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Summary. A histochemical and ultrastructural study was carried out on subcommissura 
organs from 42 human embryos and fetuses in order to characterize some "large granules" 

Typical "granules" make their appearance in the rostral hypendym&! region of the 
subcommissural organ (SCO) in fetuses of about 50 mm CRL. Although they appear in other 
SCO-regions later, the highest number of "granules" is always located towards the pineal 
gland. 

Typical "granules" are of spherical shape with a diameter of about 2 microns. The various 
histochemical reactions reveal a reactivity which differentiates the shell of the "granules" 
from the "granule" interior. Nuclcoproteins are present in the shell together with phospho- 
lipids and/or lipoproteins. The interior of the "granules" can contain different materials 
such as glycogen or lipid or "neurosecretory substance". Ultrastructural observations show 
that a "granule" consists of whorls of endoplasmic reticulum sparsely studded with ribosomes 
surrounding an interior containing either lipid or lipoprotein inclusions, large amounts of 
glycogen or simply cytoplasm. 

I t  is suggested that the concentric l&mellar organelle (CLO) is a morphological entity 
that might be involved in secretory processes rather than being the secretory granules them- 
selves. 

Introduction 

I n  a previous  s t u d y  of the  h u m a n  fe ta l  subcommissura l  organ (SCO) (MoUg&rd, 
1972) the  ros t ra l  pa r t  seemed to show 1. a d i s t inc t  a c t i v i t y  of a lkal ine  phospha tase ,  
2. a s t ronger  P A S - p o s i t i v i t y  t h a n  the res t  of the  organ,  3. a p ronounced  meta -  
chromas ia  in a pe r ivaseu la r  pos i t ion  and  4. a n u m b e r  of " l a r g e  g ranu le s" .  

A more  recent  inves t iga t ion  (Mollgs in press) l ists d a t a  t h a t  ind ica te  t h a t  
the  ros t ra l  pa r t  of SCO m a y  demons t r a t e  some secre tory  mechanism.  The " l a rge  
g ranu le s "  seen b y  Hght microscopy  in the  ac t ive  ros t ra l  a rea  of SCO a n d  of ten 
ve ry  close to  an  e x t e n d e d  per ivascu la r  space,  represen t  t e m p t i n g  cand ida tes  for  
secre tory  granules .  However ,  i t  is po in t ed  ou t  in the  same p a p e r  t h a t :  " t h e  
precise n a t u r e  and  significance of the  granules  is en igma t i c " .  

The purpose  of the  presen t  s t u d y  is to  solve this  en igma b y  h is toehemiea l  
means  as far  as possible.  Fu r the rmore ,  we a t t e m p t  to  give a four -d imens ional  
descr ip t ion  of the  so-called granules  (the d i s t r ibu t ion  of the  par t ic les  in space 
and  t ime),  since bo th  the i r  loca t ion  a n d  the i r  n u m b e r  are  s ignif icant  in reference 
to  the  deve lopmen ta l  s tage  of the  SCO. 

* This work was supported by a grant from Statens almindelige Videnskabsfond, Copenhagen. 
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Mater ia l  and  Methods 

The material examined was supplied by way of legal abortions and comprises subcom- 
missural organs from a total number of 42 human fetuses of both sexes. I t  includes fetuses 
of the following crown-rump-length (CRL) (all measurements being made on the unfixed 
material) : 20, 24, 27, 29, 30, 32, 35, 50, 54, 55, 56, 57, 62, 66, 70, 74, 75 (2), 76, 88, 90, 92 (2), 
94, 95, 100, 102, 103, 109, 110, 116, 132, 146, 156, 157, 162, 167, 168, 176, 178, 186, 196 ram. 
The fetuses used for lipid investigations measured 95, 103, 109, 146, 157, 167, 168 mm. The 
postmortem interval preceeding fixation was less than 30 min. 

