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Summary

The present study was designed to detect the effect of Saussurea
lappa and Cyperus esculentus extracts on male albino mice fertility in
addition to the histopathological changes in liver, kidney and testes.
Saussurea lappa extract was prepared by maceration of 50 gm of
Saussurea lappa roots with 90% methanol, then chemical detection of
flavonoids, alkaloids, tannins, saponins, terpenes and steroids was carried
out. The use of high performance liquid chromatography technique
helped in detection of querciten, rutin, kaempferol, Myricetin and
Luteolin. The same procedure was also used for the extraction and

chemical detection of C. esculentus tubers.

The effect of S. lappa and C. esculentus methanolic extracts on the
sperm including sperms concentration, percentage of viable sperms,
percentage of morphologically abnormal sperms and an assay of serum
testosterone were studied. Then the histopathological sections of liver,

kidney and testis were examined.

Forty mice were divided equally into eight groups, Groupl (negative
control): The mice were treated with water, Group2 (positive control):
mice were treated with 0.36 mg/kg Mesterolone (Proviron), Group3: mice
were treated with 8.3 mg/ ml of S.lappa extract (200mg/kg), Group4:
mice were treated with 12 mg/ ml of S.lappa extract (400mg/kg), Group5:
mice were treated with 13.56 mg/ ml of S.lappa extract (600mg/kg),
Group6: mice were treated with 7 mg/ ml of C.esculents extract
(200mg/kg), Group7: mice were treated with 14.8 mg/ ml of C.esculents
extract (400mg/kg),Group8: mice were treated with 23.4 mg/ ml of
C.esculents extract (600mg/kg). The extracts were administered orally for

3 weeks.



The results showed a significant increase (p<0.01) in sperms
concentration after three weeks of treatment with the S. lappa extract at
doses 200 and 400 mg/kg when compared with controls and also when
compared with other groups treated with extract at doses 600 mg/kg and
significant increase (p < 0.01) in sperms concentration after 3 weeks of
treatment with the C. esculentus extract at doses 200, 400 and 600 mg/kg

when compared with controls.

A significant increase (p < 0.01) in dead sperms and percentage of
morphologically abnormal sperms was observed after treatment with S.
lappa extract at doses 600 mg/kg when compared with controls and with
other treatments, (extract doses of 200 and 400mg/kg) and a significant
decrease (p < 0.01) in dead sperms and percentage of morphologically
abnormal sperms was observed after treatment with with C. esculentus

extract at doses (200, 400 and 600) mg/kg when compared with controls.

A significant increase (p < 0.01) in Serum testosterone was observed
in mice treated with 200 and 400 mg/kg when compared with controls
and with another group treated with S. lappa extract at dose of 600 mg/kg
and the same result was observed for the groups treated with C.

esculentus extract.

The histopathological study of testis, liver and kidney in controls
showed no significant changes and there is no variation in liver and
kidney of mice treated with S. lappa extract at dose 200 mg/kg and
mice treated with C. esculentus extract at doses 200, 400 and 600 mg/Kkg .
The testis sections of mice treated with S. lappa extract at dose 200
mg/kg and testis sections of mice treated with C. esculentus at doses 200,
400 and 600 mg/kg clarify the normal maturation of spermatogonia and

the presence of numerous sperms inside the lumen.



The dose 400 mg/kg of S. lappa extract led to the presence of
irregular dilatation of sinusoids, fragmentation of nuclear chromatin of
hepatocyte cells with rare apoptotic cells and mild degenerative changes
of renal epithelial cells with congestion. Mice treated with S. lappa
extract at dose 600 mg/kg showed sever congestion with irregular
dilatation of sinusoids in addition to few inflammatory cells inside the
sinusoids with dispersed necrotic cells in liver section and rare epithelial
cells of renal tubules, mild degenerative changes in kidney section, were

observed..

The testis section of mice treated with S. lappa extract at dose 600
mg/kg showed that some of seminiferous tubules showing immaturity of
spermatogonia cells and no sperm inside the lumen, while few
seminiferous tubules showing maturation of spermatogonia cells with
sperms inside the lumen, and the testis section of mice treated with C.
esculentus extract at dose 600 mg/kg showed normal maturation of
spermatogonia cells with presence of few sperms inside the lumen and
shrinkage of lyedig cell which are present in between seminiferous

tubules.

These results may suggest that high doses of S.lappa may have
negative effect on liver, kidney and testis and the high doses of C.

esculentus have negative effect on testis.
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Chapter one
Introduction and literature review

1.1. Introduction

Herbal medicine is a growing area of health care that demands
attention. Herbal medicines have been widely utilized as effective
remedies for the prevention and treatment of multiple health conditions
for centuries by almost every known culture. Herbal medicines have a
strong traditional or conceptual base and the potential to be useful as
drugs in terms of safety and effectiveness leads for treating different
diseases. World Health Organization has made an attempt to identify all
medicinal plants used globally and listed more than 20,000 species
(Srivastav et al., 2011). According to the WHO more than 80 % of the
world’s population relies on traditional herbal medicine for their primary
health care (Vijayan et al., 2007).

Chemical components of the medicinal plant are the most important
for pharmaceutical companies. People are interested in medicines
prepared from plants due to their little side effects, cheap and almost
available compared with synthetic drugs. This may be because of the low
concentrations of the active compounds found in plants which the human
body would need (Mackin, 1993).

Herbal medicine is sometimes referred to as herbalism or botanical
medicine for the use of herbs in therapy or medicinal uses (Barens, 2002).
Arokiyaraj et al. (2007) mentioned that a large number of these plants,
plant extracts, plant derivatives and/or their isolated constituents have
shown beneficial biological effects: including immunomodulatory, anti-
oxidant, anti-inflammatory, anti-mutagenic, anti-carcinogenic and anti-

microbial effects.
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Plant secondary metabolites have different structures that correlate
with different chemical terminologies (flavonoids, alkaloids, tannins,
glycosides and others), and therefore they may have different functions
with regard to their biological potentials (XD et al., 2008).

Medicinal plants and herbal medicine are one of the current areas of
investigation in which various drugs have been identified which affect
fertility, both in a positive and a negative sense but some of which have
side effects that are undesirable (Delaszlo and Henshaw, 1954; Ahmad et
al., 1998).

Saussurea lappa is one of the most commercially viable species
among all the species of genus Saussurea. It is widely utilized in various
indigenous system of medicine all around the world for treating variety of
disorders such as tenesmus, diarrhea, vomiting, dyspepsia, inflammation
(Xiao et al., 2006; Irshad et al., 2012). Chauhan et al. (2014) reported
that Saussurea lappa is one of the aphrodisiac plants which purify and

improve the quality of semen.

Cyperus esculentus is a perennial plant species that belongs to the
Cyperaceae family and grows abundantly in the Mediterranean region
(Pascual et al., 2000; Ezeh et al., 2014).C. esculentus has been reported to
be high in dietary fiber content (Alegria-Toran and Farre-Rovira,
2003).which could be effective in the treatment and prevention of many
diseases including colon cancer (Adejuyitan et al., 2009),coronary heart
disease (Chukwuma et al., 2010) ,obesity, diabetes, gastrointestinal
disorders (Anderson et al., 2009),and in loosing weight (Borges et al.,
2008). C. esculentus tubers can be used for their aphrodisiac
properties(Caius, 1998).
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Al-Shaikh et al. (2013) reported protective effects of C. esculentus on
testicular weight and spermatogenesis process in mice treated with lead
acetate. They speculated that these effects could be due to either the
antioxidant ability of C. esculentus or its positive influence on sex

hormones.

The Aims of This Study

1.Extraction and identification of classes of secondary metabolites in

saussurea lappa and cyperus esculentus.

2. Evaluate the effect of extracted secondary metabolites of saussurea

lappa and cyperus esculentus on fertility using sexual hormones.

3.Histopathological study on the effect of saussurea lappa and cyperus
esculentus secondary metabolites on liver, kidney and testis of treated

mice.
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1.2. Literature Review

1.2.1. Saussurea lappa

Saussurea lappa has been used as medicines for thousands of years
(Suffredini et al., 1999). Medicinal plants contain numerous biologically
active compounds which are helpful in improving the life and treatment
of disease. Compounds such as carbohydrates, proteins, enzymes, fats,
oils, terpenoids, flavonoids, sterols simple phenolic compounds are
responsible for various pharmacological activites of plants. (Lewis and
Elvin, 1997; Prabakaran et al., 2011).

1.2.1.1. Common Names and Taxonomy

The Asteraceae family comprises approximately 1000 genera and
30,000 species, distributed more or less throughout the globe, of which
approximately 177 genera and 1052 species are found in India (Rao et al.,
1988). The genus Saussurea of the same family comprises about 300
species in the world (Bremer, 1994). Saussurea lappa, one of the best-
known species within this genus, is commonly known as costus in
English and has different vernacular names in India like, Kut (Gujrati),
Kur (Bengali), Koshta (Kannada) and Kuth (Hindi) (Kirtikar and Basu,
2001).

Scientific Classification

* Kingdom: Plantae

* Sub-group: Phanerogamae
* Division: Angiosperms

» Class: Dicotyledon

* Sub-Class: Gamopetalae

* Order: Asterales

» Family: Asteraceae (Compositae)
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* Tribe: Cynareae
» Genus: Saussurea
* Species: lappa (Chadha, 1972).

1.2.1.2. Plant Distribution
Saussurea lappa distributed between 2500- 3000 m altitude in the

Himalaya, and native to the Himalayan region. Its natural populations are
reported from the higher elevations of Jammu and Kashmir and Himachal
Pradesh and now cultivated in Kashmir, Himachal Pradesh and in some
part of Uttarakhand (Aswal and Mehrotra, 1994).

