DF Image Downsample DEMO: Purchase from www.A-PDFE.com to remove the watermark

Effect of aqueous and ethanolic extracts of Tribulus
terrestris, Phoenix dactylifera and Nasturtium
officinale on the reproductive organs in male mice

Abstract:

Background
A mixture of three plants was used in this study:

Tribulus terrestris (TT), Phoenix dactylifera (Pd) and Nasturtium
officinale (No) which were believed to have fertility enhancing effects.

3 ‘I‘ [

To study the effects of the aqueous and ethanoholic extracts of the
mixture of the three plants on body weight and some reproductive
organs parameters in male mice

Material and Methods

Extracts of the mixture of the three plants were injected intraperitoneally
at doses of 75,150 and 300mg/kg/day to male mice for a period of one and
two weeks. Body weight and reproductive organs weight were recorded.
The height and diameter of the epithelial lining cells of the epididymis and
seminiferous tubules were evaluated by the end of the two periods
through histological preparations.

Result

Both extracts showed a significant increase in body weight and

reproductive organs weight as well as the diameter and height of the
epithelial lining cells of the seminiferous tubules and epididymis.

Conclusion:
A dose dependent pattern of effects was noticed in both extracts with
more obvious effects resulted by the ethanoholic extract.

Key Words, Tribulus terrestris, Phoenix dactilyfera, Nasturtium officinale, male reproductive organs.
Introduction

At present, it is estimated that about 80% premature ejaculation. It also has a
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of the world population relies on botanical
preparation as medicines to meet their
health needs (1). Tribulus terrestris (TT) is
an herb used for its medicinal effects
around the world. It has been used for
centuries by the Chinese to calm the liver,
treat headaches, dizziness, and

beneficial effect on the prostate gland (2).
It is believed that in ancient Greece and
India, TT was used as a rejuvenation tonic
(3). In China, TT is used in a number of
conditions affecting the liver and kidney as
well as the cardiovascular and immune
system (4, 5). Tribulus terrestris is now
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sold as a standardized pharmaceutical
preparation for muscle strength and
sexual potency throughout Europe, the
Middle Eastand Asia (6).

This plant is popularly claimed to improve
sexual function in humans (7). In Europe,
IT has been used in folk medicine
throughout history for treating a wide
range of conditions such as headache,
nervous disorders, constipation and
sexual dysfunction (4). In Turkey, IT is
commonly used in folk medicine for the
treatment of abdominal colic, hypertension
and high cholesterol (8).

For centuries, Phoenix dactylifera (Pd) has
been used in the Middle East as a staple
food. About 800 uses were recorded for
the date palm. The pollen grains of date
palm have been used by Egyptians to
improve fertility in women and date pits
have been included in animal food to
enhance growth (9). Date pits have been
included in animal food to enhance growth
(9). There are at least 15 minerals in dates;
the percentage of each mineral in dried
dates varies from 0.1 to 916 mg/100g date
depending on the type of mineral. In many
varieties, potassium can be found at a
concentration as high as 0.9% in the flesh
while it is as high as 0.5% in some seeds.
Additionally, the seeds contain aluminum,
cadmium, chloride, lead and sulphur in
various proportions (7). Nasturtium
officinale (No) called "wit- producing food"
by the ancient Greeks. Watercress
contains calcium, chlorine, cobalt, copper,
tannin, fluorine, iodine, iron, manganese,
phosphorus, sulfur, vanadium, vitamins A,
B1, B2, C, D, and zinc (10). Some of its
beneficed effects may be due to a general
stimulation of metabolism and the nervous
system, including autonomous regulation
(11). In German pediatric medicine,
watercress is used as disinfectant drug for
its antibacterial action in the treatment of
the lower urinary tract infections (12).The
Complete German Commission E
Monographs approved watercress for

catarrh of the respiratory tract. In
Germany, it is also used to treat urinary
tract infections in children. The powdered
leaves are used in India as an expectorant
to treat bronchitis and a number of
conditions affecting human liver. The fresh
herb is used in naturopathy as a blood
purifier (13).

Since the powder of the mixture of the
three plants is used by herbalist in
Baghdad to treat sexual impotence in men,
the present study was conducted to
evaluate its effect on reproductive organs
in Albino male mice.

