CHAPTER VIII

INCORPORATION OF ACE'I’A.TE-I-Cl4 INTO LIPIDS OF THE
RAT TESTIS

‘ That blood vessels are fourid only in the inter-
stitium of the testis =znd that they do not enter the sem-
iniferous tubules, is known (Albert, 1961). It is also known
that Leydig cells sre often found in close relation with
the blood vessels of the interstitium (leeson, 1963). Therefors,
the supply of the nutrient and other materials from the
blood should psss through the basement mémbrane to the Sertoli
cells (and perhsps spermatogonia too) and finally to the
germinal cells., With this assumption it was conjectured that
the cells interveniggf?gﬁnblood and the germinal cells might
pass on to the latter some specific materials.such as lipids
and proteins, The assumption is thst the Sertoli cells might
sequester some specific 1lipid components which zre transported
to the germinal cells, It is known that the testicular lipids
show a specific chemical constitution, which is not altered
to any significant extent even 1f the dietary ingestion of
1ipids is changed (Bieri snd Prival, 1965) . Such specificity
of testiculer lipids is obviously of grest significance since
it would help to minimize flugﬁuations in the biochemical
environment at a site wheré;:;;¢accurate genetic information

is to be passed down through the spermatozoa., An attempt

was, therefore, made employing the autoradiographic technique,
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to investigate the possibility of demonstrating the transport
of lipids through the sbove mentioned route, to the germinal
cells in the rat testis.

MATERIAL AND METHODS

Labelled sodium acatate(l-clé) was administered
by an intraperitonial injection tq?mature male glbino rat
weighing about 90 gm. A total dose of 60 e in 0.3 ml
solution was given. The animal 'was sacrificed after 30 minutes.
Pieces of the testis were fixed in Elftman's fixative for
48 hours. The tissue wzs embedded in paraffin-wax and 7‘p
thick sections were cut on a sling microtome. Adjacent sections
were mounted on separste slides for parallel control ancd
experimentsl purposes. The sections were mounted on slides
coated with 0.5% gelatin containing 0.05% chrome alum. Glass-
distilled water was used to floast the sections. The sectims
were depsraffinized with xylene and brought down to distilled
woter through slcohol grades. The sections were washed three
times in C.5% non-labelled sodium acetate solution to remove
excess of carrier acetate, if any. The control sections were
extracted for lipids with a c%%roform ¢ methanol mixture at
60°C for one hour. 411 the sections were then coated with
Ilford's G.5 nuclear research émulsion and all the slides
were kept in a light-proof container for exposure. The
sections were exposed to the emulsion for a per§id of 12
weeks, developed in Fieg's developer, stained for }%165
with Sudan black B in propylene glycol (Pesrse, 1960), and



finally mounted in glycerine jelly. The photographs were
teken on a phase contrast microscope using a dark green
filter,
RESULTS

After 30 minutes of lzbelling with acctate—l-cl4,
all the cell types of the seminiferous tubules as well as
the ILeydig cells were found to be radio~labelled (Figs. 1 & 2).
The Ieydig and Sertoli cells showed comperatively higher
granular density than the rest of the:« cells. Granular density
was found to decrease progressively from the periphery to
the centre of the seminiferous tubules when there were no
fully formed spermatozoa. This roughly corresponded to stages
I to VI sccoréding to the classificetion method of leblond and
Clermont (1952). In the sections.which represented stages
IX to XI, maximum radio-activity was found to be present
in the spermatogonia, primary spermatocytés and also the
Sertoii cells, &t such stsges were found meny labelled granules
sticking to the outer side of the tubule wall. In certain
sections the activity was observed to be present in the
Sertoli cells, primary spermatocytes and the develcping
spermotids) which represented steges XII to XIV. 1In those
sections which showed steges VII and VIII, considerable
amount of labelling was present in the Sertoli cells and
in the receding kinoplasmic droplets. Where ths mature
sp%rmatozoa hed already been shed the label was seen in the

residusl bodies very prominently (Fig. 3). At this stege,
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Figs. 1 & 2. Photomicrographs of the sections of rat testis
showing the distribution of the radio-labelled

_ _lipids. ) ) A
Fig. 3. Section of the rat testis showing the strc[gly labelled

residual bodies after spermiation has occurred.
Fig. 4. Section of the rat testis showing the distribution
of label after extraction with chloroform-methanol.
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Sertolil cells showadlconsiderable amount of lsbelling. The
Leydfg. qelms'wdre‘aMso heavily labelled. . ;}“ f { 3

Hot chloroform-methanol mixture almost completely
removed the lebelled materisl and only negligible activity
was'found to have remained (Fig. 4). Very little activity,
which fesisted the extraction procedure, was found to be confined

to the Iéyéig cells;-gbt%oli cells and the»residual bodies*®

in the lumen.

