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lipids form the major secretory products of epididymis besides sialoproteins ar.d
the concentration of phospholipids is generally highest in caput epididymides of many
species (1). This and the fact that phospholipids may either serve as a substrate for
spermatozoa during their epididymal m turation or as a source of glyceryl phosphoryl
choline (2) suggests the possibilitY of importance of lipids in the physiological activities
of accessory sex glands. Major amount of lipids in semen is contributed by prostate (3)
and seminal vesicle. the formation and m tabolic turnover of phospholipids in these glands,
depend on androgenic stimulation (4). This could mean that the hormone-lipid inter·
relationship may also exist in accessory sex glands. The present long·term studies were
aimed to establish the lipid-hormone interrelationship in accessory sex glands. and to
associate the lipid changes in relation to physiological milieu of the sex accessories. The
short-term effects of similar studies have already been reported (5).

MATERIALS AND METHODS

Male albino rats (100-110 days old. 190-200 9 body weight) of Wistar Strain
were used for the present investigations. They were maintained in a well ventilated
animal house with free access to water and a standard balanced diet. They were divided
into the following five groups, each consisting of 10 animals.

Group I
Group II

Testosterone propionate, 1 mg/100 9 body weight/day.
Progesterone. 1 mg/100 g body weight/day.



Group III

Group IV

Group V
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Prolactin. 0.5 mg/100 g body weight/day.

Oestradiol. 17 P. 6 /.g/1 00 g body weight/day.

Served as controls and received only the vehicle (pea nut oil). The
route of administration was intramuscular for a period of seven
days. The optimum dosage as reported by earlier workers have been
made use of in the present stlldy.

The animals were sacrificed by cervical dislocation on the eighth day. Caput
and cauda epididymides, seminal vesicle. and all lobes of prostate were removed immc~

diately. freed from adhering tissue. rinsed. blotted and weighed accurately on a torsion
balance. for further processing.

Total lipids were extracted from the tissue by a mixture of chloroform. Methanol
(2:1. v/v). The extract was evaporated at 45 Q C under nitrogen. The residue was dis­
solved in chloroform: M thanol (2:1. v/v) containing 4% of water. to break the proteolipid
bonds. The mixture was evaporated under nitrogen al 45°C and the same process was
repeated for three times. The residue was again dissolved in chloroform; MethanOl (2:1,
v/v). equilibrated with 0.9% sodium chloride for seven to eight hours. to remove glycoli­
pids. The chloroform: Methanol layer was evaporated and the total lipid was estimate:!
by the method of Folch er al. (6). The method of Tschugaeff as modified by Hanel 3nd
Dam was used to estimate total cholesterol (7). Phospholipids were determined as
phospholipid phosphorous. The inorganic phosphorous was determined by the method
of Bartlett as modified by Marinetti (8) and multiplied by a factor 25 (9). The level of
significance between the treatment groups were calculated by Students t" test which
was processed in IBM 1620 computer.

RESULTS

Table la presents alterations in the lipid classes of the caput epididymides due to
hormonal influence. The increase in total lipids induced by progesterone (P<O.001)
was mainly due to an increase in phospholipids. Progesterone and oestrogen markedly
stimulated the glycerides (p<O.OOl). However. prolactin did not elicit significant chan­
ges. Table Ib represents the fluctuations in the lipid classes of cauda epididymides. Pw·
gesterOne caused an increase in glyceride~ (P<0.OO1), and a decrease in phospholipids
(P<0.05). Prolactin caused a decrease in glycerides (P<O.OOl). Testosterone did

not aff ct the content of the total lipids but increased the total phospholipids (P<O.001).
Oestrogen decreased all the parameters studied.

Save for testosterone, all the hormones administered drastically reduced all the
classes of lipids in seminal vesicles (P<O.OOl). Testosterone effectively raised the
total lipids, which was chiefly due to phospholipids and glycerides (Table lla).
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In prostate, as in seminal vesicles. testosterone evoked an increase in total lipids.
phospholipids. cholesterol and glycerides (P<O.OOl). Progrescerone and oestrogen
brought about a decrease in glycerides (P<O.OOl). A small increase in phospholipids
(p<O.05) was also observed in progesterone. oestrogen and prolactin treatment (Table lib).

TARLE I' Influence of hormones ull epldldy'nlll 1i11!1~

ParamerefS Conrrot Tes/os/erone Proges/erone Oes/radio/ Pfotac/in

TABLE la . Lipid partem - CtlPUI Epididymis

TOlal lipid 994:203 134 3±22 3'

Tota! phos- 14.4 :I:. 1.2 19 8± 2 ,.
pholipld

Total Chol- 12 5± .0 12 8± o 9
eSlerol

Total 72 51:14 3 '0' .71:16.8"
Glycerides

169 21:24 9"

28.0J; 3.0"

1671:;1.3"

124 5:1:.18 3·'

132.9:21.8'
20.11: 2 3'

1351: 0.9'

99 3±13 8"

107 5±10 8
13.11:1.8

12 7± 0 9

8171:104

947±13 B" 64.9±1O.3 51. 71: 9 2"

10.21: , 2' 11.7± 1.3 13.4i; .,
14.3± , B " .4± 0 9' 12-4.1:; .2

70.2±15.3" 41 .B± 9.3 259:1:. 7.3

71.2:1:.10 2 74.21:11 3

12.01: ,.0 16.01: 0.5"

13 01: .0 132% 1 .3

462:1:.10 2 43 O± 11 B

TABLE Ib : Lipid perlern _ Cauda EpididymiS

TOlal lipid

Tolal phos­
phOlipid

Total Cho­
Insle/ol

Tolal GIV­
cerides

P<0.05
P<O.OOI

All the vall.lfls are expressed 8S mglg tissue.
Rllsulls are Mean ± SO of 10 animals pel grOllp.

