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Summary: The distribution of lipids in accessory sex glands of male rats (immature. adult and
castrated) has been analysed. The total lipids and phospholipids in adult rats were maximum in
caput epididymis and minimal in prostate. An intermediary picture existed in the cauda epididymis and
seminal vesicle. In general. phosphatidyl choline and ethanolamine were the major phospholipids in all
the tissues.

Castration depleted the phospholipids in all the tissues. Glycerides were found to accumu-
late in caput and cauda epididymis. but were depleted in seminal vesicle and prostate in castrated rats.

In immature rats. the totallipids were more than that of adults in caput and cauda epididymis
but were less in semina I vesicle and prostate. It is suggested that these discrepancies may be due to the
differences in the endogenous titres of hormones. and/or associated with structural and functional speci-
ficity of the tissues.N.B
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Lipids play a distinct and definite role in the reproductive tissues. Their occurrence,
distribution and fluctuation due to hormonal imbalance or pathophysiological influence
suggest that there may exist a specific relationship between lipids and hormones (9).
Lipid profiles in various accessory sex glands of adult rats. monkeys and humans have
already been reported (7). A comparative study on the distribution of lipids in immature,
adult and castrated rats has ~ undertaken in the present study to delineate the role of
endogenous hormones in lipid metabolism. An attempt has been made to study the
distribution pattern of all classes of lipids. as such a report is not available in the literature.
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Male albino rats ot Wistar strain from an inbred colony, obtained irorn Cancer
Rese•..rch Institute. Bombay were used for the present experiments, The animals were
divided into the followinq groups:
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Group
Group
Group

Mature (100-120 days old. 180-220 g body weight)
II - immature (21 days old, 30-40 g body weight)
III - Castrated (100-120 days old, 180-220 g body weight)

Orchidectomy was performed via the scrotal route under ether anaesthesia, Four-
teen days after castration the animals were sacrificed along with the adult and immature
animals by cervical dislocation. Soon after the sacrifice, epididymis, seminal vesicle and
prostate were dissected out freed from adhering tissues and blood vessels. Care was taken
to ensure the emptying of the seminal vesicular fluid completely, before subjecting the
tissue for analysis. All the tissues were blotted and weighed accurately on a torsion balance
to the nearest milligram .

•
Experimental procedures regarding the extraction. identification and estimation

of lipids have already been published (11).

RESULTS
The distribution of lipids in caput epididymis is presented in Table I. Total lipids

in castrates were maximum' due to accumulation of rnono-di- and triglycerides (p<0.001).
However, total cholesterol was depleted markedly due to free and esterified cholesterol
(P<0.001). The greater concentration of phospholipids in immature rats were due to a
rise in phosphatidyl choline. - ethanolamine and phosphatidic acid (P<0.001).

TABLE I: Lipid distribution in caput epididymis.
(All values are expressed as mg/gm tissue)

(Values are Mean±S.D.) Number of animals indicated in brackets.

Parameters A dult (1 0) Immature(25) Castrate(15) P value

1-11 I - III 11- III

Total lipid 107.7±12.2 122.0±15.3 143.0±13.5 <0.02 <0.001 <0.001
Total phospholipid 19.7± 2.6 26.0± 2.2 18.0± 1.8 <0.001 N.S. <0.001
Total neutral lipid 88.0±17.5 96.0± 5.8 125.0±15.2 <0.05 <0.001 <0.001
Total cholesterol 16.0± 1.8 18.0± 2.0 10.0± 1.8 <002 <0.001 <0.001
Total glyceride 720± 8.9 78.0± 6.2 115.0±24.1 N.S. <0.001 <0001
Free cholesterol 1.0± 0 2 2.3± 0.3 0.5± 0.2 <0.001 <0.001 <0.001
Ester cholesterol 15.0± 2.1 15.7± 1.8 9.5± 1.5 N.S. <0.001 <0.001
Monoglyceride 31.0± 3.4 23.0± 2.9 40.0± 3.2 <0.001 <0.001 <0.001
Diglyceride 18.0± 2.8 17.0± 2.5 30.0± 4.0 N.S. <0.001 <0.001
Triglyceride 23.0± 2.6 38.0± 5.2 45.0± 3.6 <0.001 <0.001 <0.001
Phosphatidyl inositol 13± 0.2 1.1± 0.3 0.8±0.3 N.S. <0.001 <0.01
Lysophosphatidyl choline 1.2± 0.4 2.9±0.4 1.0± 0.4 <0.001 N.S. <0.001
Sphingomyelin 1.2±0.5 1.1± 0.3 2.3± 0.6 N.S. <0.001 <0.001

