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Abstract

Eruca Sativa (E.S) or Gargir seed oil is widely used in folk medicine. This study
was conducted to investigate its possible effect on male rat fertility. Histological
changes of the testis, level of testosterone hormone and sperm count were determined.

The results revealed that administration of low dose of E.S. seed oil caused
dilatation of the seminiferous tubules, proliferation of spermatogenic cells and increase
of its mitotic activity. Increased number of sperms and epididymis weight, elevated
level of testosterone hormone and hyperplasia of interstitial Leydig cells have also been
noticed. DNA analysis revealed an increase of the percentage of haploid and decrease of
diploid and tetraploid cells. Administration of E.S. seed oil at higher dose showed.
decreased diameter of the seminiferous tubules, reduced spermatogenic activity and
number of sperms . Also testosterone hormone level decreased and the interstitial cells
appeared few. DNA analysis showed a reduction of the percentage of the haploid and

increase of the percentage of diploid and tetraploid cells.

Introduction

Eruca Sativa (E.S) is known in
Egypt as Gargir. The seeds have long
been used in folk medicine as a
lactagogue, aphrodisiac, diuretic, antis -
corbutic, antimicrobial, to disintegrate
renal calculi and induce vomiting
( Greve, 1959 and Boulos, 1983).

Flanders and Abdel-Karim (1985)
proved that E.S seed oil contain 93.8 %
fatty acids: 6.7 %saturated acids, 58.5
%erucic acid, 4.5 % oleic acid, 28.5 %
linoleic acid and 1-2 % linolenic acid.

In 1990, Thabit found that Eruca
Sativa mill has a diuretic effect on the
dog. Also, the seeds contain cancer
chemoprotective substances (Gerhauser
et al., 1997). According to EL-Gendy
(2000), Eruca Sativa oil increased
RBC's count and its haemoglobin
content. Analysis of serum elements
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revealed normal concentrations of
sodium, K and Mg following E.S oil
treatment whereas iron concentrations
increased as the dose increased.

This study was performed to
investigate the expected effects of the
widely used E.S seed oil on male
fertility and on the histological structure
of the testis and to detect any side
effects if present.

Materials And Methods

Thirty adult male albino rats,
weighing 150-170 g were used in this
study. They were assigned into three
groups of 10 animals each .The 1st gro -
up served as control. The 2nd and 3rd
groups were given two doses of E.S.
seed oil (0.25 and 0.5 ml/kg) respec -
tively (Thabit, 1990) three times/ week
(day after day) for 6 weeks. The oil
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used was obtained by crushing of E.S
seeds and was given to the rats by
forced feeding using a gastric tube.

At the end of the experimental
period, blood samples were collected
from the orbital sinus after 12 hour
fasting under light ether anaethesia and
put into clean tubes to clot. Serum was
separated by centrifugation for the
detection of serum testosterone level by
radioimmunoassay using 1*?%5 kit
(Diagnostic ~ Products  Corporation,
US.A). Then the animals were
sacrificed and both testes and
epididymes were removed immediately
and their weights were recorded. Each
epididymis was placed in 1-ml normal
saline, and cut into small pieces to
release the sperms. The specimen was
diluted 1 in 100 with 5% sod.
bicarbonate in 1-% formalin solution
and mixed well. The sperms were
counted wusing the haemocytometer
counting slide.

The testes were fixed in Bouin’s
solution, processed, sectioned and sta -
ined with routine H & E for general
histological study according to Drury
and Wallington (1980). Image analyzer
determined the diameter of the semin -
eferous tubules. At least 10 tubules in
each section were measured.

Feulgen stain was performed for
the demonstration of DNA content of
spermatogenic cells using DNA Kit.
(Bacus, 1988) which was spectropho -
tometrically analyzed and quantitated
using CAS 200. Image analyzer system
(Elmhurst, IL, USA) and quantitative
ploidy analysis software program. At
least 5 tubules were assessed; 150-200
cells were analyzed in each specimen.
The cells were classified as haploid,
diploid and tetraploid on the basis of the
measuring DNA content (Takahiro et
al., 1997).

Statistical analysis:

Data were expressed as mean +
S.E. and unpaired t-test (Student t-test)
was used to compare the difference
between each two groups (Willams,
1985). A level of p <0.05 was accepted
as statistically significant.