Fixation and Preparations. Ice-cold fixation was performed with the following fixatives: 
1. Formol-calcium (pH = 5.3) (Pearse, 1968). Fixation time 24 hrs. With regard to amino acid 
reactions a fixation's time from 4-12 hrs was used. Lipid investigations were carried out 
following 48 hrs. of fixation in formol-calcium. - -  2. Ethanol-formalin-acetic acid (pH = 3.7) 
(Lillie, 1965). Fixation time 24 hrs. - -  3. Glutaraldehyde 2.5% in a 0.1 M sodium cacodylate 
buffer (pH--7 .4) .  Fixation time 6-8 hrs. This material was postfixed for 2 hrs in 2% OsO 4 
in the same buffer, stained en bloc in 0.5% aqueous uranyl acetate for 1 hr and embedded in 
Epon after dehydration. 

Serial paraffin sections of 3-5 micron were cut in sagittal or frontal planes. Following 
fixation the tissue intended tot lipid investigations was stored in ice-cold gumarabic-suerose 
until sectioned. After initial cooling in a COD-expansion cooler with a covering device, 4-6 
micron sections were cut on a Pearse-Slee cryostat (type HR) at --25~ From the Epon- 
embedded material 1 micron survey sections were obtained. Thin sections (500-600 ~) were 
used to compare the histochemical results with the fine structure. These sections were post- 
stained by uranyl acetate and lead citrate. 

Histochemical  Methods 

I. Carbohydrates and Mucosubstances. 1. Alcian blue (0.05 % ) (G. T. Gurr) - -  critical electro- 
lyte concentration (Scott and Dorling, 1965; Scott and Stoekwell, 1967 ; Scott et el., 1968).-- 
2. Periodic acid-Schiff. The PAS-method was used with de Tomasi's as well as with Barger 
and de Lamater 's Sehiff reagent (Pearse, 1968). Periodic acid was used as 0.5% as well as 1% 
aqueous solutions. Prior to the t reatment  with periodic acid, some sections were coated with 
celloidin in order to avoid loss of glycogen due to the periodic acid. As a control some sections 
were digested by Maltese (Merck) (Pearse, 1960) before staining. Other control sections were 
stained omitting the periodic acid o x i d a t i o n . -  3. Metachromatie staining with 0.t % toluidine 
blue 0 (Merck) in 30% ethanol (Kramer and Windrum, 1955). Staining time 1-10 min. 

I I .  Proteins. 4. Bennett 's  1-4 (4-chloromereuriphenylazo)-2-naphthol (Mercury Orange) 
method for sulphydryl groups (Bennett and Watts, 1958). A saturated solution i dimethyl- 
formamide was used. Staining time 2-16 hrs. Some sections were stained for S-S groups 
after thioglyeollate reduction (Pearse, 1968). - -  5. Performic acid-Alcian blue (PFA-AB) 
method for SH and S-S groups (Adams and Sloper, 1956). Control sections were stained by 
Alcian blue (3 %) in 2 N H~SO 4 for 1 hr thus omitting the performic acid oxidation. - -  6. The 
Adams (1957) DMAB-nitrite method for t ryptophan (Pearse, 1968). - -  7. The Yasuma and 
Itchikawa ninhydrin-Sehiff method for proteinbound NH 2 (Pearse, 1968). Control: No de- 
aminat.ion before t reatment  with Schift's reagent. - -  8. The Bensley and Gersh Millon-reaction 
for tyrosine (Pearse, 1968) modified by Andersen (1964). Control: Iodination of the tyrosine 
side-chain. - -  9. The Sakaguchi reaction for arginine (Baker's modification, Pearse, 1968). 

I I I .  Nucleoproteins. i0. Feulgen reaction for DNA (Pearse, 1968). - -  11. Chromalum- 
galloeyanin reaction for nucleic acids (Einarson, 1951; Pearse, 1968). - -  12. Methyl green- 
pyronin reaction for nucleic acids (Pearse, t968). ~r green-pyronin was also used with 
MgCle or in a sodium acetate buffer as suggested by Scott (1967). - -  13. The previously men- 
tioned staining with toluidine blue was also used to detect the presence of nuc leopro te ins . -  
14. Sections digested by ribonuclease (Fluka) (1 mg/ml dist. water, p H i 5 . 6 )  for 1-2 hrs 
were used as a control in eaeh of the above-mentioned staining methods for nucleoproteins. 