Phosphalidyl choline 8.8± 1.0 97±0.6 6.3±1.5 <0.01 <0.001 <0.001

Phosphatidyl ethanolamine 1 .3± 0 4 4 O± 0 2 28± 0.4 <0.001 <0.001 <0.001
Phosphatidic Acid 5.9± 0.8 7.2± 0.4 4.8± 0.8 <0.001 <0.05 <0.001
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Table 11 shows the lipid profiles of cauda epididymis. Total lipids were more in
castrates compared to adults (P<O.Ol). due to an accumulation of total glycerides. Phos-
phatidvl choline. - ethanolamine and phosphatidic acid were depleted in castrates compared
to immature. In immature groups, total cholesterol (p<0.01) due to esterified cholesterol
were abundant (P<O.02).

TABLE 11 : Lipid distribution in cauda epididymis.
(All values are expressed as mg/gm tissue)

(Values are Mean±S.D.) Number of animals indicated in brackets

Parameters Adult (10) Immature (25) Castrate (15) P value

I - 11 I - "I 11 - III

Total lipid 710±9 2 86.0±12.2 889±17.3 <0.02 <0.01 <0.05
Total phospholipid 12.0±1.8 12.0± 1..4 8.9±2.4 N.S. <0.01 <0.001
Total neutral lipid 59. 0±6. 3 74.0±10.5 80.0±10.4 <0.001 <0.001 <0.05
Total cholesterol 14.0±2.6 16.0± 1.3 13.0± 4.3 <0.01 <0.02 <0.01
Total glyceride 45.0±5.3 58.0± 4.6 67.0± 8.6 <0001 <0001 <0.001
Free cholesterol 4.0±0.8 4.0± 0.2 3.0±1.2 N.S. <0.05 <0 .. 001

Ester cholesterol 10.0±1.4 120± 2.3 10.0± 2.1 <0.02 N.S. <0.02
Monoglyceride 15.0±1.9 14.0± 1.9 16.0± 3.4 N.S. N.S. N.S.

Diglyceride 12.0±2.3 170± 2.8 180± 3.6 <0.001 <0.001 <0.05
Triglyceride 18.0±3.0 27.0± 5.6 330± 8.2 <0.001 <0 001 <0.02
Phosphatidyl inositol 0.9±0.2 1.2±0.4 0.8±0.3 N.S. N.S. <0.01
Lysophosphatidyl choline 0.8±0.3 0.8± 0.3 0.9± 0.2 N.S. N.S. N.S.

Sphingomyelin 1.6±0.4 1.5±0.9 1.4± 0.6 <0.05 N.S. N.S.

Phosphatidyl choline 3.8±03 4.9±1.4 3.5±1.6 <0.05 N.S. <0.01
Phosphatidyl ethanolamine 1.6±0.3 28±0.6 1.9± 0.8 <0.001 N.S. <0.01
Phosphatldic acid 3 3±0.8 0.8±0.1 0.4± 0.1 <0.001 <0.001 <0.001

Table III depicts the distribution of lipids in seminal vesicles. Total lipids were
decreased in both immature (P <i.002) and castrated rats (p<0.01). due to mono- and
diglycerides as well as phosphatidyl choline and ethanolamine (p<0.001). In immature
group the phosphatidic acid was elevated (P<O.OOl) while in castrates it was decreased
(P<O.Ol).