Results

1- General structure:
Group I:

Control testis was enclosed
within a thick fibrous capsule, the
tunica albuginea (TA), tunica vasculosa
was loose C.T. related to the inner
aspect of T.A., (Fig.1). The semini -
ferous tubules appeared rounded or
oval, bounded by tunica propria contai -
ning fibroblasts and myoid cells
(Figs. 2&3). Spermatogenic cells lined
the tubules in wvarious stages of
maturation and Sertoli cells. Spermat -
ogenic cells included spermatogonia
type A and type B, the largest primary
spermatocytes, the smaller rarely seen
secondary spermatocytes and sperm -
atids. Mitotic figures were observed in
the primary spermatocytes (Fig. 3).
Sperms were attached to the apices of
Sertoli cells, and many sperms were
present in the lumena of the seminif -
erous tubules (Figs. 1&2). The inter -
stitial cells were present in-groups in
the interstitial tissue between the
seminuferous tubules (Fig. 2).

Group IlI:

In this group, the animals
received E.S. seed oil low dose. The
seminiferous tubules appeared dilated
and most of their lumina were filled
with the increasing number of sperms
(Fig. 4). Hyperplasia of spermatogenic
cells was observed in most of the
tubules. The nuclei of the cells appeared
lightly stained and their cytoplasm was
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vacuolated (Fig. 5). The primary
spermatocytes were arranged in many
layers and their nuclei showed increased
mitotic figures. The interstitial cells
showed also hyperplasia and their
nuclei were also lightly stained and
their cytoplasm was vacuolated. (Fig.
6).

Group I11:

E.S. seeds oil high dose resulted
in shrinkage of most the seminiferous
tubules and their lumina were empty.
Few tubules appeared normal with few
sperms in their lumina (Fig. 7). The
spermatogenic cells appeared few,
scattered and separated from the basal
lamina (Fig. 8). Spermatogonia were
few, appeared as only one row, their
nuclei were deeply stained. The primary
spermatocytes were also few, most of
the mitotic figures observed in the
primary spermatocytes were in the
prophase stage (Fig. 9). The interstitial
cells were also few, and most of their
nuclei were deeply stained (Fig. 8).

2 — Diameter of seminiferous tubules:

The mean diameter of the
seminiferous tubules of control group
was (133394.9 + 21463.69) Group Il
showed highly significant increase in
the mean cross section diameter of the
seminiferous tubules (245662.4+
122314.7) when compared to the
control group. In-group I, the high
dose of E.S. seeds oil caused a signifi -
cant decrease of the mean seminiferous
tubule diameter (87706.57 + 28240.28)
when compared to the control group
(table 1 histogram 1).

3- D.N.A. analysis:
Group I:

In control group, DNA analysis
showed that the percentage of haploid
cells (spermatozoa and spermatids) was
20.1%, diploid cells (Sertoli and G1/ GO
spermatogonia cells) was 46.23%,
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tetraploid cells (primary spermatoc -
ytes and G2/M spermatogonia) was
15.58% and S-phase cells was 15.58%
(table 2 histogram 2).
Group II:

The percentage of haploid cells
was 39.97% diploid cells 21.17%,
tetraploid cells 10.47% and S-phase
cells was 37.39% (table 2 histogram 3).

Group I11:

Haploid cells percentage
decreased to be 9.31%; diploid cells
percetage increased to be 57.47%,
tetraploid cells percentage was higher
than other groups 24.03% and S-phase
cells percentage decreased to be 9.2%
(table 2 histogram 4).

4- Sperm count:

In the present study, oral
administration of E.S. seed oil resulted
in elevation of sperm count in the
epididymis of group Il. This increase
was significant (P<0.05). However, this
value decreased significantly in group
I11 receiving the higher dose (P<0.01)
(table 3 histogram 5).

5- Testosterone hormone level:

As shown in table (4) and
histogram (6), the level of testosterone
hormone in the serum increased after
ingestion with low dose of E.S. seed oil
in group Il and decreased in group IlI.
Though the difference noted was of no
significance.

6- Testis and epididymis weights:

In the present study, E.S. seed
oil increased the testis weight in all
groups when compared to control,
however the difference was only trend.
On the other hand, the epididymis
weight of the animals in-group Il was
significantly higher than control, but the
higher dose showed non-significant
increase (P<0.05)(table 5 histogram 7).
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Fig. (1): Photomicrograph of a section in rat testis of control group showing
tunica albuginea (TA), tunica vasculosa (TV) and cross sections of
seminiferous tubules (ST) surrounded by tunica propria(T). Notice the sperms in
the lumen of seminiferous tubules.

(H & E x 100).
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Fig. (2): Higher magnification of part of the previous section showing Seminiferous
tubules lined by spermatogenic cells. Notice the clumps of interstitial cells
of Leydig (L).Notice also the tunica propria (T.P).
(H & E x 400).
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Fig. (3): Photomicrograph of a section of control group showing spermatogonia of
various types A and B, many stages of primary spermatocytes (T).
Spermatozoa (SZ) are embeded in Sertoli cells . Notice the fibroblast(F) and
the myoid cell (M).