Maternials &Methods
Animals:

The research was conducted in
accordance with the internationally
accepted principles for laboratory animal
use and care as found in the European
Community guidelines. Two hundred
mature Swiss albino male mice, nine
weeks old with an average body weight of
27.67+0.52 grams were used in this study.
The animals were kept under standard
conditions of temperature (25¢) and
lighting period (14hrs light/10hrs dark).
Food and water were supplied ad libitum.
Animals were treated with 75,150 and
300mg/kg/day intraperitoneally for a
period of one and two weeks

Plant materials:

The plants which were collected from
Baghdad & identified by the Iragi National
Herbarium staff, consist of a mixture of TT
(aerial parts, 40%), Pd (pollen grains, 30%)
and No (seeds, 30%). Preparation of the
aqueous and ethanolic crude extracts of the
plants materials was conducted according
to Mattar, 2005(14).
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Treatment:

Intraperitonial injection (ip) of
aqueous or alcoholic extracts in
male mice:

Four groups of 25 animals were used for each
treatment and given the extracts for two
weeks. G1 is the control group given normal
saline (with respect to aqueous extract) or
olive oil (with respect to ethanolic extract)
injection (0.5) ml daily. G2, G3 and G4 given
75,150 and 300mg/kg/day of aqueous or
alcoholic extract respectively. The body
weight was recorded once a week. Five
animals from each group were killed at the
end of the 1st and 2nd week to get the weight
of the reproductive organs (testes,
epididymis and seminal vesicle), the
diameter and height of epithelial lining cells of
the seminiferous tubules and epididymis
were also recorded.

Preparation of the histological
specimens:

Semi-thin sections (1micron thick) were
obtained for the seminiferous tubules and
epididymis using glass knives on a rotary
microtome (Reichert-Jung 2030,Germany) ,
serial sections were prepared and stained
with hematoxylin and eosin stain (BDH
chemicals Itd, England and Panreac
Quimica SA barcelone, Espana) and were
examined microscopically. Various tissue
measurements were done using eyepiece
micrometer, ocular lens and stage
micrometer (15, 16). The following
parameters were evaluated:

1- Diameter of epithelial lining cells of the
seminiferous tubules and epididymis.
2-Height of epithelial lining cells of
seminiferous tubules and epididymis.

Statistical analysis:

Computerized statistical analysis was
performed using the SPSS (statistical
package of Social Sciences) version 10
under windows XP-2000(Inc, Chicago,
IL,USA) computer soft ware and the use of

excel program. Values reported are means
+SE .Experimental results were statistically
analyzed using the F-test, with P values less
than 0.05 considered significant, less than
0.01 considered highly significant (17).

Result:

Effect of ip injection of the aqueous
extract in male mice:-

Effect on body weight and reproductive
organs weight:

After the 1st week of treatment, at a dose of
75 mg/kg/day (G2), no significant differences
in body weight and epididymis weight was
recognized whereas a significant (p<0.05)
increase in the testes weight was obtained
after the 1st and 2nd week and a significant
(p<0.05) increase in epididymis and seminal
vesicle weight after the 2nd week in
comparison with the control group G1. G3
and G4 showed a highly significant increase
(p<0.01) in body weight and all reproductive
organs weight after the 1st and 2nd week in
comparison with the control group G1.
Treatment of animals with 150 and 300
mg/kg/day aqueous extract (G3 and G4)
showed a highly significant (p<0.01)
increase in body weight and all reproductive
organs weight after the 1st and 2nd week in
comparison with the group treated with 75
mg/kg/day (G2).

Comparison of G4 with G3 revealed a
significant (p<0.05) increase in body,
epididymis and seminal vesicle weights after
the 1st week of treatment with a significant
(p<0.05) increase in body and epididymis
weight and a highly significant (p<0.01)
increase in testes and seminal vesicle weight
after the 2nd week of treatment (table 1).