Table IV illustrates the prostatic lipids. Total lipids (p<0.002) and phospholipids
(2<0.001) were decreased in castrates compared to mature animals. Mono-. triglycerides
and sphingomyelin were decreased in both immature (p<0.002) and castrate (P<O.OO1)
compared to mature rats.
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TABLE III Lipid distribution in seminal vesicle
(All values are expressed as mg/gm tissue)

(Values are Mean±S.D.) Number of animals indicated in brackets.

Parameters Adult (10) Immature (25) Castrate (15) P value

I - 11 I - III 11 - III

Total lipid 86.6±10.1 73.0±10.2 71.0±13.4 <0.002 <0.01 <0.05
Total phospholipid 19.6± 3.3 19.0± 2.8 15.0± 2.0 N.S. <0.001 <0.001
Total neutral lipid 67.0±4.8 540± 4.5 560± 4.1 <0.001 <0.001 <0.05Total cholesterol 17.0± 3.0 17.0± 2.0 15.0± 1.8 N.S. <0.05 <0.01
Total glyceride 50.0± 7.9 37.0± 7.0 41 .O± 4.4 <0.001 <0.002 <0.05
Free cholesterol 2.0± 0.8 2.0± 0.5 2.0± 0.5 N.S. N.S. N.S.
Ester cholesterol 15.0± 2.9 15.0± 2.8 13.0± 3.4 N.S. N.S. N.S.
Monoglycerides 18.0± 4.9 120± 2.1 10.2± 4.3 <0.001 <0.001 <0.05
Diglyceride 22.0± 5.2 15.0± 3.8 16.8± 2.1 <0.001 <0.01 <0.05
Triglyceride 10.0± 2.0 10.0± 3.0 14.0± 4.0 N.S. <0.01 <0.01
Phosphatidyl inositol 2.0±1.0 2.0± 0.4 2.1± 0.8 N.S. N.S. N.S.
lysophosphatidyl choline 1.6± 0.4 1.4± 0.4 1.0± 0.5 <0.02 <0.01 N.S.
Sphingomyelin 1.2± 0.3 1.1± 0.3 1.9± 0.6 N.S. <0.01 <0.001
Phosphatidyl choline 7.6± 2.1 5.3± 1.0 52± 1.8 <0.001 <0.01 N.S.
Phosphatidyl ethanolamine 6.0±0.5 4.9± 0.8 4.0± 1.0 <0.001 <0.001 <0.01
Phosphatidic acid 1.2± 0.4 43± 2.0 0.8± 0.2 <0.001 <0.01 <0.001

TABLE IV : lipid distribution in prostate.
(All values are expressed as mg/gm tissue)

(Values are Mean±S.D.) Number of animals indicated in brackets.

Parameters Adult (10) Immature (25) Castrate (15) P value

I - 11 /-11/ 11- III

Total lipid 47.0±6.2 430±6.0 41.5±4.3 <0.05 <0.02 N.S.
Total phospholipid 4.0±1.2 13.0±1.0 11.5±1.7 N.S. <0.001 <0.002
Total neutral lipid 330±2.4 30.0±2.3 30.0±4.4 <0.01 N.S. N.S.
Total cholesterol 130±1.8 12.0±10 12 5±1.9 N.S. N.S. N.S.
Total glyceride 20.0±3.4 18.0±3.2 17.5±2.8 N.S. N.S. N.S.
Free cholesterol 1.5±0.2 1.5±0.2 1.5±0.4 N.S. N.S. N.S.
Ester cholesterol 11.5±1.4 10.5±1.4 11.0±1.2 N.S. N.S. N.S.
Monoglyceride 86±1.2 7.2±1.0 7.3±0.8 <0.002 <0.002 N.S.
Diglyceride 8.2±1.0 8.3±1.2 8.7±1.4 N.S. N.S. N.S.
Triglyceride 32±08 2.5±0.8 1.5±0.5 <0.05 <0.001 <0.001
Phospilatidyi inositol 1.1±0.2 O. 9±O. 2 0.8±0.4 <0.01 N.S. N.S.
Lvsophosphatidvl choline 1.2±0.4 1.0±0.3 0.9±0.3 N.S. N.S. N.S.
Sphingomyelin 1.0±0.5 1.6±0.3 1.0±0.4 <0.002 <0.05 <0.001
Phosphatidyl choline 4.8±08 4.6±12 3.8±1.8 N.S. N.S. N.S.
F'hosphatidyl ethanolamine 4.2±12 3.1±1.4 3.2±1.2 N.S. N.S. N.S.
Phosphatidic acid 1.7±0.6 1.8±0.8 1.8±0.8 N.S. N.S. N.S.
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In DISCUSSION