(H&E x 1000).

Fig. (4): Photomicrograph of a section of group Il showing enlarged
seminiferous tubules, their lumina are filled with sperms.
(H&E x 100).
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Fig. (5): Photomicrograph of a section of group Il showing hyperplasia and
overcrowding of spermatogenic cells and hyperplasia of Leydig cell(L).
(H & E x 400).
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Fig. (6): Photomicrograph of a section of group Il showing increased mitotic
figures of primary spermatocytes.
(H & E x 1000).

153



Histological and Quantitative Study of the Effect of Eruca Sativa

Fig. (7): Photomicrograph of a section of group 111 showing shrunk distorted
seminiferous tubules contain detatched spermatogenic cells and few sperms.
(H&E x 100).

Fig. (8): Photomicrograph of a section of group 111 showing one row of deeply stained
spermatogonia. Notice also the few deeply stained Leydig cells (L).
(H & E x 400).

154



Mona A. R. Salem & Nehal A. Moustafa
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Fig. (9):Photomicrograph of a section of group 111 showing few primary spermatocytes,
notice that most of the mitotic figure are in prpophase stage.

(H & E x 1000).

Table (1): Effect of E.S. seed oil on the diameter of seminiferous tubules.

Group | Group Il Group I
Max 161962.2 521753.4 158142
Min 101491.7 152895.6 46322.02
Mean 133394.9 245662.4 87706.75
+SD 21463.69 122314.7 28240.28
P-value P<0.05 P<0.001
Significance HS HS

Histogram (1): Effect of E.S. seed oil on the diameter of seminiferous tubules
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Group | Group Il Group
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D.N.A analysis

Table (2): Percentage of total cells counted

Group | Group Il Group Il
Haploid cells 20.1% 39.97% 9.31%
Diploid cells 46.23% 21.17% 57.447%
Teraploid cells 15.58% 10.47% 24.03%
S-phase cells 15.58% 37.39% 37.39%
Histogram (2): DNA histogram of group I showing diploid peak.
Cell Classes

32

24

16

Cell Count

A 2

DNA Mass Picograms

Distn‘buﬁon of DNA Mass

24

32

Displayed : 123456

First Peak

Mass: 7.0 Pg.
DNA Index :0.97
Area: 32.0 p2
Cells : 32

Second Peak
Mass: 0.0 Pg.
DNA index : 0.00
Area : 0.0 p2
Cells: 0

Field Count : 22
Total Cell Count :199
Cells Displayed : 199
Cells Off Scale : 0

Histogram (3): DNA histogram of group 11 showing haploid and s phase Cells peaks.
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Distribution of DNA Mass

I
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DN& Mass Ficograms

29

Cell Classes
Displayed : 123456

First Peak
Mass: 6.6 Pg.
DNA Index 0.92
Area: 28.3 2
Cells : 24

Second Peak
Mass: 0.0 Pg.
DNA index : 0.00
Area : 0.0 p?
Cells: 0

Field Count :18
Total Cell Count :226
Cells Displayed : 226
Cells Off Scale : 0
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Distribution of DNA Mass

18
DMNA M ass Ficograms

32

Histogram (4): DNA histogram of group 111 showing diploid peak.

Table (3): Effect of E.S seed oil on sperm count.

Cell Classes
Displayed : 123456

First Peak
Mass: 6.9 Pg.
DNA Index 0.97
Area: 36.4 p2
Cells : 42

Second Peak
Mass: 0.0 Pg.
DNA index : 0.00
Area : 0.0 p2
Cells: 0

Field Count :44
Total Cell Count :261
Cells Displayed : 261
Cells Off Scale : 0

Sperm count Group | Group Il Group 11
(No.x106)
Mean 13.7125 41.85 2.525
+SD 1.438 4614 0.599
P value P<0.05 P<0.01
Significance S S

Histogram (5): Effect of E.S seed oil on sperm count.
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Table (4): Effect of E.S. seed oil on serum testosterone levels (ng\ml).

Group | Group 1l Group 1l
Mean 0.845 1.5 0.1125
+SD 0.307 0.248 0.063

Histogram (6): Effect of E.S. seed oil on serum testosterone levels (ng\ml).

Table (5): Effect of E.S. seed oil on testis and epididymis weight.