IV .  Reactions [err "Neurosecretory Substance". 15. Bargmann's Chrom ttematoxylin Method 
(Pearse, 1968). - -  16. Bock's Chromalum Galloeyanin Method (Bock, 1966). - -  17. The re- 
action for eystine (PFA-AB) was compared with abovementioned reactions for "neurosecre- 
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tory substance". - -  18. Sections digested by ribonuclease (Fluka) (1 mg/ml dist. water, 
pH = 5.6) for 1-24 hrs were used as a control in each of the above-mentioned staining methods. 

V. Lipids and Lipoproteins. 19. Sudan Black B staining of paraffin sections as well as of 
frozen sections (Pearse, 1968). - -  20. Hori's acid hematein method (Pearse, 1968). - -  21. Adams' 
Osmium tetroxide-Alpha naphthalamine method (Pearse, 1968). - -  22. Lillie's Oil l~ed method 
(Pearse, 1968). - -  23. Schultz Method for cholesterol and its esters (Pearse, 1968). - -  24. The 
Okamoto method for cholesterol and its esters (Pearse, 1968). 

Observations 

I n  a recent paper  (Mollg~rd, 1972) a description of the general morphology 
of the h u m a n  fetal subcommissural  organ has been given. The same s tudy  in- 
cludes a number  of different histochcmical reactions. These da ta  will no t  be men- 
t ioned in the following except for a few observations of relevance to  the present 
s tudy.  Apical and  basal cytoplasm is defined in the same paper. 

The SCO can be divided into four areas f rom a topographical  point  of view 
namely,  pars supracommissuralis,  pars precommissuralis, pars subcommissuralis 
and pars retrocommissuralis.  The subdivision is indicated in Fig. 1 (for a more 
extensive description of the subdivision cf. to  Palkovits,  1965). I n  each area, 
th roughout  the organ, it is possible to distinguish between an ependymal  layer 
and  a hypendymal  layer. The h y p e n d y m a  consists of glial cells, SCO cells and  
neurons. 

Morphology and Distribution o/the Granules 
at Di//erent Developmental Stages 

I t  was no t  possible to  observe any  difference between granules f rom male 
and female fetuses. 

The granules are in sections stained with toluidine blue first seen in h u m a n  
fetuses of about  50 m m  CRL. They  are found in the basal cytoplasm of cells of the 
pars supracommissuralis and  often in very  close relation to large capillaries. The 
granules are of spherical shape with a diameter  usually ranging f rom 0.5 to 4 
microns. They  demonst ra te  a weakly stained interior surrounded by  a fine shell 
of a red-violet metachromat ie  material.  Since the elements have the same ap- 
pearance in frontal  and sagittal sections, and since it is possible to make them 
disappear by  focusing up and  down within the sections, they  are considered to be 
spherical particles and not  cross-sectioned tubules. 

The number  of granules observed increases very  much with increasing ma- 
tura t ion of the SCO par t ly  because of the growth of the organ but  especially 
because the granules tend to get more closely packed i.e. the actual  concentra t ion 
increases. At  about  100 m m  CRL the granules are abundan t  in the h y p e n d y m a  
of pars supracommissuralis and pars precommissuralis (see Fig. 2). At  the same 
stage of development  very  few granules can be distinguished in the ependyma of 
pars subcommissuralis. Wi th  fur ther  development  granules get more closely 
packed in the h y p e n d y m a  (in one single paraffin section several hundred  granules 
were counted in the SCO of a fetus of CRL = 167 mm). Thus the granules are 
first found widely spaced in the hypendyma l  region of pars supraeommissuralis,  
and a l though they  appear  in other par ts  of SCO later, the pa t te rn  remains the 
same, the highest number  of granules always being seen towards  the pineal gland. 
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Histochemical Reactions o / the  Granules 

I t  should be emphasized tha t  this s tudy deals exclusively with the description 
of the granules. Most of the methods performed demonstrate a reactivity located 
in other parts  of the SCO as well (cf. Mollg~rd, 1972). In  particular, reactions for 
lipids and "neurosecretory substance" are prominent outside the granules, but 
these results will not be dealt with here. 