Effect on diameter and height of
epithelial lining cells of semineferous
tubules and epididymis:

After the 1st and 2nd week of treatment G2,

G3 and G4 showed a highly significant
(p<0.01) increase in the diameter of



seminiferous tubules and epididymis
compared to G1. However, with respect to the
height of seminiferous tubules and
epididymis, G2 showed a significant (p<0.05)
increase in semeniferous tubules after the 1st
and 2nd week, a significant (p<0.05) and a
highly significant (p<0.01) increase in
epididymis after the 1st and 2nd week
respectively. G3 showed a significant
(p<0.05) increase in the seminiferous tubules
after the 1st and 2nd week and a highly
significant (p<0.01) increase in the height of
the epididymis in comparison with G1. G4
showed a highly significant (p<0.01) increase
in the height of both organs after the two
periods of the experiment in comparison with
G1. G3 exhibited a significant (p<0.05)
increase in height of seminiferous tubules
and epididymis and a highly significant

(p<0.01) increase in diameter of the two
organs after the 1st week in comparison with
G2. After the 2nd week of the experiment,G3
showed, a significant (p<0.05) increase in
diameter of seminiferous tubules and
epididymis and height of epididymis
compared to G2. Comparison of G4 with G2
revealed a significant (p<0.05) increase in
the height of epididymis after the 1st week
and a highly significant (p<0.01) increase in
all other measurements of the two organs
after the1st and 2nd week of treatment.On
the other hand, G4 showed a significant
(p<0.05)increase in height of seminiferous
tubules and diameter of epididymes after the
1st week and height of both organs after
the2ndweekofthe

Table (1) The effects of ip injection of the aqueous extract on body weight (gm),
testes,epididymis and seminal vesicles weight (mg/100 gm body weight).

After 1week After 2weeks

Budr Tastes epididymis iir::;il Budy TEstas epididymis
wi wt wt

25.73 | 1115.1¢% 80.64% 339.24% 25.92¢ | 1116.52 80.8 341.86%
0.32 0.13 0.11 0.52 017 0.21 0.25 0.28

26.142 1123.91 32.3-11 345,241
0.06 1.01 0.21 0.38

Seminal
veslr. e

G2 25.85% 1126.11 B80.86% 341.32
(75mg/kg) 0.45 1.20 0.32 0.83
G3

hﬂ1dt* b‘tt'dit hi’ﬂ1di:* hi"dﬂl hu.ﬁ-'d*r bt: rdﬂ h-uldm- h",d"‘
(150mg/kg) 28.41% | 1238.8¢ 85.88+ 364.64+ 30.67¢ | 1261.3% 90.18% 369.18%
: 0.25 0.83 0.34 0,55 0.35 1.02 0.08 0.40

c P:"I E'!‘* I{"'
92.06%
0.36 0.40 0.52 1.1

C*'..B",f* E",E",fﬂ'
32432 | 1320.8%
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Table (2) The effect of ip injection of the aqueous extract on diameter and
height of epithelial lining cells of seminiferous tubules and epididymis (wm).

After 2weeks

Seminiferous - : Seminiferous ;e :
epididymis Epididymis
Group
181.0+| 90.1% 150.0% 25.04% | 184.0t | 92.0% 153.0% 25.2+
0.28 0.37 0.57 0.23 0.06 0.25 0.21

0.38
e 2" a3 P
0.22 0.41 0.16 0.10

b** d** b** d* b** d* b**,d* b** d*
189.2+ 28.4% 199.0% 200.6% 29.8%
1.02 0.21 0.05 0.31 0.22

After Tweek
Weeks

: } .
185.2¢ | 91.4% 169.84
75malk
[ 9'Ka | 0.3 0.25 0.33

at
2612
0.42
b*,d*

93.2¢
0.37

93.8%
0.26
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experiment compared to G3. A highly
significant (p<0.01) increase was observed in
G4 with respect to diameter of seminiferous
tubules after the 1st week and diameter of
both organs after the 2nd week in comparison
with G3 (table 2).

Effect of ip injection of the alcoholic
extract on male mice:

Effect on body weight and reproductive
organs weight:

As concerning the body weight, G2 showed
no significant difference during the 1st week
but a significant (p<0.05) increase was
obtained after the 2nd week, a highly
significant (p<0.01) increase was found in
the testes and seminal vesicles weight after
the 1st and 2nd week of treatment and a
significant (p<0.05) increase in epidydmis
weight after the 1st and 2nd week in

comparison with G1. G3 and G4 showed a
highly significant (p<0.01) increase in all
parameters after the two periods of the
experiment in comparison withG1

Treatment of animals with 150 mg/kg/day
ethanolic extract (G3) showed a significant
(p<0.05) increase in body and epididymis
weights after the 1st week of treatment
compared to G2, whereas a highly
significant (p<0.01) increase in testes and
seminal vesicle weights was detected after
the two periods of the experiment in the
same group (G3) compared to G2.

