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Abstract

The current study was designed to detect estrogen role in adult male rats by giving aromatase
inhibitor ( Itrozole 1 mg.,Kg. B. W) for 60 days orally to inhibit aromatase enzyme activity and to
study the effect of giving source of estrogen flax seeds (25 g-100 g diet) and aqueous extract sage
(1000mg ~Kg. B.W.) orally. The study showed that adult male rats treated with Itrozole resulted in a
significant decrease in the weight of testes, prostate , percentage of live sperms , number of sperms ,
number of mounting , intromission, ejaculation and in the time period from mixing with females to the
first mounting , intromission and ejaculation , the time period between mount and another,
intromission and another, ejaculation and another, and significant increase in the percentages of dead
as well as abnormal sperms. Flax seeds treatment significantly reduced percentage of live sperms,
number of sperms, number of mounting , intromission, and ejaculation, and significantly increased
percentage of dead sperms compared with control group. Sage extract treatment caused a significant
decrease in number of sperms, number of mounting, intromission and ejaculation , as well as a
significant increase in the time period from mixing of female to the first mounting, first intromission
and first ejaculation compared with control. The results showed that administration of sage extract
with letrozole showed a significant increase in testis weight, percentages of live sperms and number
of sperms, and asignificant decrease in dead and abnormal sperms compared with the letrozole group.
Administration of flax seed with letrozole did not significantly change weight of the testis , prostate,
percentage of live, dead , abnormal sperm and number of sperm compared with letrozole group.
Administration of Flax seed and sage extracts to male rats treated with letrozole did not significantly
change all the done tests of sex behavior. The study concluded that estrogen has an important role in
the function of male reproductive system, which is shown through the negative effects of the aromatase
inhibitor on the weights of the testis, prostate, live and dead and abnormal sperm, and sexual behavior.
Sage extract, but not flax seed, has benefit effects on the defect induced by aromatase inhibitor
letrozole both flax seed and sage do not produce positive effects on sexual behavior .
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Introduction

Estrogen has important effect in male reproductive function ; estradiol in men is important for
modifying libido , erectile function and spermatogenesis (1). Estrogen receptors as well as aromatase
, the enzyme that synthesizes estrogen from testosterone are present in brain , penis , testis which are
importants for sexual function (2). Estrogen exerts protective effects in different cell types and
increases glutathione levels in different cells (3). Male fertility is controled by estrogens , particularly
in rodents ; when estrogen receptor alpha and/ or aromatase enzyme lose their function this leads to
infertility in mice (4). Estrogen deficiencies promote apoptosis of round spermatids before
differentiating into elongated spermatids (5). Daily injections of 100 ug estradiol benzoate improve
sexual behavior in castrated male rats (5). The identification of estrogen roles in males can be
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determined by suppression action of aromatase enzyme in normal animals by administration of
aromatase inhibitors (6) . Aromatase inhibitors are class of drugs used to reduce testosterone
conversion to estrogen (7) . Leydig cells hyperplasia-hypertrophy and stop of spermatogenesis are
produced by administration of letrozole to adult male dogs for 3 months (8 ) . Administration of
aromatase inhibitor letrozole ( 0.5 mg,Kg. B.W.) to male wester rats reduced fertility, decreased
aggression and strongly modified mating behavior by decreasing sexual desire(9). Phytoestrogens
represent a group of natural products that represent polyphenolic and non-steroid compounds that have
a similar structure and biological activity as estrogens (10). Flax seed is high in o — linolenic acid and
its a richest source of lignin, which resembles endogenous estrogens (11). Linolenic acid , an indirect
precursor of prostaglandins , prostaglandin in semen promote sperm motility and the penetration of
cervical mucus by sperm (12). Chronic admenistration of 25 % flax seed meals from gestation to 250
days of age by young adult male wistar rats caused high serum concentration of estrogen (13). Salvia
plant (Salvia Officinalis) also called sage contains polyphenol compounds , comprising phenolic acids
and flavonoids (phytoestrogens ); this plant also rich in essential oils with large array of terpenoids
(14). Diabetic rats treated with sage showed significant elevation in sperm count, sperm viability ,
sperm motility and morphology , sage caused significant reduction in blood glucose levels; these
effects may be attributed to their antioxidant activites (15). Other studies have shown that normal
function of leydig cells can be maintained by the antioxidants within salvia extracts (16). Moreover,
the presence of vitamins C and E in sage also has a useful effect in the treatment of male infertility ;
so that the use of Salvia Officinalis might increase fertility in male mice (17). Growth of testes ,
proliferation , maturation and differentiation of sperms can be enhanced and stimulated by
administration of Salvia extract (18).