I. Carbohydrates and Mucosubstances. A negative reaction of the shell as well 
as of the interior of the granule is found when the sections are stained according 
to the Alcian blue-CEC method, and no red metachromasia is seen following to- 
luidine blue staining. A very pronounced PAS-positivity is seen in the hypendyma 
(Fig. 3). At high magnification it is possible to identify numerous granules. The 
shell can be seen as an unstained ring surrounding a strongly PAS-positive in- 
terior (indicated with arrows in Fig. 3). Granules with a PAS-negative interior 
are also found. The basal cytoplasm surrounding the granules is frequently 
strongly PAS-positive. The strongest reactions are obtained when 1% periodic 
acid is used after a celloidin-coating of the sections (cf. Mollg~rd, 1972). Following 
maltase digestion the PAS-positivity of the granule-interior is largely diminished. 

I I .  Proteins. The Mercury Orange method for sulphydryl groups demonstrates 
a strong reaction in the periphery of the granules. The reaction product can also 
be found in the interior of the granules. Previous reduction with thioglycollate 
accelerates the reaction, but  reveals no qualitative changes. Although the PFA-AB 
method for S-S groups is destructive to the vulnerable fetal material, a positive 
reaction in the shell is evident. In  some of the granules a reaction product is found 
in the granule-interior as well. The DMAB-nitrite method, the Millon reaction, 
the Sakaguchi reaction and the ninhydrimSchiff reaction show positive reaction 
products mainly confined to the shell. Control reactions (cf. Material and Methods) 
are negative. 

I I I .  Nucleoproteins. The Feulgen reaction for DNA shows a distinct nuclear 
reaction while the granules remain unstained. After chromalum-gallocyanin 
staining a nuclear reaction as well as a strong reaction of the shells is observed 
(Fig. 4a). The shell-stainability is not seen if the sections are digested by  ribo- 
nuclease prior to the staining reaction (Fig. 4c). The shell is stained red with 
methyl  green-pyronin and shows a red-violet metachromasia after toluidine blue 
staining. Both of these staining reactions are abolished after digestion by ribo- 
nuclease. Following a prolonged digestion an interesting phenomenon is clearly 
revealed by the disappearance of all cytoplasmic basophilia. A stainability is 
located to the granule-interior while the shell is non-reactive (Fig. 4 c). This effect 
is particularly pronounced after chromalum-gallocyanin staining, though it is 
also observed with totuidine blue. 

Fig. 1. Sagittal section through the entire subcommissural organ which is subdivided into 
pars supracommissuralis (1), pars prccommissuralis (2), pars subcommissuralis (3), and pars 
retrocommissuralis (4). This subdivision is based on topographic relations rather than on 
histological differences from one region to the next, since a smooth transition exists histo- 
chemically from the most rostral to the most caudal part of the SCO. ca cerebral aqueduct; 
mr mesocoelic recess; P pineal gland; pr pineal recess; CRL 168 mm; chromalum-gallo- 

cyanin. • 78 

5 Histochemie, Bd. 37 
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IV. Neurosecretory Substance. In older fetuses the methods for neurosecretory 
substance reveal numerous hypendymal granules (Fig. 5). In  the younger fetuses 
the granules are visualized better by the method of Bock than by the method 
of Bargmann. Stainability of the granules is also found in sections which have 
been digested with ribonuclease. The reaction product is mainly confined to the 
interior of the granules. The PFA-AB reaction is described in the section on 
proteins. 

V. Lipids and Lipoproteins. The shell of the granules is stained intensively by 
Sudan Black B (Fig. 6) in paraffin sections as well as in frozen sections and also 
by Hori's acid hematein. Following the OTAN reaction the shell of all the granules 
is stained orange-red while the interior of some of the granules turns black. The 
interior of some of the granules stains weakly with Sudan Black B and Hori's 
acid hematein. However, it is not possible to exclude the possibility that  this 
reaction is caused by parts of the shell lying deeper in the section. 

No positive reactions are observed following the Oil Red method. The Okamoto 
reaction is very destructive to the fetal material and though a slight blue-green 
reaction is present in the hypendymal area it is impossible to localize the re- 
action products to any particular structure. The Schultz method is better suited 
to the vulnarable fetal material. Small green particles can be distinguished in the 
hypendymal area, and by phase-contrast microscopy it is possible to observe the 
green reaction products in some typical granules. Other granules are non-reacting. 

