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p H  7.2. Approx ima te ly  0,5 ml of this cell suspension was 
t ransferred to a Swinny adap te r  conta ining a 0.45 lxm 
Millipore filter. Pressure was applied to a syringe filled 
wi th  sucrose phospha te  buffer  to p a c k  the  fixed cells 
against  the  membrane .  The  Swinny adap te r  was r emoved  
and the  excess sucrose buffer  was wi thd rawn  wi th  a 
pipet te .  

Approx ima te ly  3-4 drops of sterile chick serum were 
layered over  the  packed ceils. A 1.0 ml syringe conta in ing 
sterile chick serum was used to force as much  serum as 
possible th rough  the  filter. The  excess serum was r emoved  
from the  f i l ter  and 95~ e thanol  was then  forced toward  
the  fi l ter wi th  a syringe to form a p lasma clot  around the 
fixed, packed erythrocytes .  The p lasma clot  a t t ached  to 
the  fi l ter was r emoved  from the  Swinny adapter ,  placed 
into 95% ethanol,  followed by  2 changes in absolute  
ethanol ,  inf i l t ra ted wi th  propylene  oxide and Epon,  and 
embedded  in Luf t ' s  E p o n  mixture .  Sections were made  
wi th  a d iamond knife on a Reicher t  Ore-U2 u l t rami-  
crotome,  post-s ta ined wi th  u rany l  magnes ium aceta te  and 
lead c i t ra te  and examined  and pho tographed  wi th  an 
AEI -Cor in th  275 electron microscope. 

E ry th rocy te s  obta ined  f rom pat ients  wi th  several  o ther  
types  of anemia  including 5 pa t ien ts  wi th  chronic ery- 
th remic  myelosis (DiGuglielmo syndrome),  3 pa t ien ts  
wi th  severe au to immune  hemolyt ic  anemia,  1 addi t ional  
pa t ien t  wi th  severe un t rea ted  pernicious anemia,  and 
presumed normal  individuals  were also fixed in aceta te-  
buffered formalin,  s tained wi th  the  ammoniaca l  silver 
reager/t, and examined  ul t ras t ructura l ly .  None of these 
pat ients  had  Cabot  rings detectable  in per ipheral  blood 
e ry throcytes  s ta ined wi th  Wr igh t ' s  stain. 

Results. Typica l  Cabot  rings were observed in approxi-  
ma te ly  one per 500 e ry throcytes  in films of the  2 perni- 
cious anemia  pa t ien ts '  per ipheral  bloods stained wi th  
~Vright's s tain (Figure 1). In  thei r  per ipheral  blood films 
stained wi th  the  ammoniaca l  si lver reagent ,  1-2 ery thro-  
cytes per 500 e ry throcytes  conta ined brown or black- 
s taining loop or f igure-eight  s t ructures  closely resem- 
bling those seen in the  Wright - s ta ined  specimens. Brown,  
orange, or black-s ta ining granular  part icles of ten adhered 
to these rings or  loops (Figure 2). 

W h e n  u l t ra - th in  sections of the  ammoniaca l  silver- 
s tained e ry throcytes  were v iewed under  the  electron 
microscope, electron dense silver deposits  resembling 
loops or serpent ine figures were observed wi th  a f requency  
approx imat ing  tha t  seen in the  per ipheral  blood films. 
Par t i a l  loops and circular pa t te rns  were also noted  
(Figure 3). Silver impregnat ion  of o ther  e ry throcytes  no t  
conta in ing the  s t ructures  resembling loops or  rings was 
no t  observed,  and no ' m a t r i x ' - t y p e  s t ructure  or f i lamen- 
tous s t ructures  could be  detected under lying the  silver 

granules. No s t ructures  resembling Cabot  rings or par t ia l  
r ing forms were observed u l t ras t ruc tura l ly  in erythro-  
cytes from the  pa t ien ts  wi th  chronic e ry thremic  myelosis, 
f rom the  pa t i en t  wi th  un t rea ted  pernicious anemia  whose 
e ry th rocy tes  did not  conta in  Cabot  rings on Wright -  
s ta ined peripheral  blood films, f rom the  pat ients  wi th  
au to immune  hemoly t ic  anemia,  or from the normal  
individuals.  