Materials and Methods:

Eight four adult albino male rats were obtained from the animal house of the veterinary
medical college-university of Mosul at (90 -100) days of age . They were housed in polypropylene
cages ( 20 x 25 x 20 ) under conditions of temperature ( 18 + 2 °C ) and lighting (10 hours light-14
hours dark ).The rats were fed on diet without soybean and tap water ad libitum . The experiment
consists of 6 groups; each group contains 7 animals; the treatment of these animals continued for 60
days . the control group received distilled water orally.the second group received letrozole( 1 mg- Kg.
B.W) orally(19) .the third group received flax seed (25g.-100 g diet) (20).the fourth group received
agueous extract sage (1000mg-Kg. B.W ) (21).the fifth group received letrozole ( 1 mg/Kg. B.W )
orally and flax seed (25 g-100 g diet )with diet .the sixth group received letrozole ( 1 mg-Kg. B.W)
and aqueous extract sage (1000mg-Kg B.W ) orally . At the end of the treatment, animals are divided
into two groups (each group includes 42 rats ) weights of animals in the first group were recorded.
Animals were sacrificed . The abdomen was incised and both testes, epididymus, seminal vesicles and
prostate were separated and weighted . Sperm counted by using hemocytometric method (22). The
percentage of live , dead and abnormal sperms were counted in smear from epididymal tail by using
eosin — nigrosin stain (23) . The males in the second group placed in plastic cages, with sexually
accepted normal females (at estrus ), to study the sexual behavior (one male with one female ) by using
(24) methods. sexual behavior studied by recording number of mount , intromission and ejaculation ,
the time interval from mixing male and female to first mount , intromission and ejaculation , the period
between one mount and another , one intromission and another ,as well as one ejaculation and another.
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Results:

As shown in table (1), treatment with letrozole caused significant reduction (p<0.05) in the weight of
testes, prostate compared with control group. Administration of flax seed and sage extract produce no
changes in studied parameters. Administration of flax seed to male rats treated with letrozole produced
no significant changes in all studied parameters . Administration of sage to male rats treated with
letrozole caused significant increase (p<0.05) in the testes weight and no significant changes in prostate
weight compared with letrozole group .Table (2) showed that Administration of letrozole caused
significant reduction (p<0.05) in the percentage of live sperms and total number of sperms as well as
significant elevation in the percentage of dead and abnormal sperms compared with control group.
Administration of flax seed produced significant decrease in the percentage of live sperms, number of
sperms and also significant increase in the percentage of dead sperms. Treatment of adult male rat
with sage caused significant decrease in the total number of sperms compared with control group .
Administration of flax seed to adult male rats treated with letrozole caused no significant changes in
all studied parameters. Administration of sage extract to male rats treated with letrozole produced
significant elevation in the live sperm percentage and number of sperm and also a significant decrease
in the dead and abnormal sperm percentage compared with letrozole group. Table (3) showed that
treatment of adult male rat with letrozole caused significant decrease in the number of mount ,
intromission , ejaculation compared with control group . Treatment with flax seed and sage extract
caused significant decrease in the number of mount, intromission, ejaculation compared with control
group. Administration of sage extract and flax seed to adult male rate treated with letrozole did not
caused significant changes in the number of mount, intromission, ejaculation compared with letrozole
group only. Table (4) showed that treatment of adult male rate with letrozole caused significant
decrease in time period from mixing with female to the first mount, first intromission and first
ejaculation compared with control group . treatment of adult male rat with sage extract caused
significant increase in time period from mixing with female to the first mount, first intromission and
first ejaculation compared with control group. Administration of sage extract and flax seed to adult
male rat treated with letrozole did not cause significant changes in the time period from mixing with
female to the first mount ,first intromission and first ejaculation compared with letrozole group. Table
(5) showed that administration of letrozole to adult male rats caused significant decrease in the time
interval between one mount and another , intromission and another ,ejaculation and another compared
with control group . Administration of flax seed and sage did not cause significant changes in the time
interval between one mount and another, intromission and another, ejaculation and another compared
with control group. Administration of sage extract and flaxseed to adult male rat treated with letrozole
caused no significant changes in the time interval between one mount and another ,intromission and
another ,ejaculation and another compared with letrozole group only.
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Tabel (1):Effect of letrozole ,flax seed , aqueous extract sage on weight of body, testis, head,