VI. Ultrastructural Observations. Only observations relating to the granules 
will be dealt with here. Different types of granules are shown in Fig. 7a- -d .  
A typical granule consists of whorls of concentric endoplasmic reticulum mem- 
branes sparsely studded with ribosomes. The interior can contain lipid or lipo- 
protein inclusions, large amounts of glycogen, lysosomes and degradation products 
or eventually what appears to be cytoplasm. 

Discussion 

The term granule is used to describe Various small particles. Whether a particle 
should be considered of small size or not depends how the actual observation is 
made. If histochemistry at  a light microscopic level is the method employed one 
could designate particles with a diameter from 0.2 to a few microns as granules, 
whereas, at the electron microscopic level, the term "granules" usually describes 
particles falling in the range of 40-300 nm (400-3000/~). 

Fig. 2. Numerous "large granules" are characteristic constituents of the hypendymal region 
of pars supracommissuralis in human fetuses from about 100 mm CRL. The dense stained 
shells usually surround a more lucid interior (small arrows), but occasionally the granule 
interior contains strongly stained material (large arrowheads), or appears totally empty (small 
arrowheads). CRL 116 mm; toluidine blue. A one micron section of Epon embedded material. 

• 1120 
Fig. 3. A very pronounced PAS-positivity is present in pars supracommissuralis. Note the 
unstained shells (indicated by small arrows) which often surround a strongly PAS-positive 
interior. A strong reaction is also prominent between the granules, Large arrows indicate the 
border between the SCO and the pineal gland. Sagitta] section through the rostral part of 
pars supracommissuralis; CRL 167 ram; PAS method without maltase digestion. • 1500 

5* 
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Fig. 6. A distinct react ivi ty is present in the shells of the granules (indicated by  arrows) 
following the Sudan Black B reaction. The weak stainabil i ty which is sometimes seen in the 
granule interior is difficult to demonstrate  on a photograph. Sagittal paraffin section through 

pars subcommissuralis. CRL 167 mm. • 600 

Fig. 4 a - -c .  Chromalum-gallocyanin staining without  previous ribonuclease t r ea tment  (Fig. 4 a), 
after one hour  (Fig. 4b) and  after six hours (Fig. 4c) of ribonuclease digestion prior to the  
staining reaction. Fig. 4a, b and e are from the  same series of sagittal sections through the  
pars supracommissuralis. The strong shell s tainabil i ty which can be observed in Fig. 4a  
is somewhat diminished in Fig. 4b  bu t  is on the other hand more easy to observe since most  
cytoplasmic basophilia is now removed. Typical granules are still recognizable (two are 
indicated by  arrows). After a prolonged RNA-ase digestion (Fig. 4c) a surprising phenomenon 
is revealed. The only stainable structure in the cytoplasm seems now to be the  granule interior, 

whereas the shells can be identified as unstained rings (arrows). CRL 168 mm. • 375 

Fig. 5. A sagittal section from the  same series as demonstra ted in Fig. 4a---c stained with 
Bargmann 's  chrome hematoxyl in  method. This picture demonstrates t h a t  t h e " l a r g e  granules"  
are also stained by  a method which has been considered specific for "neurosecretory sub- 

s tance" .  CRL 168 mm. • 375 
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Fig. 7a - -d .  SCO cells from the hypendymal layer contain whorls of concentric endoplasmic 
reticulum membranes sparsely studded with ribosomes. Lipid or lipoprotein :inclusions (arrows) 
are seen in :Fig. 7a and d. The membranes in Fig. 7b enclose an accumulation of glycogen. 
Note the difference between the number of ribosomes associated with the membranes in Fig. 7 c 
in comparison to Fig. 7d. The membranes of Fig.7d enclose what appear to be degradation 

products. The bar indicates 0.5 [~. 

Fig. 7a. CRL ~ 102 ram, • 16000 
Fig. 7b. C R L =  102 ram, • 57000 
Fig. 7c. C R L :  54mm, x 30000 
Fig. 7d. CRL = 178 mm, x 22000 
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I t  should be realized tha t  most  of the histochemical methods used in the present 
study are pushed to their limit since we want to distinguish between those histo- 
chemical reaction products located primarily in the shell and those characteristic 
of the granule interior which is often less than 1 micron in diameter. Prior to 
discussion on the spatial distribution of granules through developmental  stages 
it  seems useful to summarize the morphological and histochemieal data  tha t  
allow us to define the different constituents of a typical granule. The granule 
seems to be a hollow sphere, the histochemieal reactions of which can be con- 
fined to the whole sphere, the shell or the interior. 