1.2.1.3. Plant Description
S. lappa commonly known as Costus which is a tall, perennial herb

that grows to a height of 1-2 m; stem is upright, stout and fibrous while
root is a long stout of approximately 60 cm with a characteristic odour;
leaves are lobate, stalked, membranous, irregularly toothed; upper leaves
are small while basal leaves are large with long lobately winged stalks.
Flowers are stalkless, dark purple to black in colour and are arranged in
terminal and axillary heads. Pappas is approximately 1.7 cm long, fluffy,
feathery giving an inquisitive appearance to the fruiting flower heads.
Fruit of S. lappa is cupped, curved, compressed and hairy (Pandey et al.,
2007).
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Figure (1-1): Dried roots of Saussurea lappa.

1.2.1.4. Chemical Constituent
Studies on the chemical ingredients of S. lappa could be traced back to

1950s, and many compounds have been found until now. Its active
ingredients are mainly terpenes, but it also contains alkaloids,
anthraquinones, and flavonoids. S. lappa has many diverse terpenes that
mainly have anti-inflammatory and antitumor properties, such as
costunolide, dihydrocostunolide, dihydrocostus lactone, dehydrocostus

lactone, it is also contained resins and tannins (Yang et al., 1998).

1.2.1.5. Folkloric Medicinal Uses

S. lappa is one of the most commercially viable species among all the
species of genus Saussurea. It is widely utilized in various indigenous
system of medicine all around the world for treating variety of disorders
such as tenesmus, diarrhea, vomiting, dyspepsia, inflammation (lrshad et
al., 2012; Xiao et al., 2006). It is also prescribed in irregular menstruation
and abdominal pain (Ko et al., 2005; Sarin et al., 1967).



chapter one Introduction and literature review

Medicinal properties of this plant are well documented in traditional
Chinese medicine, ayurvedic medicine and the Tibetan system of
medicine (Singh, 1999). In the Handbook of Traditional Tibetan Drugs,
out of the 175 formulations it was reported that S. lappa was one of the
main ingredients in 71 formulations (Tsarong, 1986).

The roots of S. lappa have a strong and sweet aromatic odour with a
bitter taste, and are used in controlling bronchial asthma and as an
antiseptic. Preparations made from this species are also reported to cure
various diseases and conditions including ophthalmic conditions, fever,
cough, paralysis, deaf, hysteria and headache (Jain, 1984; Basu and
Kirtikar, 1987).

In Indian traditional systems of medicine, S. lappa is used either in
combination with other drugs or as a single drug. The essential oil
obtained from roots is mostly used in medicine (Indian Drug
Manufactures’ Association, 2002). Different preparations of roots are
used by Ayurvedic physicians for the treatment of a range of ailments like
flatulence, pruritus, gout, epilepsy, itching and leukoderma (Koul, 1941).

S. lappa is used as an important medicine for promotes spermatogenesis.

The roots possess carminative, anthelmintic, analgesic and
emmenagogic properties. It stimulates the brain and cures blood, liver and
kidney disorders. Different preparations of S. lappa are prescribed in
helminthic infestations, convulsions, gas, leprosy, persistant hiccups,
tuberculosis, quartan malaria, rheumatism, intestinal carcinogenesis and
edema (Lee et al., 2001; Malik et al., 2011). It is also used traditionally in
treatment of chronic skin diseases such as scabies, ringworm, bruises and
cuts (Council of Scientific and Industrial Research, 1972; Shah, 1982).
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1.2.1.6. Biological Potential and Pharmaceutical Application
S. lappa.

S. lappa is a medicinally important plant. Various active compounds
isolated from plant are reported to have medicinal properties e.g. the
major components are sesquiterpene lactones such as costunolide and
dehydrocostus lactone. S. lappa possesses various bioactivities such as
antifungal, antidiabetic, anthelmintic, antitumor (Ko et al., 2005),
antiulcer, antimicrobial, immune stimulant (Hamilton, 2004). anti-

inflammatory and antihepatotoxic (Yashvanth et al., 2010).

A. Anti-inflammatory Activity

In Korean traditional prescriptions, S. lappa is frequently used for
inflammatory diseases. It was observed that at 0.1 mg/ mL concentration
of methanol extract of S. lappa exhibited more than 50% of inhibition
on the cytokine induced neutrophil chemotactic factor induction (Lee et
al., 1995).

Ethanolic extract of S. lappa was studied at a dose range of 50-200
mg/kg, for the acute and chronic inflammation induced in both mice and
rats. The result of this study revealed that the extract showed considerable
values for anti-inflammatory activity through carrageenan induced paw
edema and peritonitis animal models (Gokhale et al., 2002). Costunolide,
which is on of S. lappa component was investigated for anti-
inflammatory activity and it was observed that costunolide hindered the
protein and mRNA expression of interleukin-1b. By means of an
electrophoretic mobility shift assay, it was confirmed that it also
concealed the AP-1 transcription activity. So, all these activities proved

the anti-inflammatory activity of costunolide (Kang et al., 2004).
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The potential of dehydrocostus lactone for the oxidative osteoblast
damage was investigated and showed considerable increase in the
osteoblast growth and hydrogen peroxide. At 0.4-2 pg/mL of dose, the
factors for example calcium deposition, collagen and alkaline
phosphatase were improved. These results confirmed that dehydrocostus
lactone compound had potential to be used against oxidative osteoblast
damage (Choi et al., 2009). At the doses of 50, 100 and 200 mg/kg, the
ethanolic extracts of S. lappa were assessed for their action on acute and
chronic inflammation and at 50-200 mg/kg it showed considerable

inhibition on carrageenan induced paw edema (Gokhale et al., 2002).

B. Anti-Spasmolytic Activity

It was proved that S. lappa was significantly able to relax the
contraction induced by carbachol (30 umol/ L). S. lappa has been
reported to have antiperoxidative effects possibly due to the presence of
sesquiterpene lactones. It is known to suppress contractions in guniea-pig
aorta. Sesquiterpenes are recognized to stimulate the sGC which
stimulates extrusion of K+ ions and thereby reduces intrinsic Ca++ ions
through activation of cGMP and PKG pathway, leading to relaxation of
smooth muscles (Hsu et al., 2009).

1.2.2. Cyperus esculentus

Is a perennial plant species that belongs to the Cyperaceae family and
grows abundantly in the Mediterranean region (Pascual et al., 2000; Ezeh
et al., 2014). Tubers of this plant are considered one of the earliest food
sources known to humanity, where they have been documented to be
cultivated by ancient Egyptians since 5000 BC (Defelice, 2002; Ezeh et
al., 2014). These tubers are commonly known by several names such as

chufa, earth almond, and tiger nut.
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C. esculentus is a potentially valuable food source for humans and
animals due to its rich nutritional contents of fat, carbohydrates, and
minerals (Tunde-Akintunde and Oke, 2012).

In addition to being a food source, C. esculentus tubers have several
other purposes. For example, in Spain, they are used in the preparation of
a milk-like beverage named “horchata” (Pascual et al., 2000). The milk
concentrate of the tubers is also used in the manufacturing of some
cosmetic products (Forner and Conde, 2010). According to Ayurvedic
medicine, C. esculentus tubers can be used for their aphrodisiac
properties (Caius, 1998). In the Middle East, they are known to the public
as “Hab Al-zulom” (Arabic), which translates to “the seeds of men”,
owing to their apparent ability to improve male sexual activity; thus, they
are frequently given to grooms during their honeymoons as a sexual
invigorator. However, there has been no scientific evidence to date on the

influence of C. esculentus tubers on male sexual behavior.

In a previous study, Al-Shaikh et al. (2013) reported protective effects
of C. esculentus on testicular weight and spermatogenesis process in mice
treated with lead acetate. They speculated that these effects could be due
to either the antioxidant ability of C. esculentus or its positive influence
on sex hormones. In addition, it has been claimed that treatment with C.
esculentus methanolic extract improves sperm count and motility in male
rats, which is associated with increased gonadotropins and testosterone

serum levels (Agbai and Nwanegwo, 2013).
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1.2.2.1. Common Names and Taxonomy

This plant is classified as follows :
* Kingdom: Plantae

* Subkingdom: Viridiplantae.

* Division: Tracheophyta.

* Class: Magnoliopsida.

* Sub-Class: Monocots.

* Order: Poales.

» Family: Cyperaceae.

* Genus: Cyperus.

* Species: Esculentus. (Gleason, 1963).

1.2.2.2. Plant Distribution

It is a tuber that grow freely and is consumed widely in Nigeria, other
parts of west Africa, east Africa, parts of Europe particularly Spain as
well as in the Arabian Peninsula (Abaejoh et al., 2006). In many thousand
years, ago tiger nut, in Spanish called chufa, was cultivated in region of
chufa between Sudan and Egypt on the borders of the Nile River.

There are documents that certify this product over 400 years ago. Proof of
this is that on many occasion archeologists found earthen jars containing
tiger nut in graves of pharaohs. (Obadina et al., 2008). previously, it was
cultivated in the ancient Mesopotamia between the rivers Tigris and

Euphrates.
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At the same time, historical Persian and Arab documents mentioned
the nutritive, digestive and disinfected value of tiger nut. During the era,
the tiger nut milk was classified as medicinal drink due to its been highly
energetic and diuretic, rich in mineral, predominantly phosphorus and
potassium and also vitamins C and E. It was in the 8th century that Arab
traders introduced the cultivation of tiger nut in the Mediterranean region
of Valencia (Spain), for elaboration of tiger nut milk (leche de chufa), to
know the tiger nut cultivation as it arrived to our days. It has been
reported that grainy sandy group and mild temperatures are special for the
cultivation growth of earth tuber (Abaejoh et al.,2006).

1.2.2.3. Plant Description

Erect perennial herb; culms simple with triangular section, growing
from perennial, tuber-bearing rhizomes; leaves in three ranks, mostly
basal; inflorescence in terminal umbels; umbel subtended by unequal
leaf-like brackets varying from 5 to 25 cm long; spikelets yellowish-
brown or straw-coloured, 1-3 cm long, of several flowers, flattened, two-
ranked; stamens three; style three-cleft; achenes (fruit) three-angled,
narrowing gradually from a square-shouldered apex towards the base,
about 1.5 mm long, covered with very fine granulation (Holm et al.,

1977).1t propagates by rhizomes, basal bulbs and tubers.