body ,tail of epydidmas , prostate and seminal vesicle of adult male rat

Testis Seminal
* weiaht Epididymal Epididymal Epididymal Prostate vesicle
Treatment Body (m /fOO head weight body weight tail weight weight weight
group weight bgo d g (mg/100g (mg/100g (mg/100g (mg/100g body | (mg/100g
(9) . y body weight) | body weight) body weight) weight) body
weight) -
weight)
305.54 454.21 77.86 13.00 92.71 319.57 456.43
Control * y * * - g .
18.89 75.91 11.28 4.47 13.86 96.40 59.70
a ab a a a A ab
294.29 272.29 86.643 11.43 84.57 210.29 347.14
Letrozole
Img/Kg + + + + + + +
' 61.18 63.73 7.54 1.62 19.17 49.17 62.85
B.W
a d a a a bc bc
310.14 464.00 83.86 12.86 94.57 332.29 470.43
Flax seed
259m/100g + + + + + + +
. 49.85 68.8 10.81 4.10 13.60 62.34 96.42
diet
a a a a a A a
327.57 472.86 81.71 15.86 83.70 291.43 465.00
Sage extract
1000 myg/ + + + + + + +
67.09 99.58 14.67 4.84 32.10 49.60 97.58
Kg. B.W
a a a a a A a
321.57 370.29 86.64 13.86 88.14 282.43 394.71
Letrozole
N + + + + + + +
37.62 57.15 9.45 4,98 12.95 81.44 109.40
Flax seed
a bc a a a ab abec
304.43 332.14 75.14 14.00 73.14 152.71 333.43
letrozole+ + + + + + + +
Sage extract 93.52 103.74 21.64 4.58 14.67 59.58 132.92
a cd a a a C c

Values are mean + SD . For 7 replicate (n = 7 rats/group ). *
The different letters vertically are significantly different at (p<0.05).
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Tabel (2):Effect of letrozole ,flax seed , aqueous extract sage on percentage of live , dead
abnormal sperms and number of sperms of adult male rat

Tre;trint Live sperm* Dead sperm Aan:rr::al Sperm count
group (%) (%) P (cell / mm?)
(%)
73.15 26.85 9.67 1084286.7
Control - * * *
ontro 3.12 3.52 2.90 370533.4
a c b a
34.00 66.00 20.81 311429
Letrozole + + + +
1mg/Kg. BW 8.05 8.23 5.74 208041
c a a c
41.00 59.00 14.61 291429
Flax seed
25 gm /100 gm i * * §
. 6.74 6.83 4,94 167673
dait
bc a ab c
66.5 33.50 8.07 692857
Sage extract
1000 mg/ Kg * = * -
' 7.41 7.53 3.95 151516
B.W
a c b b
50.13 49.87 11.35 580000
Letrozole
N + + + +
Flax seed 13.47 13.47 4.48 202731
b b b b
31.74 68.26 20.94 181429
Letrozole
N + + + +
7.90 7.89 9.73 96164
Sage extract
c a a c