The very strong stainability of the shell following toluidine blue or chromalum- 
gallocyanin staining, together with the lack of stainability after previous RNA-ase 
digestion, indicates tha t  ribonucleic acids are present in the shell. The various 
positive amino acid reactions demonstrate that  protein is also present in the shell. 
The Sudan Black B reaction, both in paraffin and in frozen sections, and the acid 
hemateintest  demonstrate a strong reaction likewise confined to the shell which points 
to the presence of phosphohpids and/or lipoproteins. The presence of ribonucleo- 
proteins as well as phospholipids indicates tha t  the shell may  consist of circularly 
arranged cisternae of membranes,  probably of the rough-surfaced type. However, 
the possibility tha t  smooth membranes together with free polyribosomes give 
the same reaction also exists. 

The granule interior is often found to be PAS-positive. In  most cases the PAS- 
positivity disappears after maltase digestion. However, it is possible to find 
granules without any  activity. I t  is concluded that  glycogen is often present in the 
granule interior. In  some of the granules there is a definite reaction for different 
amino acids in the interior, but since the methods are somewhat destructive 
to the vulnerable fetal material, and since the granule interior often has a size 
close to the resolution power of the light microscope as mentioned previously, 
a further discussion on this subject is not given. "Neuroseeretory subs tance"  
is often present in the interior of the granules as can be clearly demonstrated 
after RNA-ase digestion. The stainability with chromalum-gallocyanin after 
prolonged RNA-ase digestion is difficult to explain at  present, but the phenomenon 
is probably caused by  polyanionic substances of non-nucleic acid nature. The 
lipid reaction localized to the interior indicates the presence of lipoid substances. 
The Oil Red reaction is negative which indicates that  the lipid in question is not  
neutral fat, but  the positive Schultz reactions point to the presence of cholesterol 
or cholesterol esters in the interior of some granules. This observation is supported 
by the 0kamoto and 0TAN reactions. A further description must await extraction 
experiments combined with more extensive lipid histochemieal investigations. 
In  conclusion, the granule interior may contain glycogen, amino acids as found 
in normal cytoplasm, "neurosecretory substance" and lipids in any combination. 

When a comparison is made between the above-mentioned histochemical 
results and the ultrastructural  observations, it appears that  what  has been termed 
"granules"  until now should be considered organelies consisting of concentric 
membranes with varying inclusions. 

When the typical shape, size and distribution of the socalled granules are 
kept in mind, they can be identified in numerous studies of the SCO, though 
under various names. A short account of different findings in various subcom- 
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missural organs that  probably all can be traced back to " the  concentric lamellar 
organclle" (CLO) described in the present study, will be given in the following. 

Argentophil granules seen following Bodian's Protargol method described by 
Leonieni (1969) in different mammals have the same size and localization as the 
granules described in the present study. We have used the same method, and 
found a stainability of the granule-shell (unpublished results), but we have never 
seen contact between "granules" and nerve fibers as mentioned by Leonieni 
(1969). 

Neurosecretory Material. The SCO from various species has been extensively 
studied with methods considered selective for neurosecretory material, since 
Stutinsky (1950) first demonstrated Gomori-positive material in the organ. 
With our present knowledge in mind the "granules" can be identified in most 
studies on the SCO where these "selective stains" for neurosecretory material 
have been used (see e.g. the description and the distinct figures in Bargmann 
and Schiebler, 1952; Wislocki and Leduc, 1952; Wingstrand, 1953). The human 
fetal SCO has also been stained for "neurosecretory material" and again it is 
easy to identify the CLO (e.g. Wisloeki and Roth, 1958 [Fig. 3]; Olsson, 1961 
[Fig. 2]). 