Considerable variation exists between the lipid distribution in epididymis and seminal
vesicles and prostate. While lipids tend to accumulate in both immature and castrates in
epididymis, the same has been found to decrease in seminal vesicles and porstate. Even
the changes reflected in epididymis show regional variation. This may be attributed to
the differences in structure and function of the two segments of epididymis (8). Caput
functions especially as a resorptive tissue and the cauda as a store house (6). The impor-
tance of androgens in the maintenance of structural and functional integrity of epididymis
is well known (15). In adults, the utilisation of lipids by the sperms during their transit
through the epididymis (16) might have resulted in lower concentration of lipids compared
to immature. It could also be due to the absence of sperms or test cular fluids (20).

Androgen dependant phospholipid synthesis (5) and the involvement of phospho-
lipids in the various secretory activities of epididymis have been well elucidated. The
decrease in phospholipids in both caput and cauda of immature and castrates might be due
to inadequate testosterone secretion accompanied by minimised functional activity. The
increased phospholipids in immature compared to castrates may be due to increased cellular
metabolism in the maturing organs (19). The fall in cholesterol may be due to the low
transportation of triglycerides and phospholipids (1) due to cellular degeneration in the
absence of testosterone. However, such type of changes are not seen in cauda epiddivmis.
This again confirms the earlier view (14) that caput is highly active and is vulnerable to
changes in hormone titres. Triglycerides have been implicated as a source of energy (13).
Due to the low metabolic activities in castrates and irnrnatures. the triglycerides might have
been non-utilised, and could have resulted in accumulation.

In seminal vesicles, the concentr, tion of lipids present is dependant on the avail-
ability of androgens (3) which is evident b' the proportionate decrease in lipids in immature
and castrated rats. It is well known that castration results in seminal vesicular atrophy
and diminished secretory activity (4). In the present studies a depletion in mono- and
diglycerides in castrates and immature rats were evident, which could be due to low meta-
bolic activities. Stimulation of metabolic activity has been found to increase the esterifi-
cation of acyl groups leading to an accumulation of glycerides as observed in intact rats
(2). 'The turnover and metabolism of phospholipids in seminal vesicles have been shown
to be androgen dependant (3). Phospholipid synthesis may be associated with increased
secretory activity of the tissue, enhanced membrane permeability and elevated protein
synthesis (1). Phosphatidyl choline and ethanolamine, the major structural component
of cell have been implicated in membrane permeability (7). The fall of the same in imma-
ture and castrates may be due to diminished structural integrity due to low availability of
testosterone.
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Abundancy of cholesterol in prostate, (18) and the androgen dependancy of certain
phospholipid classes in prostate (17,5) have been reported. In the present investigations,
prostatic tissue of adult rats contained more /ipids than immature and castrated rats. The
low amounts of testosterone in immature and the absence of the same in castrate might
be reponsible for the low lipid concentration in these groups. The secretory activities of
prostate depends upon the availability of glycerides (3). Cholesterol has been implicated
as an essential constituent of cell wal/ and is dependant on androgens (18). A fall in both
glycerides and cholesterol in immature and castrates could be due to the low availability of
testosterone.

The decrease in phosphatidy] choline and -ethanolamine may be due to the decrease
in cell numbers and involution of prostate as a consequence of diminished androgen .levels
in castrates. In immature rats, the cell numbers may be less than the adults and probably,
when increased androgens titres are available the phospholipid synthesis may increase,
as revealed by increased phospholipids in adults.

Thus the overall picture suggests that endogenous hormones play an essential
role in the lipid distribution in accessory sex glands. This and the tissue specificity contri-
butes for the conspicuous alterations in lipid profiles in sex accessories.
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