* Values are mean £ SD. For 7 replicate (n = 7 rats/ group ).
The different letters vertically are significantly different at (p<0.05).
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Tabel (3):Effect of letrozole ,flax seed , aqueous extract sage on number of mount ,
intromission and ejaculation of adult male rat

Treatment groups No. of mounts * No. of intromission | No. of ejaculation
13.57 4.71 7.14
Control * * *
5.06 1.70 3.34
a a a
0.00 0.00 0.00
Letrozole + + +
Img/Kg. BW 0.00 0.00 0.00
C C C
7.71 2.14 4.17
Flax seed + + +
25gm/100 gm diet 2.93 1.07 1.50
b b b
6.29 1.57 4.14
Sage extract + + =
1000 mg'Kg. B.W 1.50 0.53 0.90
b b b
0.00 0.00 0.00
Letrfzole n n +
Elax seed 0.00 0.00 0.00
C C C
0.00 0.00 0.00
Letrfzole n n +
Sage extract 0.00 0.00 0.00
C C C

* Values are mean £ SD. For 7 replicate (n = 7 rats/ group ).
The different letters vertically are significantly different at (p<0.05).
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Tabel (4):Effect of letrozole ,flaxseed , aqueous extract sage on period time from mixing of

female to first mount, intromission and ejaculation of adult male rat

Treatment groups | Time from mixing | Time from mixing | Time from mixing
to first mount * to first to first ejaculation
(sec.) intromission (sec.) (sec.)
Control 270.57 439.00 398.71
+ + +
135.19 237.67 237.06
B b b
Letrozole 0.00 0.00 0.00
1mg/Kg. BW + + +
0.00 0.00 0.00
C c c
Flax seed 396.57 477.00 482.29
25 gm/100 gm diet + + +
254.88 204.58 182.69
B ab ab
Sage extract 552.57 602.86 601.14
1000 mg/Kg. B.W i n I
112.69 111.92 87.50
A a a
Letrozole 0.00 0.00 0.00
+ + + +
Flax seed 0.00 0.00 0.00
C c c
Letrozole 0.00 0.00 0.00
+ + + +
Sage extract 0.00 0.00 0.00
C c c

*Values are mean + SD. For 7 replicate (n = 7 rats/ group ).
The different letters vertically are significantly different at (p<0.05).
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Tabel (5):Effect of letrozole ,flax seed , aqueous extract sage on time period between mount
and another, intromission and another and ejaculation and another of adult male rat

Treatment groups Time between Time between Time between
mount and intrumission and ejaculation and
another (sec.) * another (sec.) another (sec.)
34.47 74.38 45.67
| + + +
contro 30.47 67.31 33.61
a a a
0.00 0.00 0.00
Letrozole + + +
1 mg/'Kg.B.W 0.00 0.00 0.00
b b b
40.00 123.37 63.89
Flax seed + + +
25gm/100gm diet 30.07 102.54 35.51
a a a
36.41 122.20 55.77
Sage extract + + +
1000mg /Kg.B.W 24.30 89.67 33.66
a a a
0.00 0.00 0.00
Letrozole
+ + +
S{:ge 0.00 0.00 0.00
b b b
Letrozole 0.00 0.00 0.00
N + + +
0.00 0.00 0.00
Flax seed b b b

*Values are mean + SD. For 7 replicate (n = 7 rats/ group ).
The different letters vertically are significantly different at (p<0.05).