G4 revealed a significant (p<0.05) increase in
body weight after the 1st week and
epididymis weight after the 2nd week in
comparison with G2, whereas a highly
significant (p<0.01) increase was found in
the same group (G4) with respect to all other
parameters after the 1st and 2nd weeks
compared to G2. Comparison of G4 and G3
showed a significant (p<0.05) increase in G4
with respect to testes and seminal vesicles
weight after the 1st week and epididymis



weight after the 2nd week compared to G3. A

highly significant (p<0.01) increase was
noticed in epididym is weight after the 1st
week and body, testes and epididymis
weights after the 2nd week of treatment in G4
comparedto G3(table 3).

Effect on diameter and height of
epithelial lining cells of seminferous
tubules and epididymis:

After the 1st and 2nd week of treatment, a
highly significant (p<0.01) increase in the
diameter of seminiferous tubules and
epididymis were obtained in all groups except
the diameter of the epididymis in G2 after the
2nd week in which the difference was only
significant (p<0.05) compared to the controls.
A significant (p<0.05) increase in height of
seminiferous tubules and epididymis were
found after the 1st and 2nd week of
treatment in G2 in comparison with G1. G3
and G4 revealed a highly significant (p<0.01)
increase in the height of the seminiferous

tubules and epididymis after the 1st and 2nd
week of treatment compared to G1. G3 and
G4 showed a highly significant (p<0.01)
increase in diameter and height of
seminiferous tubules and diameter of
epididymis after the 1st week compared to
G2. After the same period, the epididymis
heightin G3 was significantly (p<0.05) higher
compared to G2 and in G4 it was highly
significant (p<0.01) compared to G2. After
the 2nd week, a significant (p<0.05) increase
was recognized in the height of seminiferous
tubules and epididymis and a highly
significant (p<0.01) increase in diameter of
seminiferous tubules and epididymis in G3
compared to G2.

G4 showed a highly significant (p<0.01)
increase in diameter and height of the two
organs after the 1st and 2nd week compared
to G2. A significant (p<0.05) increase in
diameter of seminiferous tubules was found
in G4 compared to G3 after the 1st week and
a highly significant (p<0.01) increase was
obtained in all other measurements of the
two organs in G4 compared to G3 after the
two periods of the experiment (table 4).

Table (3) The effects of ip injection of ethanolic extract on body
weight (gm), testes,epididymis & seminal vesicles weight

(mg/100 gm body weight)

Body Testes apididymis
wi WT wi

A a*
G2 26.5%
- 1210.6% g84.6%

Bbird-
89.4%
0.20

GS Bﬁ"di' Bﬁ'l ﬁii
29.1% | 1290.2
150 K
(150mglkg) 0.26 0.98

seminal

vasicls Body Testes epididymis
wit wi wit wit

25.71X| 1115.6% 81.3x 340.6x 259% | 1115.7x
0.09 0.16 0.18 0.17 0.08 0.11

ke a* a* A A
352.64%
0.15

B'..dii
3so0.7x
0.10

e * (:.1119-.- c.', ET

G4 i.‘ - ciil'eﬁili c.ﬁ.'eﬂl'ltrii cﬁﬁl I..i
0. 1310.5 97.1 387.6
'k
(300mg/kg) A8 0.44 0.12

0.19

Seminal
vesicle

340.7%
0.12

81.5%
0.12

358.7%
0.18

b..,"d..
3aot
1.38

2.8+ | 12518 @858
0.24 0.08 0.04

Bib‘di b#i-dii Bii.‘di
324t | 1311.5% 9z.2%
0.21 0.19 0.22

: ] c-i --1 Eirft
1385.6% 99.26%
0.15 0.13

C",-&"
394.7%
0.75

334t
0.22
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Table (4) The effect of ip injection of the ethanolic extract on diameter
and height of epithelial lining cell of the seminiferous tubules and

epididymis(um).