DISCUSSION

Caput epididymis: Lipids form the major secretory products of epididymis be­
sides sialoproteins (1). Testosterone was found to enhance the weight of epididymis
due to hypertrophy and hyperplasia (10). Increase in total lipids of epididymis seems to
depend on a number of factors of which the influence of androgens is quite significant ((11).
Testosterone might influence the epididymis by its conversion to dihydrotestosterone (12).
The action of testosterone and oestrogen by increasing the total lipids may be due to in·
creased synthesis of phospholipids as has been shown in accessory sex glands (13).
Accumulation of glycerides may be due to increased esterification of acyl groups as a
consequence of increased metabolic activities. The effect of oestrogen on epididymis
seems to be anabolic as that of testosterone.
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Paramelers Control Testosterone Progesterone Oestradiol Prolacim

100.2± 6,3" 61.3± 4.3" 60 3± 4 8" 62 1± 5 2"

249± 3.2" 13 8± 1.2" 154± 2.3" 15 5± 2"

18 9± 1 2 13 9± 0 9" 12.9± 1 2" 13 8± 0 8"

56 4±10 8 33 6± 7.2' 32 o± 8 3' 32 8± 9.u"48 7±10.3

18 7± 0.9

Total Gly­
cerides

TOlal Cho­
lesterOl

TABLE lIa : Lipid pattern - Seminal vesicle

TOlal lIpids 87,7 ± 5.8

Totol phos- 20 3 ± 2.8
pholipld

TABLE lib; Llpicl piJ!lern - prOsl<1le

TOlallipids 46.9± 8.7

TOlal phos- 13 6 ± 1.2
pholipid

Total choles- 12.8± 0.8
lerol

Total gly- 20.5± 1 2
ceddes

72.8± 6.3"

20 1 ± 1 8"

140± 0 3"

48 7± 9 3"

40 2± 9 2 38.5± 7.3"" 4G 6± 8 4

148± 3 15,2± 1.8 12 7± 1,3

13 1 ± 0.7 12.9± 0.9 12 9± 0.8

12.3± 1 2" 10.4± a 5" 2 i O± 3 4

• P<0.05
P<O 001

All the values ale expressed as mg/g tissue.

Results ale Mean ± SO of 10 animals per group.

The accumulation of glycerides may be due to the anti-androgenic effect of pro­
gesterone as has been shown earlier (14). The impaired sperm maturation due to pro­
gesteronic influence (15) could have also resulted in the non-utilisation of glycerides.
Androgenic potency of progesterone (17) could have led to the synthesis of phospholipids
and cholesterol due to increased cellular metabolic activity The synergistic action of
exogenous progesterone along with endogenous testosterone might have reflected in
the accumulation of phospholipids (P <0.001) and cholesterol (P <0,001),

Cauda epididymis: Though prolaction does not evoke any marked alterations
in caput, it is found to decrease the total lipids by decreasing the glycerides and it may be
concluded that prolactin might possibly have an influence in the cauda epididymis.
Progesterone is the only hormone which is found to alter the lipid metabolism in both
caput and cauda epididymides. The differential responses elicited by the different seg­
ments of epididymis may be due to their structural. functional and hormonal activit es, as
reported in our short-term studies (5).

Seminal vesicle: Testosterone induces the growth of membraneous structures
of seminal vesicles (4), thereby leading to an increase in the weight and synthesis of
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lipids as well. It is interesting to note that they were decreased due to oestrogen. proges­
terone and prolactin influence. It may be tempting to suggest that lipids may be considered
as an index of androgenic activity in seminal vesicles but further correlated studies are
needed. An earlier response by lipids to oestrogen was found to be stimulatory (16)
but under prolonged treatment. it is inhibitory, The decrease in lipids in seminal vesicles in
progesterone treated group may confirm the earlier suggestion that synthetic progestogen
inhibit the overall metabolic phenomena in seminal vesicles (14). The decrease in all
the classes of lipids in prolactin treatment may be due to decreased secretory activity.

Prostare: Testosterone was found to stimulate the weight and the secretion of
prostate (17). The increase in lipids due to testosterone influence may reflect the in­
crease in membrane permeability of the tissues as well as sYnthesis of mitochondrial mem­
brane Structure (18). Oestrogen has been reponed to inhibit the testosterone induced

enzymes in ventral prostate (19) due to the competition for receptor sites between oestro­
gen and testosterone. in prostate (20) which may be the reason for the decreased lipid
synthesis in prostate. Progeslerone treatment also led to a decreased glyceride con­
centration due to its anti-androgenic action in prostate. Prolactin did not evoke any
marked response.
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