Discussion:

The results of letrozole administration in the present study are in agreement with the previous studies
(6) in which the treatment with anastrozole to adult male rats in drinking water for 9 weeks caused
significant decrease in prostatic weight ,decrease in the number of lydige cells and also caused failure
of mating . Another study demonstrated that administration of aromatase inhibitor fulvestrant to mice
reduced sperm concentration in the tail of epididymis , sperm motility and fertility (25). Hypothalamus
secret gonadotropen-releasing hormone which stimulates pituitary gland to release follicl stimulating
hormone( FSH) and luteinizing hormone (LH ), FSH enter the testis and stimulate sertoli cells
facilitating spermatogenesis , LH stimulate interstitial cells in testis (leydig cells)to release
testosterone ; the later acts on hypothalamus and anterior pituitary to inhibit the release of FSH and
LH by( negative feed back) aromatase inhibitor that completely inhibits testosterone effect on
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gonadotropins secretion (26). administration of aromatase inhibitor caused hormonal disturbance and
defect in hypothalamic-pituitary-testis axis which may be reflected by the total sperms count and
percentage of live sperms reduction and dead as well as abnormal sperms percentage elevation in the
present study . Production of endocrine defect by estrogenic or antiestrogenic compounds reduced the
sperms number and increased disturbances of male reproductive system (27). Blockage Induction of
estrogen action in the rodents, either by using of aromatase inhibitor or by disruption of estrogen
receptors, caused general fertilty disruption, There is an evidence that this causes impairment in the
testicular function , atrophy of interstitial cells , disruption of seminiferous epithelial and decrease in
sperms count and sexual activity (28). This may be the cause of negative effect of letrozole in the
present study. Estrogen play important role in sexual behavior treatment with estrogen caused longer
latencies and more mounts and intromissions prior to ejaculation in male rats (5). Estrogen synthesized
in tissue like breast and preoptic area in the brain and the sight at which testosterone stimulates male
sex behavior specially mounting estrogen produced at this area promote mounting ; this effect is
inhibited by using aromatase inhibitor in male monkeys , rats , quail (29; 30; 31). Flax seed rich with
lignin, which is phytoestrogen and may act as competitive inhibitor to aromatase enzyme; it competed
with endogenous estradiol which is much potent and act as inhibitor for aromatase enzyme (32).In the
present study flax seed did not correct the negative effect induced by letrozole ; this may be caused by
its antiestrogenic effects, or may be possibly due to the time duration or the dose of the study.
Administration of flax seed to rats at different stages of development caused different significant
changes depending on their dose; 10 % flax seed with diet caused (estrogenic effects) earlier puberty
onset, increases in the levels of testosterone and estradiol in the serum , whereas administration of flax
seed 5 % with diet delayed puberty onset reduce prostate weights (anti estrogenic effects) (33).
Administration with flax seed 25 % with diet for long time from gestation to 250 days of age by young
adult male wistar rats caused high serum concentration of estrogen (13). The effects of flax seed in
the present study may result from its dose or my result from the inhibitory effects of flax seed on
aromatase enzyme which depends on the concentrations of endogenous estrogens. The physiological
effects of flax seed on reproductive system depend on the age of exposure and the dose of flax seed
(33). The results of the present study can be compared with those obtained by other invistigators (15)
demonstrated that treatment of diabetic rats with sage caused significant modulation in total sperm
count, viability , motility and sperm morphology . Sage contains flavonoids phytoestrogens that make
it very useful for women (34). Administration of salvia tablets to post menopausal women caused
significant reduction in serum estradiol level compared with control group (35) . Sage extract has
aprominent effect so it is conceivable that it can improve male reproductive function (36) . Salvia rich
with essential oil which has certain effect on fertility and this is why many parameters under study
gave positive result for salvia effects (37). Other studies have shown that the normal function of leydig
cells can be stimulated by antioxidants within salvia extract (16) . The presence of vitamins C and E
in the sage also plays an important role in the treatment of male infertility (17). The improving effects
of salvia on male reproductive system may come from the effects of salvia component in particular
vitamins C and E , flavonoids and antioxidant (15) . The presence of saponine , alkaloide in salvia
extract caused asignificant increase in sperm activity in mice , which might be due to the stimulation
of the growth of testes and enhancement of proliferation , maturation and differentiation of sperm by
salvia extract as compared with the control group (18).
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