Discussion. The present  u l t ras t ruc turaI  s tudy  employing  
u l t ra - th in  sections demons t ra t ed  dense silver deposits  in 
arrays  suggest ing loop or serpent ine f igure-eight  pa t te rns  
tha t  resemble par ts  of Cabot  rings seen in per ipheral  blood 
e ry throcytes  viewed by  l ight  microscopy. The  binding of 
this h is tochemical  s tain suggests the local izat ion of 
arginine-r ich his tone in the  Cabot r ing in a manner  
analogous to the  u l t ras t ruc tura l  localizat ion of arginine- 
rich his tone by  the  ammoniaca l  si lver reagent  in the  
he te rochromat in  of e ry th rob las t  nuclei  9. Since it  is 
u l t ras t ruc tura l ly  impossible to dist inguish his tone from 
hemoglobin in the  e ry th rocy te  wi th  convent iona l  s taining 
methods  using uranyl  and lead salts, i t  is no t  surprizing 
tha t  a his tone componen t  b inding to the  ammoniaca l  
s i lver  react ion p roduc t  could no t  be visualized benea th  the  
s i lver  deposits.  

I n  addit ion,  the  present  studies employing  uranyl  
magnes ium acetate,  a stain t h a t  is preferent ia l  for nucleic 
acids, could no t  demons t ra te  preferent ia l  s ta ining of 
macromolecules  associated wi th  t he  si lver deposits. 
Consequently,  the  observat ions  described suggest  t h a t  
D N A  is ei ther  absent  f rom the  Cabot  r ing or present  in 
quant i t ies  too small  to be detected by  this procedure.  
Likewise, in the  present  studies, s t ructures  resembling 
mi to t ic  spindle f i laments  could no t  be visual ized benea th  
the  silver deposits. 

W h y  abnormal i t ies  of arginine-r ich his tone should 
manifes t  themselves  in a r ing-shaped s t ructure  is un- 
known. Arginine-r ieh histones are synthesized wi th in  the  
cy top lasm of ceils on polysomes 1~ and his tone bio- 
synthesis  and composi t ion are abnormal  in pernicious 
anemia  megaloblasts  n. For  reasons as ye t  unclear,  i t  is 
possible t h a t  in severe pernicious anemia,  a por t ion  of the  
arginine-rich h/stone synthesized wi th in  the  cy top lasm 
m a y  no t  become f i rmly bound to D N A  as i t  would  nor-  
mally,  and t h a t  ' cy toplasmic  currents '  as described 
recent ly  by  BESSIS 5 could cause the  arginine-r ich his tone 
to condense and assume a loop or  f igure-eight  appearance.  

s 1~I. M. BLACK and H. R. ANSLEY, J. Cell Biol. 26, 201 (1965). 
9 E. K. McRAE and G. D. ME~TZ, J. Cell Biol. dS, 235 (1970). 

10 E. ROBBI~S and T. W. BoRus, Proc. natm Acad. Sci., USA 47 
409 (1967). 

11 L. KASS, Blood 41, 549 (1973). 

On the Formation of Corpus Balbiani in the Ovogonia of Man and Guinea-Pig  

Z. TAKEVA 

Department o/Anatomy,  Histology and Embryology, Sofia 31 (Bulgaria), 3 October 1975. 

Summary. Studies were conducted  on the ovogonia  of human  embryos  at  the  age of 33, 35 and 40 days. Myelin-like 
bodies in the  nuclei  and in the  cy top lasm were observed.  In  o ther  cases, the  ovogonium conta ined 4-5 myelin-l ike 
bodies or iented round the  centrioles.  This is supposed to represent  an ear ly  phase of corpus balbiani  format ion.  

Many authors  (MooRE and MCALEAR 1, STANG-BOSS 2) 
c la im a defini te  role of the  nucleus in d ic tyosome forma-  
tion. KESSEL a asserts t h a t  the  nucleus controls the  mor-  
phogenesis of cy tomembranes .  RuBY and WEBSTER 4 
have  observed a deve lopment  of Golgi appara tus  f r o m  
myel in- l ike nuclear  fo rmat ion  in ba t  ovogonia.  SCHARRER 
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Fig. 1. Ovogonium in human  embryo ovary (IV m.1.) witb myelin- 
Iike body (IV[B) in the nucleus; • 15,000; I~[B', myelin-Iike body, 
x 27,000. 