This light-bright green perennial sedge grows to about 0.8 m in height.
A basal bulb is formed by a swelling of the culm below the soil surface
and rhizomes grow out from this basal bulb to terminate in new shoots
(under long days over 14 hours long) or underground tubers (under

shorter days, less than 14 hours).
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Figure (1-2): Dried tubers of Cyperus esculentus .

1.2.2.4. Chemical Constituent of Cyperus esculentus

Chukwuma et al. (2010) analysed tigernut tuber for the presence of
phytochemicals, it was observed that alkaloids, cyanogenic glycosides,
resins, tannins, sterols and saponins were present in the raw tuber,
however only alkaloids, sterols and resins were present in the roasted
sample. The nut is rich in energy content (starch, fat, sugars and protein),
mineral (phosphorus, potassium and vitamins E and C (Belewu and
Belewu, 2007). The oil of the tuber was found to contain 18% saturated
(palmitic acid and stearic acid) and 82% unsaturated (oleic acid and
linoleic acid) fatty acid (Eteshola and Oraed, 1996).

1.2.2.5. Folkloric Medicinal Uses

Since ancient times the chufa tuber has been considered a foodstuff; it
was an important food product in ancient Egypt according the references
of Teophrastus and Pliny (Serrallach, 1927; Negbi, 1992). According to
Zohary and Hopf (1993) there are almost no contemporary records of this
plant in other parts of the Old World. In Egypt, the tubers of Cyperus

esculentus were roasted and used as sweetmeat.


https://commons.wikimedia.org/w/index.php?title=Cyperus_esculentus&action=edit&redlink=1
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Tubers were also recorded as having medicinal properties (Negbi,
1992). In southern Europe chufa, has been cultivated for several
centuries. It seems to have been introduced in Europe during the Middle
Ages by the Arabs after their expansion across the north of Africa. There
are written records from the 13th century which mention the consumption
of a drink made from chufa in the Mediterranean areas of the present-day
Valencian community (Spain). This beverage could be considered an
ancestor of the horchata drunk nowadays. In northern Nigeria and Ghana,
it IS made into a sweetmeat, and Togo, where it is used principally
uncooked as a side dish (Omode et al., 1995).

1.2.2.6. Biological Potentials and Pharmaceutical
Applications

The globoid rhizomes of C. esculentus are used by the rural population
of Ceara in the northeastern of Brazil as an aphrodisiac and antivenin.
They are also used in Brazil for the treatment of measles and fever, but
generally as a dessert for its sweet flavor (De Abreu Matos et al., 2008).
Tiger nut has been reported to be high in dietary fiber content (Alegria-
Toran and Farre-Rovira 2003). which could be effective in the treatment
and prevention of many diseases including colon cancer (Adejuyitan et
al., 2009), coronary heart disease (Chukwuma et al., 2010). obesity,
diabetes, gastrointestinal disorders (Anderson et al., 2009). and in loosing
weight (Borges et al., 2008).

It has been reported to be used in the treatment of flatulence,
indigestion, diarrhea, and dysentery (Bixquert-Jimenez, 2003). and its
starch content presumably provides prebiotic properties for colon bacteria

(Alegria-Toran and Farre-Rovira, 2003).
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In addition, tiger nut has been demonstrated to contain higher

essential amino acids than those proposed in a protein standard by the
FAO/WHO for satisfying adult needs (Bosch et al., 2005).
Tiger nut milk has been found to be good for preventing arteriosclerosis,
since its consumption can help to prevent heart problems and thrombosis
and activate blood circulation (Chukwuma et al., 2010). mainly because
its unsaturated fatty acid content is similar to that of olive oil (Linssen et
al., 1988). and its arginine is a precursor of nitric oxide which helps the
veins to expand (Martinez-Valls, 2003).

Tiger nut milk or “horchata” can be drunk by diabetics for its content in
low-glycemic carbohydrates (mainly starch) and due to its arginine,
which liberates hormones that produce insulin (Alegria-Toran and Farre-
Rovira, 2003). It is also a suitable drink for celiac patients, who are not
able to tolerate gluten and also for the lactose-intolerant who stay away
from cow milk and many dairy foods. It could also be recommended for
those who have problems with digestion, flatulence, and diarrhea because
it provides some digestive enzymes like catalase, lipase, and amylase
(Bixquert-Jimenez, 2003; Adejuyitan, 2011).

Alkaloids, saponins and tannins found in this plant are known to have
antimicrobial activity, as well as other physiological activities (Sofowora,
1993; Evans, 2005). Alkaloids are known for their toxicity, they inhibit
certain mammalian enzymic activities such as those of phophodiesterase,
prolonging the action of cAMP, they also affect glucagons and thyroid
stimulating hormones, while some forms have been reported to be
carcinogenic (Okaka et al., 1992). Some have been used either as an
analgesic, antispasmodic, bactericidal agents (Frantisek, 1991).

Saponins have been reported to be useful in reducing inflammation of
upper respiratory passage and also chiefly as foaming and emulsifying

agents and detergents (Frantisek, 1991).
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Tannins have astringent properties that hasten the healing of wounds
and prevention of decay. Tannin compounds have antimicrobial activities
and are responsible for preventing and treating urinary tract infections
and other bacterial infections.

The result of the determination of phytochemical test indicated that the
tuber possess some biologically active compounds which could serve as
potential source of vegetable drugs in herbal medicine.

These phytochemicals exhibit diverse pharmacological and biochemical

actions when ingested by animals (Amadi et al., 2006).

1.3. The Reproductive System of male Mouse

The Reproductive System of male mouse consists of the primary
reproductive organs, the testes and the secondary reproductive organs,
which include the scrotum, epididymis, ductus deferens, seminal vesicles,
coagulating glands, urethra, prostate glands and bublourethral glands
(Seeley et al., 1996). As shown in figure (1-3). The testis is a paired oval
tubular gland in which the male sex cells, the spermatozoa, develop. They
are located in the scrotal sacs which lies just anterior to the anus, on
either side of the urethra (Foster et al., 1982). This organ is covered by a
fibrous connective tissue capsule, the tunica albuginea, from which at the
hilus, thin septa projects into the gland and divide it into lobules.

These lobules contain convoluted seminiferous tubules (Bearden and
Faquay, 1992; Saladin and Porth, 1998). The walls of these tubules are
lined with two types of cells: spermatogenic cells, which give rise to
sperm and Sertoli cells. Between the seminiferous tubules are clusters of
endocrine cells, called interstitial endocrinocytes or leydig cells, which
secrete the male sex hormone, testosterone (Mader, 1993; Miller and
Harley, 1996). The seminiferous tubules empty into tubular network

called the rete testis. The rete testis empties into three to five tubules
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called efferent ductules, these efferent ductules exit the testis into the
epididymis. The epididymis is a tightly coiled series of thread like tubule
located at the posterior side of the testis and it consists of three parts, the
caput epididymis (head), corpus epididymis (body) and the cauda
epididymis (tail) (Foster et al 1982).

The epididymal functions include transport, as a duct system leading
from the testis to the ductus deferens, concentration, storage of
spermatozoa until they mature and ready to be ejaculated, maturation in
which they acquire motility and fertilizing capacity during passage
through the epididymis and loss of cytoplasmic droplet which formed
during spermatogenesis (Austin and Short, 1982; Knobit and Neill, 1998;
Martini and Mark, 1998).
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Figure (1-3): Reproductive system of male mouse (John R. 2009)
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The ductus deferens emerges from the cauda epididymis and widens into
an ampulla before entering the dorsal wall of the urethra near the neck of
the bladder. The paired seminal vesicles are white, curved, elongated
structures notched on the convex surface and hooked at the lateral tips.
Each gland has a wide duct which enters the urethra with the ampulla of
the ductus deferens. The paired coagulating glands are less conspicuous
than seminal vesicles and are translucent in appearance. The paired
ventral prostate glands are pinkish in color having several ducts which
empty into the urethra on the ventral wall. A third pair of prostate glands
which lie dorsal to the urethra open laterally into the urethra. The paired
bulbouretral (Cowpers) gland lie lateral to the junction of the
membranous urethra and penis (Foster et al., 1982).

1.3.1. Spermatogenesis
The entire process of sperm formation, beginning with spermatogonia

and resulting in mature spermatozoa is referred to as spermatogenesis,
this process occurs in the seminiferous tubules of the testis. The
seminiferous epithelium lining the seminiferous tubule is composed of
two basic cell types: the developing germ cells and the Sertoli cells
(Guyton, 1989; Kalthoff, 2001). The germ cells undergo a continuous
series of cellular division and developmental changes, beginning at the
periphery and progressing toward the lumen of the tubule in which each
stage is little closer to the lumen of the tubule than the earlier stage
(Saladin and Porth, 1998; Hafez and Hafez, 2000). The stem cells, called
spermatogonia, divide through mitosis in which some daughter cells
produced from these mitotic divisions remain as spermatogonia and
continue to divide by mitosis. Other daughter cells come from primary
spermatocytes. These primary spermatocytes undergo meiosislgiving rise
to haploid secondary spermatocytes and each of these undergoes meiosis2

to produce spermatids; each stage is a little closer to the lumen of the
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tubule than the earlier stage (Dorit et al., 1991; Seeley et al., 1996;
Kalthoff, 2001). The spermatids are then transformed into spermatozoa
by a series of morphologic changes collectively known as spermiogenesis
as shown in figure (1-4). These changes include condensation of the
nuclear chromatin, formation of the sperm tail, and development of the
acrosomal cap (Arab et al., 1989; Austin and Short, 1982; Hafez and
Hafez, 2000). The fully formed spermatozoa are extruded into the lumen
of the seminiferous tubules by a process called spermiation (Berne and
Levy, 1988).