In hypendymal endfeet Herrlinger (1970) described dark blue secretion 
granules after aldehyde thionin staining, the stain which she considers the best 
and most specific for neurosecretory substance. According to our findings, Herr- 
linger's light microscopic dark blue granules (see e.g. her Fig. 1 b) cannot cor- 
respond to the granules she finds electron microscopically in the basal processes, 
but rather correspond to concentric lamellar organelles (CLO). We cannot exclude 
the possibility, however, that  some of the "neurosecretory material" described 
by her is entrapped within the CLO. 

"Nebenlcern" (a German word for paranucleus--an old light microscopic 
term for a body resembling a nucleus found in the cytoplasm near the nucleus. 
For a review of the literature, see Haguenau, 1958). 

The structure termed "Nebenkern"  in light microscopic studies of SCO also 
corresponds to the CLO described in the present study. Isomi~ki et al. (1965) 
described " t ight ly  packed spiral coils of endoplasmic lamellae" often containing 
osmiophilic droplets. These structures were considered to be the same as "Neben- 
kerne".  This statement was later supported by Vigh et al. (1967) and by Papa- 
charalampous et al. (1968). 

Electron Microscopic Descriptions. The concentric lamallar organelles have been 
reported in a number of EM-studics under various names. The findings by 
Murakami et al. (1970) are of special interest for the present study. They reported 
that  a concentric lamellar formation of granular endoplasmic reticulum occurred 
frequently in the basal part  of SCO-cells in human fetuses. I t  was suggested that  
this structure has merely a phylogenetic significance in man. Barlow et al. (1967) 
described lamellar cytoplasmic lipid bodies in young lambs scattered throughout 
the deep layers of SCO, while they found tightly-coiled membranous whorls 
(fingerprints) in adult sheep. They proposed that  these changes indicate involution. 
Oksche (1969) found whorl-like multilamellar bodies in dog, and Smith (1970) 
described "whorls of concentric endoplasmic reticulum membranes sparsely 
studded with ribosomes and containing lipid or lipoprotein inclusions" in the 
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h y p e n d y m a l  l ayer  of embryon ic  chicken. However ,  a more  thorough  discussion 
of the  u l t r a s t ruc tu re  of the  C L 0  a n d  i ts  re la t ion  to  o ther  re la ted  s t ruc tures  is 
no t  the  purpose  of the  presen t  h i s tochemica l ly  or ien ted  s tudy .  

I t  seems unl ike ly  t h a t  the  CLO descr ibed in the  presen t  s t u d y  have  mere ly  
a phylogenet ic  significance as suggested b y  M u r a k a m i  et al. (1970). I n  the  ear l ies t  
s tages  inves t iga t ed  the  organel les  are  no t  found,  bu t  a t  CRL ~ 5 0  m m  these 
cellular  s t ruc tures  begin to  a p p e a r  in the  pars  supracommissura l i s ,  t h a t  region of 
the  SCO which according to  an  earl ier  s t u d y  (Mollg~rd, 1972) is known  to be the  
site of ex t r eme ly  high and  divers i f ied metabo l i c  ac t iv i ty .  

A def ini te  po la r i za t ion  of the  SCO-cells is es tab l i shed  b y  the  fact  t h a t  the  
granules  t end  to  accumula t e  in the  basa l  processes in close re la t ionship  to  large 
capillaries.  I t  seems un l ike ly  t h a t  the  presence of these granules  should ind ica te  
degenera t ive  changes since t h e y  a p p e a r  a t  the  in i t ia l  s tages  of deve lopmen t  of the  
SCO, and  since t h e y  are  def in i te ly  associa ted  with  SCO-regions conta in ing  the  
p rev ious ly  men t ioned  high metabo l ic  ac t iv i ty .  

P robab ly ,  the  organelles  are  invo lved  in a secre tory  process.  They  could a d d  
a specific componen t  (cholesterol ?), or t hey  could funct ion  in concen t ra t ing  
and /o r  sto1~ng mechanisms.  They  migh t  funct ion  in an  i nac t i va t i on  of a surplus  
secretion.  A t  presen t  i t  is no t  possible to  de te rmine  whe ther  the  " g r a n u l e s "  
which conta in  di f ferent  ma te r i a l  (e.g. g lycogen or l ipid) represen t  d i f ferent  func- 
t iona l  s tages  of the  same organelle  or whe ther  t h e y  represent  a poss ib i l i ty  of 
per forming  diversif ied funct ions.  
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