After 1week After 2weeks

Seminiferous T : Seminiferous 1 "
epididymis Epididymis
tubules P y tubules P y
o Il Il e e el e
180% | 79.4% 148t 26.4% 185% 81 166t
0.29 0.45 0.29 0.46 1.48 0.05 1.12

Height

27.4%
0.28

G2 a™ a a™ 2~ a* a* a*
(75mglk 188.8%| 82.4% | 1722% 284t |1947%| 872t 197.4% 30.3%
9kg | 9511 | o0.28 0.26 0.88 034 | 1.24 0.28 0.42

hi k1dk*
88.4%
0.29

h:i 'diﬁ
202.2%
1.42

bt*'dk
1.6
0.28

hi k. d L2
209.8%
0.43

brﬂldi bt*'dﬁ*
92.2% 228.2%
0.52 0.43

hﬁ*'d*
34.6%
0.68

G3 htt'dtﬂ
195.6%
150mg/kg 0.25
ﬂ**letk:‘fﬂ'* C*R1E:l'f rf*k Ci ﬂ:‘eﬂi rri:i E'l:i 'Ek:" r'l:i
218.6% 38.6 2212 | 107k
0.29 088 0.56 0.77

c:-.- : e ik !f:ﬂ:
243.6%
0.45

cﬁ k, E#'l:lft "
40.8%
0.45

G4 c*tleﬂl:1+rﬂ c:‘ﬂ'le?ﬂiﬁﬁ'
198.6% | 996t
(300mglkg)| 27 | ‘05
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Discussion:

A significant increase in body weight of
male mice occurred in all groups treated
with the plants mixture which may be due to
the regulation of fat and carbohydrate
metabolism and improvement of appetite,
digestion and assimilation (18).

It seems to be a good appetizer and
digestion promoter, the relatively high
carbohydrate content of this mixture (9)
together with proteins may have created
along with androgenic activity of the
substance (19) favorable conditions for
stimulating many male reproductive organs
of treated mice. It is well known that amino
acids are among the stimulator of growth
hormone(GH) secretion from the anterior
pituitary gland and also encourage the
secretion of insulin like growth factor 1 and
I (20). Receptors for growth hormone in the
liver are known to increase by glucose (21).
Presence of factors IGF-I and Il in the
plants mixture may reflect an increase not

only in growth hormone secretion but also
better stimulation of metabolic activity of
the liver (protein and carbohydrate
synthesis).These stimulatory effects are
potentiated by increased secretion of IGF1
and Il. This important metabolic axis i.e.
GH-IGFs plays an important role in
increasing protein synthesis and decrease
protein catabolism, the reproductive effect
of these changes is stimulation of
spermatogenesis and DNA synthesis,
since testis has been shown to contain IGFI
and GH receptors (22).

Concerning the mechanisms through
which the significant and highly significant
increases in reproductive organs weight of
the treated mice (testes, epididymis and
seminal vesicles) may be attributed to
many factors. One of these probable
factors is the well known positive
relationship between the increase in
testicular weight and the increase in body



weight (23) and since body weight has
increased in these animals, it's not
surprising that this testicular weight is also
increased. Moreover, since the increase in
body weight discussed above has been
explained on the ground that administered
substance because of its high amino acids
content may stimulate growth hormone
secretion and encourage IGFl and |l, these
combined hormonal changes has been
shown to stimulate Sertoli cells function
and finally increase testosterone
production and thus stimulation of
spermatogenesis (22). Results of the
present investigation have indicated not
only significant and highly significant
increase in testicular, epididymal and
seminal vesicle weight of all treated
animals, but also an increase in
seminferous tubule and epididymal tissue
diameter and height of lining cells
associated with presence of more sperms
in their lumen. All these changes are
indicator of testicular and epididymal tissue
growth (24), which may be induced by
increased testosterone production and this
in turn has brought about stimulation of all
male reproductive organs (testes,
epididymis and seminal vesicle).

In conclusion, the study demonstrated that
the extracts resulted in increased muscle
mass, stimulating all male reproductive
organs studied, a dose dependent pattern
of effect, no adverse effect were noted in
any of the studied groups, no evidence of
toxicity has been found during the
experimental study (on the studied organs)
with the ethanolic extract seems to be more
effective in most parameters studied.
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