Figure(1-4):Schematic  representation the  process of
spermatogenesis (Honaramooz et al., 2002).
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1.3.2. Testosterone

Testosterone is a steroid hormone that derived from cholesterol
molecules (figure 1-5), which is responsible for many of the physical
characteristics specific to adult males. It plays a key role in reproduction
and the maintenance of bones and muscles strength (Ricki et al., 2007).
Testosterone is mainly produced by the gonads (by the Leydig cells in
testes in men and by the ovaries in women), although small quantities are
also produced by the adrenal glands in both sexes. It is an androgen,
meaning that it stimulates the development of male characteristics (Te-
Chi Liu et al., 2009). Testosterone is present in much greater levels in
men than women, it initiates the development of the male internal and
external reproductive organs during fetal development and is essential for
the production of sperm in adult life. This hormone also signals the body
to make new blood cells, ensures that muscles and bones stay strong
during and after puberty and enhances libido in men (Richard et al.,
2004). Testosterone is linked to many of the changes seen in boys during
puberty (including an increase in height, body and pubic hair growth,
enlargement of the penis, testes and prostate gland and changes in sexual
and aggressive behavior). It also regulates the secretion of luteinizing
hormone (LH) and follicle stimulating hormone (FSH). For all these
changes, testosterone is often converted into another androgen called

dihydrotestosterone (Roger, 2004).
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Figure (1-5): Steroid hormones derived from cholesterol (Richard et
al., 2004).

1.3.3. How is Testosterone Controlled

The regulation of testosterone production is tightly controlled to
maintain normal levels in blood, although levels are usually highest in the
morning and fall after that. The hypothalamus and the pituitary gland are
important in controlling the amount of testosterone produced and other
hormones released by testes as shown in table (1-1). In response to

gonadotrophin-releasing hormone (GnRH) from the hypothalamus, the
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pituitary gland produces LH which travels in the blood stream to the
gonads and stimulates the production and release of testosterone (Ricki et
al., 2007). As blood levels of testosterone increase, this feeds back to
suppress the production of GnRH from the hypothalamus which in turn,
suppresses the production of LH by the pituitary gland. Levels of
testosterone begin to fall as a result, so negative feedback decreases and
the hypothalamus resumes secretion of GnRH (Jeffrey and Gingrich,
2010). (figure 6).

Table (1-1): Hormones released by Testes (Pentikainen et al., 2006).

Secreted From cells Role

hormone

Androgens Leydig cells | Anabolic: growth of muscle mass
(chiefly and strength, increases bone
testosterone) density, growth and strength,

Virilizing: maturation of sex
organs, formation of scrotum,
deepening of voice, growth of
beard and axillary hair.

Estradiol Sertoli cells | Prevents apoptosis of germ cells

Inhibin Sertoli cells | Inhibit production of FSH

Yy
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Figure (1-6): Regulation of male androgens (Sex hormones)
(Honaramooz et al., 2002).

1.3.4. Semen Analysis

Semen analysis is one of the methods used in the fertility laboratories
for the study of possible male infertility. The analysis evaluates certain
characteristics of sperms in order to diagnose the percentage of patients'
fertility potential. The characteristics measured by semen analysis are
factors concerning semen quality and quantity which means considering
microscopical and macroscopical analysis of the sample. The inicial
macroscopic examination considers: liquefaction, appearance (color,
odour, consistency), volume, viscosity, pH, prostatic crystals and

presence of bacteria (Purvis and Christiansen ,1992). One source states
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that 30% of men with a normal semen analysis actually have abnormal
sperm function. The microscopical parameters considered in a semen
analysis are sperm concentration, motility, morphology and vitality
(Agostini and Lucas, 2005).

1.3.5. Male Infertility

More than 90% of male infertility cases are due to low sperm counts,
poor sperm quality, or both. The remaining cases of male infertility can
be caused by a range of conditions including anatomical problems,
hormonal imbalances, and genetic defects (Zhu et al., 2006). infertility is
seen as an alteration in sperm concentration and/or motility and/or
morphology in at least one sample of two sperm analyses (World Health
Organization, 1999).

Free radicals contribute to the pathogenesis of male infertility as shown in
figure (1-7). There are a group of highly reactive chemical molecules
with one or more unpaired electrons that can oxidatively modify
biomolecules they encounter. Superoxide anion hydroxyl radical and
hydrogen peroxide are major reactive oxygen species (ROS) present in
seminal plasma. Cells living under aerobic conditions require oxygen to
support life; however, metabolites, such as ROS, can modify cell
functions and endanger cell survival (Agarwal et al., 2003). Male germ
cells at various stages of differentiation have the potential to generate
ROS and low physiologic levels are needed to regulate sperm cap
citation, acrosome reaction and sperm—oocyte fusion (Agarwal and Saleh,
2002; Agarwal et al., 2004).

To maintain normal cell function, excess ROS must be continuously
inactivated by seminal plasma antioxidants. These block the formation of
new ROS or act as scavengers and remove ROS already generated
(Agarwal and Sekhon, 2010).
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Figure (1-7): Factors contributing to oxidative stress-induced male
infertility (Agarwal and Sekhon, 2010).

1.4. Antioxidants

Anti-oxidants are molecules capable of slowing or preventing the
oxidation of other molecules. Oxidation is a chemical reaction that
transfers electrons from a substance to an oxidizing agent. Oxidation
reaction can produce free radicals, which start chain reactions that
damage cell. Antioxidants terminate these chain reactions by removing
free radical intermediates and inhibit other oxidation reactions
(Bjelakovic et al., 2007). Antioxidants are particularly important in

biology, and all organisms maintain a reducing environment inside their
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cells and contain complex systems of antioxidants to prevent damage by
oxidation. These antioxidants include glutathione and ascorbic acid and
these chemicals are substrates for enzymes such as peroxidases and
oxidoreductases. Low levels of antioxidants or inhibition of the
antioxidant enzymes causes oxidative stress and may damage or kill cells
(Manna et al., 2006). Many investigations suggest that antioxidant-rich
foods as well as some medicinal plants and their derivatives can reduce
damages to cells and biochemical from free radicals. This may slow
down, prevent, or even reverse certain diseases that result from cellular
damage (Shetty, 1997). In this regard, dietary phenolic antioxidants have
been shown to play important roles in delaying the development of
chronic diseases such as cardiovascular diseases, cancer, inflammatory
bowel syndrome and Alzheimer’s disease (Akyon, 2002). Phenolic
antioxidants are products of secondary metabolism in plants and are good
sources of natural antioxidants in human diets (Botsoglou et al., 2002).
Aromatic containing plant such as herbs and spices are rich in their
phenolic content, and have been widely used to extend the shelf life of
foods (Adam et al., 1998), and in traditional medicine as treatment for
many diseases (Shetty, 1997). Knowledge on the protective mechanisms
against toxin- and druginduced organ toxicities leads scientists to look for
biologically active relevant compound from herbal plants, which can
possess intrinsic antioxidant activity and protect those organs from
unwanted oxidative stress. The widespread use of traditional herbs and
medicinal plants has been traced to the occurrence of natural products
with medicinal properties. The roles of herbs in disease prevention and
cure have been attributed, in part, to antioxidant properties of their
constituents; liposoluble and water soluble vitamins, and a wide range of
amphipathic molecules (Morel et al., 1994; Rice-Evans et al., 1997). One

reason for the continued interest in examining the antioxidant effects of
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medicinal plants is the desire to find natural antioxidants that have a

minimal impact on the characteristics of food (Brown et al., 2006).

1.4.1. Antioxidant Activity of Saussurea lappa

several sesquiterpenes, such as costunolide and dehydrocostus lactone
isolated from the methanolic extract of saussurea lappa were found to
show a potent inhibitory effect on nitrite (NO2-) accumulation in LPS
(lipopolysaccharide)-activated mouse macrophages (IC50=3.5 mg/ml).
there have been many pharmacological studies on the activities of
extracts or principal constituents, costunolide and dehydrocostus lactone
from the root of S.lappa such as the anti-ulcer, anti-carcinogenesis in rats,
the vasorelaxant effect and the inhibitory effects on killing activity of
cytotoxic T lymphocyte. In addition, previous studies of this species and
other herbal medicines demonstrated that sesquiterpene lactones
including costunolide and dehydrocostus lactone inhibited nuclear factor
—KB activation there by preventing INOS (inducible nitric oxide
synthase) and TNF- o (tumour necrosis factor — a) expression. Matsuda
and other from Japan studied the methanolic extract of the roots and
found that it inhibits nitric oxide (NO) production in lipopolysaccharide —
activated mouse peritoneal macrophage.

Among the constituents from the methanolic extract, two sesquiterpene
lactones (costunolide and dehydrocostus lactone) and two amino acid
sesquiterpene conjucates (saussureamines A and B) potently inhibited
LPS-induced NO production (IC50=1.2-2.8mm).

Saussureamines A and B in addition to costunolide and dehydrocostus
lactone did not inhibited iINOS Enzyme activity, but they inhibited both

induction of inducible NO synthase and activation of nuclear factor —-KB
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In accordance with induction of heat shock protein 72 (Matsuda et al.,
2003).

1.4.2. Antioxidant Activity of Cyperus esculentus

It’s important to have a diet rich in antioxidants for protection from
oxidative damage over time, and tiger nuts are a great source of
antioxidants, Cyperus esculentus oil is also known as the new health care
oil. it’s contained oleic acid, linoleic acid and palmitic acid. In vitro
results showed that the total antioxidant activity and the scavenging
capacity of hydroxyl radicals and diphenyl picryl hydrazyl radicals
increased with increasing concentration of the plant oil (Chen et al.,
2008).

Because it contains some natural antioxidants, C.esculentus oil shows
very good resistance to oxidation. Cyperus oil also contains phytosterol,
vitamin E and -carotene Such substances, together with the unsaturated
fatty acids of the plant oil, are responsible for the overall antioxidant
activity of C. esculentus oil. A scavenging capacity of Cyperus oil was
equal to the clearance capacity of a similar concentration of vitamin C
(Ozcan et al., 2010).