DISCUSSION

The results show that much of of the labelled acetate
(1—Cl§} wal ﬁnso:po?ﬁ%ei*&nto lipids;whﬂch.wene nbmdwod * by
hot chloroform=methanol extrsction. There is enough evidence
that the testicular tissue Incorporates labelled écetate
into long chain fatty acids (Hall, Nishizawa and Eik-Ness, 1963).
It is 2lsc known that the leydig cells sre capsble of synth-
esiztng ]ﬁpmas CLoesen” 1@61) The present study suggests .
that the 1ipids as a metabolite, quickly pass through various
cellular elements in the seminiferous tubules, The finding
that the Sertoli cells at all steges of spermatogenesis showed
the presence of incorporated radiosctivity may be taken to
mean that these units auickly take up the labelled acetate
through the basement - membrane and¢ supply it te the germinal
cells., It is well known that a single Sertoli cell is in
intimate contact with several germinal celis. Such an associ=-
ation of the Sertocli cell with others has been referred tdas

have

kol
a "symbiotic unit" (Roosen-Runge, 1962). Vila§%(1962) e
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described the Sertoli cells as the "bridge-cells" between

the bssal membrane and the germinal cells. Von Ebner (1888)
demonstrated thet fine lipid granules line up between the
central region of the Sertoli cell and the attached developing
spermatozoa, which he called "Ernshrungsstrom" (nutritional
current). It was suggested by Montagna (1952) that the glycogen
granules in the human Sertoli cell mey be regarded as an
energy é@rce to the attached spermatozoa. From the present
observations it is seen that lipids are also transported by
the Sertoli cells to the various germinal elements which are
in contact with them. The assumption stated esrlier that
specific 1lipid moieties are probebly transported by the Sertcli
cells to other cell types was, however, not clearly established
since fhere was a rapid run of the labelled material through
the seminiferous epithelium. Lacy (1960) has shown that rat
Sertoli cells phagocytose the resicdusl bodies, and that the

RNA content of such bodies is reabsorbed into the Sertoli
cytoplasm. The 1ipid moiety, hovever, was found to be main-
tained as such ané subsecuently converted to a hormone-like
substénce which, according to lacy (1960), may regulate and
synchronize spermatogenetic activity. He also noted that this
lipid factor is pessed on to the developing germinsl elements
by the Sertcli cells. Such s fate of the lipid mesterisl seems
to be an attempt on the part of the testis for maintaining

some specific conditions during spermatogenesis.
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In the present study it was difficult to confirm
the actuel pessage of incorporsted scetate through the basement
membrane to the Sertoli cells since the label appeared almost
every_where in the testis within a period of only 30 minutes
after administration. It may be mentioned that the bzsement
membrane serves as an ideal structure for the transport of
various materials. Alkaiine phosphatzse activity has been
found to be associated with transfer of metsbolites across
the cell membranes (Moog, 19463 Bradfield, 1950; Rosenberg
and Wilbrandt, 19623 Prankerd, 1956). This enzyme activity
was shown to be present in the basement membrane and Sertoli
cells (chapter 1). Baillie (1962) reported that alkaline
phosphatase activity is slowly acquired by the basement
membrane of the seminiferous tubules of the mouse during
post-natal development and reaches the maximum level by the
time spermatogenesis begins. This enzyme activity was shown
to be present in the Sertoli cells of the'rat, guinea pig,
and human testes (Vila§§£i§62). It, therefore, seems clesr
that the basement membrane and the Sertoli cells are function-
ally well adapted for the transport of metabolites and other
materials of physioclogical signifiecance in the metabolism of

the germinal elements,