Fig. 2. Ovogonium in human  embryo ovary (IV m.1.) with myelin- 
like body (MB) and mitochondria ([V[) in the cytoplasm, • 15,000; 
N~B', myelin-like body, • 27,000. 

Fig. 3. Ovogonium in the human  
ovary (IV m.1.) with centrosomes 
(C), myelin-like bodies (I~B) 
oriented around the centrosomes 
(C) and dietyosome (G). x 15,000. 
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Fig. 4. A developed corpus bal- 
biani in a guinea-pig ovocyte with 
centrosome (C). • 18,000. 

a n d  WURZELMANN 5 repor t  similar observat ions  on ovo- 
cyte  of Afr ican lungfish. 

The  ovogonia  of guinea-pig embryos  (Cavia cabaya) at  
the  age of 33, 35 and 40 days, as well as the  ovogonia  of 
human  embryos  in I I I  and IV 1.m., were studied. The  
ovogonia  were in the  prophase of the  first  meiot ic  division. 

The mater ia l  was fixed in precooled 4% glu ta ra ldehyde  
in 0,1 M cacodyla te  (pH 7.2) buffer  for 1 h, and post-  
f ixed in 1% osmium te t rox ide  in the  same buffer  for 1 h. 
Ovaries  were paral le l  f ixed in phospha te  buffered 1% 
OsO 4 (MILLONI~6). Fol lowing dehydra t ion  and 2 changes 
in propylene  oxide, the  tissues were embedded  in Durcu-  
pan ACM. The sections were cut  on a Re icher t  OM-U2 
ul t ramicro tome.  All sections were s tained wi th  lead 
ace ta te  (MILLONIG 7) and examined  wi th  a Hi t ach i  Hu-11A 
electron microscope. 

Both  in man  and guinea-pig, the  ovogonia  were clus- 
tered in cords and were always accompanied  by  darker  
cells, ent i re ly  surrounding the  ovogonium.  The ovogonia  

were l ight  and oval. Their  nuclei conta ined chromosomes  
in the  prophase of the  first  meiot ic  division. Myelin-like 
bodies were often observed in the  nucleus. In  some of 
them,  these bodies approached  the  nuclear  membrane ,  
which p ro t ruded  at  this site (Figure 1). In  o ther  ovo- 
gonia, t h e y  were observed in the  cy top lasm (Figure 2). 

In  o ther  cases, the  ovogonium conta ined 4-5 myel in-  
like bodies or iented round the  eentrioles (Figure 3). Most  
l ikely this  represents  as ear ly  phase of corpus balbiani  
format ion.  In  t h e  ovogonia,  which had a l ready  entered  
the  last  diploid phase of meiot ic  prophase,  this s t ruc ture  
was well deve loped  (Figure 4). 

Our observat ions  suggest  t h a t  the  myelin-l ike format ion  
in the  ovogonia  of man  and guinea-pig plays some role in 
cell d i f ferent ia t ion and deserves a t tent ion .  
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Summary. Elec t ron  microscopic observat ions  revealed for the first t ime  a small  number  of ac t ive  melanocytes  synthe-  
sizing dis t inct ive  melanin-conta in ing  organelles (melanin granules) ill the  ducts  and acini of human  sebaceous glands. 

A t  present,  e lucidat ion of the  possible d is t r ibut ion of 
melanocytes  wi th in  skin appendages and of thei r  pa tho-  
genetic significance for skin p igmenta t ion  is one of the  
int r iguing subjects for inves t iga t ion  in the  field of pig- 
men t  cell biology. In  the  course of our  electron micro- 
scopic s tudy  of h u m a n  sebaceous glands, melanocytes  
ac t ive ly  synthesizing melanin-conta in ing  organelles were 
observed for the  first  t ime,  which is reported in this paper.  

Materials and methods. Biopsy specimens were obta ined 
f rom 3 Japanese  adul t  males and 6 newborn  babies of 
e i ther  sex, less t h a n  6 days of age. The  mater ia ls  were 
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