Certain preparation styles change the antioxidant properties of the plant,
although they’re all be beneficial to us. For example, when
preparing horchata (tiger nut milk), using germinated tiger nuts helps
retain higher antioxidant content than using fresh tiger nuts because the
extract of germinated tigernut has a significantly higher phenolic content
than the drinks prepared with with fresh tigernut extract.

Phenolics have the ability to scavenge free radicals, which would
otherwise build up in the body due to an imbalance between the
antioxidant system of the body and the formation of reactive oxygen
species (Savikin et al., 2009).
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Chapter Two
Materials and Methods

2. Materials

2.1. Equipments and Instruments

The following laboratory equipments and instruments were employed in the
present study:

Table (2-1): The equipments and instruments used in this study

Equipment Company Origin
Compound light microscope Motic Japan
Disposable micropipette tips Jippo Japan

(Different sizes)
Disposable Petri -dishes Sterilin England
Disposable syringes CMP Turkey
Electric Balance Sartorius Germany
Electric blender Sartorius Germany
Filter papers Halzfeld Germany
Gas burner Grade England
Gauzes Halzfeld Germany

Glass flasks Terumo Japan

Glass slides and cover slips Sail Bran China
Hemocytometer Neubauer Germany
HPLC Apparatus Shimadzu Japan
Incubator Memmert Germany
Laminar flow hood Heraeus Germany
Lyophilizer Fisher U.K.
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Magnetic stirrer Gallenkamp England
Microcenteifuge Beckman England
Micropipette(Different sizes) Gilson France
Oven Osaw India
PH_meter Metter —Tolledo U.K.
Refrigerator Avriston Japan
Rotary evaporator Buchi Switzerland
Shaking water bath Gallenkamp England
Water distiller GLF Germany

2.2. Chemicals and Reagents

The chemicals and reagents used in this study are the following classified
according to the manufactured company.

Table (2-2): The chemicals and reagents used in the present study

Chemical Material Company Origin
Acetic anhydride BDH England
Chloroform BDH England
Eosins stain BDH England
Ethanol BDH England
Formalin Analar England

Ferric chloride (FeCl2) Fluka Switzerland
Haematoxylin stain BDH England
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Hydrochloric acid (HCI) BDH England

Methanol absolute BDH England
mercuric chloride (HgClI2) Fluka Switzerland
Potassium iodide(KI) Fluka Switzerland

Potassium hydroxide(KOH) BDH England

Proviron Bayer Germany

Sulphric acid Analar England

2.3. Kit

The following kit was used in this study:
Table (2-3): Testosterone Kit

Kit Company Origin

Testosterone Enzyme ICN USA
Immunoassay test kit

2.4. Solutions Preparation.

2.4.1. Phosphate Buffer Saline (PBS)

One tablet of PBS was dissolved in 200 ml of distilled water sterilized by

autoclave then used.

2.4.2. Ferric Chloride Solution (1%0)
The solution was prepared by dissolving 1g of ferric chloride in 100 ml of
distilled water (Stahl, 1969).
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2.4.3. Potassium Hydroxide Solution

Prepared by dissolving (50g) of potassium hydroxide in (100ml) of distilled
water (Jaffer et al., 1983).

2.4.4. Haematoxylin Stain
The stain solution was ready supplied by the Laboratories of Baghdad
University\college of medicine. It was used to stain the histological sections of

mice.

2.4.5. Eosin Stain
The stain solution was ready supplied by the Laboratories of Baghdad
University\college of medicine. It was used to stain the histological sections of

mice.

2.4.6. Mayer’s Reagent

Two solutions were prepared; the first one was prepared by dissolving 1.58
grams of mercuric chloride (HgCI2) in 60 ml of distilled water, while the
second solution was prepared by dissolving 5 grams of potassium iodide (KI) in
10 ml of distilled water. Both solutions were mixed and the volume was made —
up to 100 ml with distilled water (Smolensk et al., 1972).

2.4.7. Mesterolone (Proviron) dose preparation

A daily therapeutic dose of 25 mg of oral proviron tablet was used in this
study. However, we calculated the human dose based on the physiological
calculation for a 70kg man, such that Proviron tablet was dissolved in distilled
water to prepare a dose of 0.36 mg/kg administered to the animal (Shittu, 2009).

2.5. Methods

The Main steps of the research plan was summarized in figure (2_1).
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2.5.1. Plants Collection

S. lappa and C.esculentus were obtained from a local markets (Herbs shope)
in Baghdad and identified by prof. Dr. Khulood Al-sammarrai.

2.5.2. Plants Extraction

The dried roots of the S. lappa was powdered using a blender for 10 minutes,
and then extracted with methanol (90%), 50 grams of the processed plant were
extracted in 250 ml of the solvent and left in shaking water bath (40°C) for
24hrs. Extract was then filtered with gauze and then with filter paper. The
obtained extract was then evaporated at (55°C) using a rotary evaporator, and
the resultant crude extract was dried using lyophilizer. Dried extract was
collected, weighed and stored in frozen at (-20°C) until used to prepare the
required doses and concentrations. The dried tubers of C.esculentus were
extracted by the same procedure (Arokiyaraj et al., 2007). The weight of residue
of S.lappa root extracts was 4.9g which represents 9.8% of the original roots
sample weight and the appearance of the residue was light brown in color. The
weight of residue of C.esculentus tuber extracts was 5.5g which represents 11%
of the original tubers sample weight and the appearance of the residue was

yellow in color.
2.5.3. Measurement of the Extract Acidity

An aliquot of 10g of S.lappa root powder was mixed with 50 ml of absolute
methanol for 10 minutes using a magnetic stirrer. The suspension was filtered
and the acidity of the filtrate was measured using a pH meter and An aliquot of
10g of C.esculentus powder was mixed with 50 ml of absolute methanol for 10
minutes using a magnetic stirrer. The suspension was filtered and the acidity of

the filtrate was measured using a pH meter (Shihata, 1951).
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2.6. Detection of Some Active Compounds in Plants Extracts
2 .6.1. Chemical Detection of Plants Extracts

1. Detection of Terpenes and Steroid

An aliquot of 1 ml of methanol extract was mixed with few drops of
chloroform, then a drop of acetic anhydride and drop of concentrated sulphuric
acid were added, brown precipitate appeared which representing the presence of
terpenes, the appearance of dark blue color after few minutes would represent
the presence of steroids (Al-Abid, 1985).

2. Detection of Flavonoids

The detecting solution was prepared by mixing 10 ml of ethanol (50%) with
10 ml of potassium hydroxide (50%), and then 5 ml of this solution was added
to 5 ml of the plant extract. The appearance of yellow color was an indicator of

the presence of flavonoids (Jaffer et al., 1983).

3. Detection of Resins
An aliquot of 10 ml of distilled water acidified with 4% hydrochloric acid
were added to 5 ml of the plant extract, the appearance of turbidity indicated the

presence of resins (Shihata, 1951).

4. Detection of Tannins
An aliquot of (25ml) of methanolic extract was mixed with ferric chloride
solution (FeCl2) (1%; wi/v), the appearance of greenish-blue color was an

evidence for the presence of tannins (Harbone, 1984).

5. Detection of Alkaloids
An aliquot of 10 ml of the plant extract was acidified by adding HCL, test it

by Mayer’s reagent and appearance of white precipitate indicates the

presence of alkaloids (Trease and Evans,1987).
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6. Detection of Saponins

This method was done according to the method described by (Stahle, 1969).

Saponins were detected by two methods:

A. A solution of plant powder was shaken vigorously in a test tube. The

formation of foam standing for a time indicates a positive result.

B. An aliquot of 5 ml of the plant extract was added to 1-3 ml of 3% ferric
chloride solution, a white precipitate was developed indicating the presence of

saponins.

2.6.2. Detection of Flavonoids Compound by HPLC
At December in Ministry of Science and Technology, HPLC application for

flavonoids standards rutin, quercetin ,Myricetin , Luteolin and for kaempferol of
the S.lappa roots extract which was used for qualitative detection of the
flavonoids. The condition for detection of qurciten, rutin, kaempferol, Myricetin

and Luteolin as follow:

Mobile phase: were 0.1% phosphoric acid: acetonitrile (20:80, V/V).
Column: C_18 (25cm).

Flow rate: 1.5ml/min.

Injected volume: 20ul.

Temperature: 25°C

Wave length: 285nm.

Instrument: refractive index detector RF Shimadzu.

The same procedure were used for the detection of flavonoids compound of the

C.esculantus tubers extract.
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2.7. Laboratory Animals

Albino male mice were the laboratory animals that were employed in
carrying out the experiments of the study. They were supplied by the Drug
Control Center (Ministry of Health), and their age at the start of the experiment
was 8-10 weeks, and their weight was 21-44 grams. They were divided into
groups; each group was kept in a separate plastic cage. The cages were put in a
room with optimal temperature (25 °C). The animals were given water and fed

throughout the experimental work.

2.8. Experimental Design

The experiment was designed to assess fertility, histopathological effects of
three doses (200, 400 and 600 mg/kg) of S.lappa extract (methanol extract) and
three doses (200, 400 and 600 mg/kg) of C.esculentus extract (methanolic
extract), as well as, proviron (positive controls) and water (negative controls)
Therefore, the animals were divided into eight groups (each group contains 5
mice). Just before treatment, the extracts were dissolved in distilled water to
facilitate oral administration to the mice. Then the mice were sacrificed after 3

weeks and showed the results.

Groupl (negative control): mice were treated with water.

Group?2 (positive control): mice were treated with 0.36 mg/kg

Mesterolone (Proviron).

Group3: mice were treated with 8.3 mg/ ml of S.lappa extract (200mg/kg).
Group4: mice were treated with 12 mg/ ml of S.lappa extract (400mg/Kkg).
Group5: mice were treated with 13.56 mg/ ml of S.lappa extract (600mg/kg).

Group6: mice were treated with 7 mg/ ml of C.esculents extract (200mg/kg).
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Group7: mice were treated with 14.8 mg/ ml of C.esculents extract
(400mg/kg).

