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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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fixed for 2 h in 4~o g lu ta ra ldehyde  wi th  0.1 M cacodyla te  
buffer  a t  p H  7.4. After  washing,  t h e y  were pos t f ixed  for 
2 h in 1~o osmium te t rox ide  ad jus ted  to pt-I 7.4 w i th  
cacodyla te  buffer.  The specimens were d e h y d r a t e d  in 
increasing concen t ra t ions  of ethanol ,  passed th rough  
propylene  oxide and  e m b e d d e d  in E p o n  812. U l t r a t h i n  
sect ions Cut on a P o r t e r - B l u m  Ul t r amic ro tome  MT-2 
were s ta ined wi th  uranyl  ace ta te  and lead c i t ra te  solu- 
t ions. They  were examined  in a Hi t ach i  H S - S E  or H U -  
12A electron microscope.  

Resul t s .  Of more t h a n  30 blocks sub jec ted  to e lectron 
microscopy,  5 blocks, 3 f rom adul t  males and  2 f rom 
babies, showed a s m a l l n u m b e r  of melanogenic melanocytes  
in the  sebaceous ducts  ar_d a t  the  pe r iphe ry  of the  seba- 
ceous acini (Figure 1). These melanocy tes  were ovoid in 
shape  and  the  p lasma m e m b r a n e  was devoid of desmo-  
somal a t t a chmen t s .  They  were located be tween  undif-  
fe ren t ia ted  and d i f ferent ia t ing  sebaceous ceils, in the  
first  or the  second row above  the  basal  lamina.  The con- 
tour  of nuclei was s l ight ly  irregular  wi th  shallow indenta-  
tions. W h e n  compared  wi th  interfoll icular melanocytes ,  
the i r  melan in-conta in ing  organelles were fewer in n u m b e r  

and  smaller  ill size, exhib i t ing  a low degree of melaniza t ion  
(Figure 2). Melanocyt ic  dendr i tes  which  conta ined  a smal l  
n u m b e r  of melan in  granules  were  rarely encoun te red  be-  
tween  the  sebaceous cells. On rare occasions, t he  melan in  
granules t h a t  had  t rans fe r red  in to  tile sur rounding  seba-  
ceous cells were no ted  as be ing confined wi th in  phago-  
cyt ic  vacuoles.  

D i s c u s s i o n .  Earl ier  ex tens ive  s tudies  on histology,  
especially in re la t ion to dendr i t ic  cells of the  sebaceous  
glands,  r epor ted  t h a t  a var iable  n u m b e r  of me lanocy tes  
could be seen in several  s u b h u m a n  p r ima tes  ~-~. Recen t l y  
numerous  melanocytes  in large sebaceous g lands  in t he  
nipples  and areolae of w o m a n ' s  breas t s  were  d e m o n -  
s t r a t ed  7-9. Al though  m u c h  work  has been done in the  pas t  
concerning the  n l t r a s t ruc tu r e  o f  the  sebaceous glands,  
the  occurrence of melanocytes  has no t  been  d o c u m e n t e d  
in the  l i te ra ture  1~ To the  bes t  of our knowledge,  t h i s  
electron microscopic observa t ion  of the  melanogenic  
melanocytes  in the  sebaceous glands m a y  be the  f i rs t  
d emo n s t r a t i o n  of t he  presence of the  ceils in man,  as well  
as in s u b h u m a n  pr imates .  

Not  only scarc i ty  of melanin  granules in the  melano-  
cytes,  bu t  also scarc i ty  of tonof i l ament s  in the  sebaceous  
cells, seems to make  i t  ha rd  to dis t inguish the  two  t y p e s  
of the  cells ~n the  sebaceous glands.  In  addi t ion,  t he  
melanocytes  observed  were so few in n u m b e r  t h a t  the  
cells m a y  have  escaped earlier a t t en t ion .  

I t  is well es tabl ished t h a t  the  only  obvious func t ion  of 
the  melanocytes  in h u m a n  skin is synthes is  and  dona t ion  
of melan in-conta in ing  organelles.  However ,  s t ruc tu ra l  and  
funct ional  impor tance  of the  melanocytes  d i s t r ibu ted  in 
h u m a n  sebaceous glands is obscure. I t  is no t  cer ta in  if t he  
min imal  a m o u n t  of melanin  granules  in t he  sebum plays  
a role in screening h u m a n  skin aga ins t  solar radia t ion.  

A t  present ,  def ini te  in format ion  for f requency  of t he  
melanocytes  wi th in  the  sebaceous glands  is diff icult  to 
assess unt i l  more  is known,  b u t  the  foregoing resul ts  may  
suggest  t h a t  the  melanocytes  could be one of the  s table  
and  cons t an t  cellular cons t i tuen t s  for t he  sebaceous 
glands. How such factors  as sex, age, and  the  area of the  
body  tes ted ,  re la te  to  the  d i s t r ibu t ion  and the  incidence 
of the  me lanocy tes  in t he  sebaceous glands has to  be 
invest igated.  

Fig. 1. Electron mierograph showing a melanocyte (m) in suprabasal 
layer of human sebaceous aciuus. Neonatal chest skin. u, undifferen- 
tiated sebaceous cell; d, differeutiating sebaceous cell. x 5,500. 

Fig. 2. Higher ma~ifieation of periearyon of melanoeytes illustrated 
in Figure 1. Note a small number of melaxzin-eontaining organelles 
in low developmental stages. • 16,000. 

4 W. MONTAGNA, K. YASUDA and R. A. ELLIS, Am. J. phys. Anthrop. 
79, 115 (1961). 

5 W. MONTAGNA and J. S. Yus, Am. J. phys. Anthrop. 20, 95 (1962). 
6 H. MACHIDA and E. M. PERKINS, JR., Advances in Biology o /Sk in  

(Eds. W. ~'IO~TAGNA and F. Hu; Pergamon Press, Oxford 1967), 
vol. 8, p. 41. 
W. MONT~.GNA, Br. J. Dermat. 83, 2 (1970). 

8 W. MOr~TA~NA and J. S. YON, Br. J. Dermat. 86, 126 (1972). 
O W. MONTAGigA and P. F. PARAKKAL, The Structure and Function 

o] Skin (Academic Press, New York 1974), p. 280. 
lo A. CHARLXS, J. Invest. Dermat. 35, 31 (1960). 
11 R. G. H1BBS, J. Invest. Dermat. 38, 329 (1962). 
is R. A. ELLIS and R. C. HENRIKSON, Advances in Biology oJ Skin 

(Eds. W. MONTAGNA, R. A. ELLIS and A. F. SILVER; Pergamon 
Press, Oxford 1963), vol. 4, p. 94. 

13 R. A. ELLIS, Ultrastructure o] Normal and Abnormal Skin (Ed. 
A. S. ZELICKSON; Lea & Febiger, Philadelphia 1967), p. 132. 

14 M. RUFEC, Arch. klin, exp. Dermat. 234, 273 (1969). 
15 M. BELL, J. Invest. Dermat. 62, 132 (1974). 