1.21

1]
0.8
0.6
0.4
0.21

0-

Group | Group Il Group I ‘

Group | Group 11 Group 1l
Mean testis 1.0797 1.2987 1.1531
Weight/gm £SD + 0.142 + 0.047 +0.082
Mean epididymis 0.1160 0.163 0.1413
weight/gm +SD + 0.026 +0.37 +0.027

Histogram (7): Effect of E.S. seed oil on testis and epididymis weight.
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Discussion

Eruca Sativa seed oil is widely
used by many males to improve their
sexual performance. This study was
undertaken to throw a red light on the
haphazardly used medical plants. E.S.
seed oil was used to evaluate its effect
on male fertility by studying the
testicular  structure,  diameter  of
seminiferous tubules, DNA content;
sperm count .testosterone hormone
level, testis and epididymis weight.

The valuable effects of the oil or
its hazards are usually related to its fatty
acid contents. It contains erucic acid,
oleic acid and linolenic acid. The esse -
ntial fatty acids linolenic acid and oleic
acid preserve the mitochondrial integ -
rity and the rate of formation of acetyl
CoA necessary to the activity and
motility of spermatozoa (McLennan &
Dallimare, 1995). Also, the study of
Holman et al, (1982) proved that
linolenic acid is essential and has a role
in the structure and function of cell
membrane. Blesbois et al., (1997) sug -
gested that dietary fatty acids represent
an important factor in male fertility
because of their incorporation in both
the seminal fluid and spermatozoa.

Image analysis is a method of
quantifying the microscopic image of a
cell by computer analysis of its DNA
content. It is the most recent available
application in determining DNA content
and cell cycle analysis (Kim et al.,
1997). DNA image analysis is an
accurate assessment of spermatogenesis
(Takahiro et al, 1997).

The observed increase in the
seminiferous tubule diameter produced
by the low dose of E.S seed oil may be
due to the proliferation and the
increased activity of spermatogenic
cells. In contrast, the observed reduction
of the seminiferous tubule diameter
following the administration of high
dose of E.S. seed oil may be due to the

disturbance of the rate of division of
spermatogenic cells leading to the
reduction of spermatogenic activity.
The studies of Ravet et al., (1985),
supported this observation; they proved
that animals fed a diet containing high
erucic acid showed inhibition of
spermatogenic  cell  division  with
degeneration of some cells and tubular
shrinkage.

In the present study, the control
DNA histogram showed a peak of
diploid cells, DNA histogram of group
Il showed a peak of haploid cells while
group 111 showed peaks of diploid cells
and s-phase cells. The difference is
based on the DNA content of the cells.
The low dose of E.S. seeds oil produced
a high rate of proliferation of the
haploid cells resulting in stimulation of
spermatogenesis and increase sperm
count. While the large dose inhibited
DNA synthesis and produced a decrease
in cell division resulting in hypo
spermatogenesis  diagnosed by the
diploid peak showed in the DNA
histogram and also proved by the
decreased sperm count.

The spermatogenic activity is
under the control of testosterone
hormone secreted by Leydig cells
(Stevens & lewe, 1996) and the
leuteinizing hormone secreted by the
LH cells of anterior pituitary (Payne &
youngblood, 1995). The high dose of
E.S. seed oil adversely affected the
Leydig cell structure and caused a
decrease in testosterone hormone level.
This may be due to the high erucic acid
content of E.S. seeds oil which affects
the integrity of Leydig cell membrane
resulting in a decrease in testosterone
hormone level (Blesbois et al., 1997).
So the rate of spermatogenesis is
affected by the high erucic acid content
either directly through its action on the
membrane of spermatogenic cells or
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indirectly through its action on Sertoli
cells or Leydig cells (Sebokova et al.,
1990).

Menon et al., (1981) reported
that the essential fatty acids were
essential factors for the reproductive
activity. So essential fatty acid contents
of E.S seed oil may result in the high
vital activity of the spermatogenic cells
and sertoti cells leading to the observed
increase of the seminiferous tubules
diameter and the high production of
spermatogonia. The activity effect of
low dose may be due to elevation of LH
receptor concentration on Leydig cells
(Payne and Youngblood, 1995) with
subsequent activation of testicular
responsiveness to gonadotrophins and
activation of 17 hydroxylase in Leydig
cells.

The present study revealed that,
the weight of testis did not change
significantly by administration of E.S
seed oil. These results are in agreement
with those of other workers conducting
long-term and  multiple-generation
studies with rats fed on hydrogenated
fats (Duthie and Barlow, 1982;
Zevenbergen et al., 1988).

The present study showed a
significant increase in the epididymis
weight in-group Il. But this increase
was not significant in-group 11l. These
results may be related to the increased
sperm count caused by low dose (Payne
& Youngblood, 1995).

It is concluded that the low
doses of E S seed oil produced
activation of spermatogenesis whereas
the high dose of E.S. seed oil produced
marked inhibition of the spermatogenic
activity probably due to the high
content of erucic acid. So many studies
are required to accurately adjust the
dose of this widely used oil.
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