Group8: mice were treated with 234 mg/ ml of C.esculents extract
(600mg/Kkg).

2.9.  Collection of Blood Samples and Determination of
Testosterone levels

At the end of the experiment, blood was drawn from the heart directly by
stab the heart (using syringe) to get the largest amount of blood and collected
into micro centrifuge tubes. Blood samples were centrifuged at 3000 rpm
forl5min to get serum, then the serum had frozen (-20°C) in refrigerator until
the testosterone assay. The testosterone concentration was determined using the

Testosterone Enzyme Immunoassay Kit.

2.10. Semen Preparation

Soon after killing mice and dissection, the epididymes and testes were
removed for study the sperm concentration, morphological and viability.

2.10.1. Sperm viability and morphology

The epididymes minced with small scissors in Petri dish containing
phosphate buffer saline (PBS) 1ml. A drop of semen suspension was mixed
with a drop of eosin stain (1%) a thin smear of semen -eosin was put on the
slide and then mixed by others slide which used to make a thin smear in a third
slide and the third slide left to dry at room temperature, the slides were
examined under light microscope at (40x). The dead sperms stain pink color
while the live one is bright without color. Also the morphology of abnormal
sperm was determined by this stain. The sperm viability was estimated

according to the following equation (Hafez, 1987).
Percentage of dead sperm % = (NO. of dead sperm /total NO. of
sperm) X 100
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The percentage of sperm abnormality was estimated according to the
following equation (Dale and Edler, 1997).

Abnormality % = (No. of abnormal sperms/ total NO. Of sperm) X
100

2.10.2. Sperm Concentration

Sperm concentration was calculated according to the following steps:

I. The sperm suspension prepared was pulled by RBC pipette till "0.5"
mark, and then diluted with the diluting solution till "101" mark, so the
dilution rate is 1:200.

ii.  The content of the pipette was mixed; the coverslip was placed over the
counting chamber of hemocytometer.

1i. A small amount of the diluting solution containing sperms was placed at
the edge of the coverslip and drawn by the capillary action under the
coverslip.

iv.  The slide was placed under the microscope and the number of sperms

was counted in five large squares.

The number of sperm / ml was calculated using the following formula
(Salisbury and VanDemark,1961).

No.= nxDx400x1000 /Nx1/10

n: number of sperms in the five squares
D: inversion of the dilution rate (200).
400: inversion of the small square size.

N: number of small squares in the hemocytometer (80).
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1/10: depth of the hemocytometer.

2.11. Histopathological Study

Mice were sacrificed by cervical dislocation, then dissected to obtain the liver,
kidney and testes which were washed with D.W., before fixed in 10% formalin
for 48 hours, and the procedure of Bancroft and Stevens (1982) was followed to
prepare sections for histopathological examinations. The procedure is outlined
at the following:

Washing: Samples were placed in 70% ethanol overnight.

Dehydration: They were dehydrated with ascending concentrations (70, 80, 90

and 99%) of ethanol. With two hours for each concentration.
Clearing: Samples were placed in xylene for two hours.

Infiltration: The samples were first placed in paraffin- xylene (1:1) for 30 min
at 57-58 °C, and then in paraffin alone for 2 hrs at 60-70°C inside the oven.
Embedding: The samples were embedded in pure paraffin wax (melting
temperature 60-70 °C) and left to be solidified at room temperature.

Sectioning: The paraffin block was sectioned by a rotary microtome at a
thickness of 5 microns, and then the sections were transferred to a slide covered
with Mayer's albumin. The sections of tissues were placed in a water bath (35-
40°C) for a few seconds.

Staining: The slides were first placed in xylene for 15-20 min, then it was put
in descending concentrations (100, 90, 80 and 70%) of ethanol (2 min for each
concentration) and finally put in tap water. After that, the slides were stained
with haematoxylin for 5-15 min and then washed with tap water for 5 min.
Then, the slide was placed in acidic alcohol for a few seconds and washed with
distilled water. After washing, the slides were placed in eosin stain for 10-15

seconds, and then in ascending concentrations (70, 80, 90 and 99%) of ethanol
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(two minutes for each concentration). Finally, the slides were cleared with
xylene for 10 min.

Mounting: The slides were mounted with Canada balsam and covered with a
cover slip. Then, each slide was examined microscopically to inspect the

histopathological changes.

2.12. Statistical Analysis
The Statistical Analysis System- SAS (2012) program was used to effect

of difference factors in study parameters. Least significant difference —LSD test

(ANOVA) was used to significant compare between means in this study.
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Chapter Three
Results and Discussion
3.1 Plants Extracts

3.1.1 Methanolic Extract of S. lappa

Fifty grams of costus powdered roots was used for the preparation of the
extract, the pH value of the methanolic extract was 7.11. The weight of the
residue obtained after lyophilized was 4.9g, which represents 9.8% of the
original roots sample weight. The appearance of the extract was light brown in

color.
3.1.2 Methanolic Extract of C.esculentus

Fifty grams of C.esculentus powdered tubers was used for the preparation of
the extract, the pH value of the methanolic extract was 7. The weight of the
residue obtained after lyophilized was 5.5g, which represents 11% of the
original roots sample weight. The appearance of the extract was light yellow in

color.
3.1.3 Chemical Detection of S. lappa Active Compound

In this study the active constituent of methanolic extract of S.lappa were
determined using different specific reagents. The results indicated the presence
of different active compound which are (flavonoids, alkaloids, steroids, tannins,
saponins, terpenes and resin) (Table 3-1). This result was in accordance with
previous studies on the same plant indicated the presence of (flavonoids,

steroids, terpenes and alkaloids) (Yua et al., 2007).

Another study indicated that S. laapa roots contained (tannins, saponins and
resin) (Bose et al., 1961; Uma Chandur et al., 2011).
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Table (3-1): Chemical detection of some active compounds in S.lappa
methanolic extract.

Secondary Reagent Indication Result of
Metabolites detection
Alkaloids Mayer's reagent White ppt. +
flavonoids Ethanol with KOH | Yellow color +
Tannins Ferric chloride Greenish-blue +
color
Resins Hydrochloric acid Turbidity -
Terpenes and Chloroform, acetic Brown ppt. +
Steroids anhydride and Blue color +
sulphuric acid
Saponins Extract shaking Foam +
Ferric chloride White ppt +
solution

Note: + indicate the presence of the active compound

3.1.4 Chemical Detection of C. esculentus Active Compound

The active constituent of methanolic extract of C. esculentus were determined
using different specific reagents. The results indicated the presence of different
active compound which are (flavonoids, alkaloids, steroids, tannins, saponins,

terpenes and resin) (Table 3-2).

Previous pharmacological and chemical studies indicated the presence of
several active compounds, including (alkaloids, flavonoids, steroids, tannins,

resins and saponins) (Chukwuma et al., 2010; Jing et al., 2016).

Another study indicated that C. esculentus contained terpenes (Klein et al.,
2014).
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Table (3-2): Chemical detection of some active compounds in C.esculentus
methanolic extract.

Secondary Reagent Indication Result of
Metabolites detection
Alkaloids Mayer's reagent White ppt. +
flavonoids Ethanol with KOH | Yellow color +
Tannins Ferric chloride Greenish-blue +
color
Resins Hydrochloric acid Turbidity -
Terpenes and Chloroform, acetic Brown ppt. +
Steroids anhydride and Blue color +
sulphuric acid
Saponins Extract shaking Foam +
Ferric chloride White ppt +
solution

Note: + indicates the presence of the active compound.

3.1.5 HPLC Analysis for S. lappa

Detection of flavonoids in S. lappa methanolic extract obtained from dried
roots by HPL.C analysis indicated the presence of:

A

B.

Myricetin, with retention time (1.885) minutes, figure (3-1) in
comparison with myricetin standard (1.793) figure (3-2).

Quercetin, with retention time (3.175) minutes, figure (3-1) in
comparison with quercetin standard (3.122) figure (3-2).

Kaempferol, with retention time (4.157) minutes, figure (3-1) in
comparison with kaempferol standard (4.022) figure (3-2).

. Rutin, with retention time (5.037) minutes, figure (3-1) in comparison

with rutin standard (4.977) figure (3-2).
Luteolin, with retention time (5.923) minutes, figure (3-1) in comparison
with luteolin standard (5.875) figure (3-2).
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Figure (3-1): HPLC analysis of the S.lappa dried roots methanolic
extract.
A: myricetin
luteolin

B: quercetin  C: kaempferol  D:rutin E:

Figure (3-2): HPLC analysis for flavonoid standard.
A: myricetin  B: quercetin  C: kaempferol D:rutin E:
luteolin
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3.1.6 HPLC Analysis of C. esculentus

Detection of flavonoids in C.esculentus methanolic extract obtained from

dried tubers by HPLC analysis indicated the presence of:

A. Myricetin, with retention time (1.892) minutes, figure (3-3) in
comparison with myricetin standard (1.793) figure (3-2).

B. Quercetin, with retention time (3.233) minutes, figure (3-3) in
comparison with quercetin standard (3.122) figure (3-2).

C. Kaempferol, with retention time (4.163) minutes, figure (3-3) in
comparison with kaempferol standard (4.022) figure (3-2).

D. Rutin, with retention time (5.05) minutes, figure (3-3) in comparison with
rutin standard (4.977) figure (3-2).

E. Luteolin, with retention time (5.988) minutes, figure (3-3) in comparison
with luteolin standard (5.875) figure (3-2).

(E)

Figure (3-3): HPLC analysis of the C. esculentus dried tubers methanolic
extract.
A: myricetin B: quercetin  C: kaempferol  D:rutin E:
luteolin
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3.2 Testosterone assay

Testosterone serum concentration after 3 weeks of treatment

Result in table (3-3) indicated a significant increase (p<0.01) in serum
testosterone concentration after 3 weeks in mice treated with S. lappa extract
compared with negative and positive controls-treated mice. serum testosterone
in S. lappa treated mice with concentrations 200 and 400 mg/kg were elevated
to (1.244+ 0.09 and 0.964+0.05 ng/ml) while in the negative control, water
treated mice was (0.878+0.006 ng/ml) and in positive control group,
mesterolone drug treated mice was (0.906+0.005 ng/ml). The levels of
testosterone in all treated groups were measured (figure 3-4). Testosterone
concentration were elevated in doses (200 and 400) mg/kg compared with the
dose (600) mg/kg. So, there is a significant increase (p<0.01) in serum
testosterone concentration as compared with the dose 600 mg/kg.

Table (3.3): Effect of S. lappa methanolic extract (200,400 and 600 mg/kg)
for 3 weeks treatment with S. lappa on serum testosterone concentration in

mice (mean £ SD)

Mice groups Mean + SD of Testosterone
concentration (ng/ml)
200 (mg/kg) 1.244 +0.09 a
400 (mg/kg) 0.964 £0.05b
600(mg/kg) 0.814+£0.01c
Negative Control (water) 0.878 £ 0.006 bc
Positive Control (mesterolone) 0.906 £ 0.005 bc
LSD value 0.1235 **
P-value 0.0001
** (P<0.01).
Means having with the different letters in same column differed significantly.
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Figure (3_4): Level of testosteron in different group of mice
treated with Saussaria Lappa extract

Results in table (3-4) indicated a significant increase (p<0.01) in serum
testosterone concentration after 3 weeks in mice treated with C. esculantus
extract compared with negative and positive controls-treated mice. serum
testosterone in C. esculantus treated mice with concentrations 200, 400 and 600
mg/kg were elevated to (2.302+ 0.008, 1.964+ 0.046 and 1.022+ 0.011 ng/ml)
while in the negative control, water treated mice was (0.878+0.006 ng/ml) and
in positive control group, mesterolone drug treated mice was (0.906+0.005
ng/ml). The levels of testosterone in all treated groups were measured (figure 3-
5). Testosterone concentration were elevated in doses (200 and 400) mg/kg
compared with the dose (600) mg/kg. So, there is a significant increase (p<0.01)
in serum testosterone concentration as compared with the dose 600 mg/kg.
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Table (3-4): Effect of C. esculentus methanolic extract (200,400 and 600
mg/kg) for 3 weeks treatment with C. esculentus on serum testosterone
concentration in mice (mean = SD)

Mice groups Mean + SD of Testosterone concentration
(ng/ml)
200 (mg/kg) 2.302 +0.008 a
400 (mg/kg) 1.964 + 0.046 b
600(mg/kg) 1.022 +0.011 ¢
Negative Control (water) 0.878 £ 0.006 d
Positive Control (mesterolone) 0.906 +0.005 d
LSD value 0.0646 **
P-value 0.0001
** (P<0.01).
Means having with the different letters in same column differed significantly.
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Figure(3_5): Level of testosteron in different group of
mice treated with Cyperus Esculantus extract

SN

Conc: 400 Conc: 600 Control- Control+
The group (Conc. : mg/kg)

Both plants contained flavonoids compounds such as qureceine and rutin.

Qurecetine could increase

serum testosterone levels in male and found to
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improve the action of sex hormone (LH). This hormone stimulates male
testicles to produce greater levels of testosterone, which in turn helps increased
sexual drive (Maz, 2004). Androgenic effect is attributable to testosterone levels
in blood; S. lappa and C. esculentus extracts have a role in testosterone
secretion confer best availability of hormone to gonads. The testes, epididymis
and other reproductive organs are structurally and physiologically dependent
upon the testosterone (Amini, 2005).

3.3 Sperms concentration

The results of sperms concentration in table (3-5) and figure (3-6) showing a
significant increase (p<0.01) in sperms concentration after treatment with the S.
lappa extract at doses 200 and 400 mg/kg (16.20+0.37 and 15.40+0.51

sperm/ml) when compared with negative control, water (10.00+ 0.71

sperm/ml), positive control, mesterolone drug (14.20+ 0.58 sperm/ml) and also
when compared with another group treated with S. lappa extract at dose 600
mg/kg (8.40+ 0.51 sperm/ml). and the results of sperms concentration in table
(3-6) and figure (3-7) showing a significant increase (p>0.01) in sperms
concentration after treatment with the C. esculentus extract at doses 200, 400
and 600 mg/kg (20.40+0.51, 19.00+ 0.54 and 17.60+ 0.51 sperm/ml) when
compared with negative control, water (10.00+ 0.71 sperm/ml), positive control,
mesterolone drug (14.20+ 0.58 sperm/ml).

The S.lappa and C. esculantus extracts contained many active compounds
especially flavonoids that contributed in an increasing sperms concentration.
The mechanism for increased sperms concentration may be due to the presence
of quercetin. It was known that quercetin can increase the numbers of
spermatogonial cells by reduceing the oxidative damage in the testes (Mi and
Zhang, 2005). Other study found that quercetin increases the testosterone level
so that quercetin led to boost sperm quality and fertility (Taepongsorat, 2008).
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Table (3_5): Effect of S.lappa methanolic extract (200,400 and 600 mg/kg)

for 3 weeks treatment with S. lappa on sperms concentration in mice (mean
+ SD)

Mice groups Mean = SD
Sperm count (x 10°)
200 (mg/kg) 16.20 +0.37 a
400 (mg/kQg) 15.40 £ 0.51 ab
600(mg/kg) 840x051c
Negative Control (water) 10.00+0.71c
Positive Control (mesterolone) 14.20+0.58 b
LSD value 1.615 **
P-value 0.0001
** (P<0.01).
Means having with the different letters in same column differed significantly.

18 7 162

Sperm count (x 10"¢)
o N H )} o)

Conc: 200 Conc: 400 Conc: 600 Control - Control +
The group (Conc. : mg/kg)
Figure(3_6): Sperm count in male mice treated with

methanolic extract of S. lappa for 3weeks
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Table (3_6): Effect of C. esculentus methanolic extract (200,400 and 600

mg/kg) for 3 weeks treatment with C esculentus on sperms concentration in
mice (mean £ SD)

Mice groups Mean = SD
Sperm count (x 10°)
200 (mg/kg) 2040+ 051 a
400 (mg/kg) 19.00 £0.54 ab
600(mg/kg) 1760+ 051 b
Negative Control (water) 10.00£0.71d
Positive Control (mesterolone) 1420+ 0.58 ¢
LSD value 1.699 **
P-value 0.0001
** (P<0.01).
Means having with the different letters in same column differed significantly.
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Figure(3_7): Sperm count in male mice treated with methanolic
extract of Cyperus Esculantus for 3weeks
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3.4 Morphologically Abnormal Sperms

Morphological study of sperms is an important aspect in the assessment of
sperm functions (Katz et al.,1982). Results in table (3-7) and Figure (3-8)
revealed a significant decrease ( p < 0.01) in percentage of morphologically
abnormal sperms after treatment with S. lappa extract at doses 200 and 400
mg/kg (13.20+ 0.80 and 13.80+ 1.02 ) when compared with negative control
(water treatment) (20.40 = 0.51) and positive control (mesetorlone drug) (17.60
+ 0.67) and also when compared with other group treated with S. lappa extract
at dose 600mg/kg (33.00 £ 1.22), morphological abnormalities of sperms were
observed in figure (3-9), Results in table (3-8) and Figure (3-10) revealed a
significant decrease (p < 0.01) in percentage of morphologically abnormal
sperms after treatment with C. esculentus extract at doses 200, 400 and 600
mg/kg (11.00 + 0.71, 12.60 + 0.40 and 13.60 + 0.08) when compared with
negative control (water treatment) (20.40 + 0.51) and positive control
(mesetorlone drug) (17.60 £ 0.67).

Table (3-7): Effect of S.lappa methanolic extract (200,400 and 600 mg/kg)
for 3 weeks treatment with S. lappa on percentage of morphologically
abnormal sperms in mice (mean £ SD)

Mice groups Mean = SD
Abnormal sperm (%)
200 (mg/kg) 13.20+0.80d
400 (mg/kg) 13.80+1.02d
600(mg/kg) 33.00x1.22a
Negative Control (water) 20.40+0.51b
Positive Control (mesterolone) 17.60 +£0.67 c
LSD value 2.605 **
P-value 0.0001
** (P<0.01).

Means having with the different letters in same column differed significantly.
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Figure (3-8): Morphologically abnormal sperms in male mice treated
with methanolic extract of Saussaria Lappa for 3weeks
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Figure (3_9): Effect of S. lappa extract at dose 600 mg/kg on sperm
morphology in mice.
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Table (3_8): Effect of C. esculentus methanolic extract (200,400 and 600
mg/kg) for 3 weeks treatment with C. esculentus on percentage of
morphologically abnormal sperms in mice (mean + SD)

Mice groups Mean = SD
Abnormal sperm (%)
200 (mg/kg) 11.00£0.71d
400 (mg/kg) 12.60 £ 0.40 dc
600(mg/kg) 13.60 £0.08 c
Negative Control (water) 20.40£0.51 a
Positive Control (mesterolone) 17.60+£0.67 b
LSD value 2.102 **
P-value 0.0001
** (P<0.01).

Means having with the different letters in same column differed significantly.
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Figure (3_10) : Morphologically abnormal sperms in male mice
treated with methanolic extract of Cyperus Esculantus for 3weeks

The results in table (3-7) and figure (3_8) showed that after 3 weeks treatment
with S. lappa extract at dose (600 mg/kg). The plant extract affects on
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morphological abnormalities of sperms on the basis of a dose-dependent. The
activity of plant extract can be referred to many active compound including
flavonoids and also other compounds that act as antioxidant (Yua et al., 2007).
These compounds protected the plasma membrane of the sperm against the
influence of oxidative stress. Depending on our results, the dose 600mg/kg of S.
lappa extract caused a significant increase (p < 0.01) in the percentage of
morphologically abnormal sperm in comparison with the doses 200 and
400mg/kg. Which means that low doses were less effective on sperm
morphology than high doses; this could be explained that high dose (600 mg/kg)
was toxic and caused reduction in testosterone levels. Results in table (3-8) and
Figure (3-10) revealed a significant decrease (p < 0.01) in percentage of
morphologically abnormal sperms after 3 weeks treatment with C. esculentus
extract at doses 200, 400 and 600 mg/kg when compared with negative control
(water treatment) and positive control (mesetorlone drug). The activity of plant
extract can be referred to the presence of flavonoids and oleic acid, linoleic acid
and palmitic acid that act as antioxidant (Chukwuma et al., 2010; Jing etal.,
2016). These compounds protected the plasma membrane of the sperm against

the influence of oxidative stress.

3.5 Sperms viability

Results in table (3-9) and figure (3-11) clarified a significant decrease
(p<0.01) in percentage of dead sperms after treatment with S. lappa extract at
doses (200 and 400) mg/kg, with a percentage of dead sperms are (13.00 + 0.71
and 13.20 + 0.58) respectively when compared with negative control (water
treatment) (35.00 + 0.71) and positive control (mesterolone drug) (18.40 + 0.51)
while the group treated with dose (600) mg/kg a significant increase (p<0.01) in
percentage of dead sperms was observed when compared with other groups
treated with (200 and 400 ) mg/kg. In table (3-10) and figure (3-12) there is a

significant decrease (p>0.01) in percentage of dead sperms after treatment with
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C. esculentus extract at doses (200, 400 and 600) mg/kg, with a percentage of
dead sperms (12.40 + 0.51, 13.00 + 0.71 and 13.40 + 0.67) respectively when
compared with negative control (water treatment) (35.00 + 0.71) and positive
control (mesterolone drug) (18.40 + 0.51).

Table (3_9): Effect of S.lappa methanolic extract (200,400 and 600 mg/kg)
for 3 weeks treatment with S. lappa on percentage of sperms viability in
mice (mean £ SD)

Mice groups Mean = SD
Dead sperms (%o)
200 (mg/kg) 13.00+0.71d
400 (mg/kg) 13.20£0.58d
600(mg/kg) 40.00+£0.71a
Negative Control (water) 35.00£0.71b
Positive Control (mesterolone) 18.40+051¢c
LSD value 1.912 **
P-value 0.0001
** (P<0.01).

Means having with the different letters in same column differed significantly.

57




Chapter Three Results and Discussion

40

35 -
30

V
25 8

=
'S

Dead sperms (%)

Conc: 200 Conc:400 Conc:600 Control- Control +
The group (Conc. : mg/kg)

Figure(3_11): Sperm viability in male mice treated with
methanolic extract of Saussaria Lappa for 3 weeks

Table (3_10): Effect of C. esculentus methanolic extract (200,400 and 600
mg/kg) for 3 weeks treatment with C. esculentus on percentage of sperms
viability in mice (mean = SD)

Mice groups Mean £ SD
Dead sperms (%o)
200 (mg/kg) 1240+£0.51¢c
400 (mg/kg) 13.00+0.71c
600(mg/kg) 13.40£0.67 c
Negative Control (water) 35.00+£0.71a
Positive Control (mesterolone) 18.40+0.51b
LSD value 1.856 **
P-value 0.0001
** (P<0.01).

Means having with the different letters in same column differed significantly.
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Figure(3_12): Sperm viability in male mice treated with methanolic
extract of Cyperus Esculantus for 3 weeks

The low doses of S. lappa were more effective on sperms viability than high
doses; this could be explained that high dose (600 mg/kg) may be toxic. While
in the case of C. esculentus methanolic extract the results showed significant
decrease (p>0.01) in percentage of dead sperms after treatment with C.
esculentus extract at doses (200, 400 and 600) mg/kg, when compared with
negative control (water treatment) and positive control (mesterolone drug).
Flavonoids, like Rutin has shown a significant stimulating effect on sperm
parameters like sperm count, sperm morphology and sperm viability, these
results were in agreement with other studies on flavonoids effect on male
reproductive system, flavonoids including (quercetin) showed positive effect on
the function of prostate (Shuk-mei ho, 1993). In this study, it has found that oral
administration of C. esculentus extract significantly enhanced certain sperm
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function parameters such as sperm concentration, sperms viability and percent
of abnormal sperms. C. esculentus locally known as Hhabb el aziz which used

to treat male infertility and increase sperm count (Bedevian, 1994).

3.6 Histopathological Evaluation of Liver, Kidney and Testes

Different histopathological changes were observed in liver, kidney and testes
of groups of mice. For the ease of presentation, under each picture, the

histopathological profile is given.

e Liver section of mice treated with water as negative control showing
normal looking appearance of hepatocyte cells around central vein figure
(3-13).

¢ Kidney section of mice treated with water as negative control showing
normal histological changes which consist of glomerulus, proximal
convoluted tubules and distal convoluted tubules figure (3-14).

e Testis section of mice treated with water as negative control showing
seminiferous tubules with normal maturation of spermatogonia and the

presence of spermatid and sperms inside the lumen figure (3-15).
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Figure (3-13): liver section of mice treated with (water) showing normal
appearance of hepatocyte cells (A) central vein (400X; H&E).

- ; '8

Figure (3-14): kidney section of mice treated with (water) showing
normal appearance (A) represent the glomerulus; (B) represent the
proximal convoluted tubule and (C) distal convoluted tubules (400X;
H&E).
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Figure (3-15): testis section of mice treated with (water) showing normal

maturation of spermatogonia cells(A) with the appearance of
spermatid(B) and sperm(C) and leydig cell (D) (400X; H&E).

e Liver section of mice treated with Proviron as positive control showing
normal looking appearance of hepatocyte cells around central vein; with
very mild dilatation of sinusoids figure (3-16).

e Kidney section of mice treated with Proviron as positive control showing
normal histological changes which consist of glomerulus, proximal
convoluted tubules and distal convoluted tubules with only congestion of
the blood vessels figure (3-17).

e Testis section of mice treated with Proviron as positive control showing
normal maturation of spermatogonia with the presence of spermatid and
sperms inside the lumen. The section also showing hyperplasia of leydig
cells figure (3-18).

62



Chapter Three Results and Discussion

Figure (3-16): liver section of mice treated with (proviron) showing
normal appearance of hepatocyte cells (A) central vein with mild
dilatation of sinusoids (B) (400X; H&E).

Figure (3-17): kidney section of mice treated with (proviron) showing
normal appearance (A) represent the glomerulus; (B) represent the
proximal convoluted tubule and (C) distal convoluted tubules (400X;
H&E).
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Figure (3-18): testis section of mice treated with (proviron) showing
normal maturation of spermatogonia cells(A) with the appearance of
spermatid(B) and sperm(C) The section also showing hyperplasia of
leydig (D) (400X; H&E).

e Liver section of mice treated with S. lappa extract at dose 200 mg/kg
showing normal appearance of hepatocyte cells around the central vein,
with congestion (3_19).

¢ Kidney section of mice treated with S. lappa extract at dose 200 mg/kg
showing normal appearance of renal tissue which consist of glomerulus,
distal convoluted tubules and proximal convoluted tubules figure (3-20).

e Testis section of mice treated S. lappa extract at dose 200 mg/kg showing

normal maturation of spermatogonia cells with presence of numerous

sperms inside the lumen figure (3-21).
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Figure (3-19): Liver section of mice treated with S. lappa extract at dose
200 mg/kg showing normal appearance of hepatocyte cells(A) around the
central vein(B) with congestion(C) (400X; H&E).

Figure (3-20): Kidney section of mice treated with S. lappa extract at
dose 200 mg/kg showing normal appearance of renal tissue which consist
of glomerulus(A) distal convoluted tubules(B) and proximal convoluted

tubules(C) (400X; H&E).
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Figure (3-21): Testis section of mice treated S. lappa extract at dose 200
mg/kg showing normal maturation of spermatogonia cells with presence
of numerous sperms(A) inside the lumen (400X; H&E).

e Liver section of mice treated with S. lappa extract at dose 400 mg/kg
showing irregular dilation of sinusoids with fragmentation of nuclear
chromatin of hepatocyte cells, with rare apoptotic cells figure (3-22)

¢ Kidney section of mice treated with S. lappa extract at dose 400 mg/kg
showing mild degenerative changes of renal epithelial cells with
congestion figure (3-23).

e Testis section of mice treated S. lappa extract at dose 400 mg/kg showing
normal maturation of spermatogonia cells with presence of numerous

sperms inside the lumen figure (3-24).

66



Chapter Three Results and Discussion

Figure (3-22): Liver section of mice treated with S. lappa extract at dose
400 mg/kg showing irregular dilation of sinusoids(A) with fragmentation
of nuclear chromatin of hepatocyte cells, with rare apoptotic cells (400X;
H&E).

Figure (3-23): Kidney section of mice treated with S. lappa extract at
dose 400 mg/kg showing mild degenerative changes of renal epithelial
cells which consist of glomerulus(A) distal convoluted tubules(B) and
proximal convoluted tubules(C) with congestion (400X; H&E).
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Figure (3-24): Testis section of mice treated with S. lappa extract at dose
400 mg/kg showing normal maturation of spermatogonia cells with
presence of numerous sperms(A) inside the lumen (400X; H&E).

e Liver section of mice treated with S. lappa extract at dose 600 mg/kg
showing sever congestion with irregular dilatation of sinusoids with
present of few inflammatory cells inside the sinusoids with dispersed
necrotic cells figure (3-25).

¢ Kidney section of mice treated with S. lappa extract at dose 600 mg/kg
showing rare epithelial cells of renal tubules with mild degenerative
changes figure (3-26)

e Testis section of mice treated S. lappa extract at dose 600 mg/kg showing
that some of seminiferous tubules showing immaturity of spermatogonia
cells and no sperm inside the lumen, while few seminiferous tubules
showing maturation of spermatogonia cells with sperms inside the lumen
figure (3-27).
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Figure (3-25): Liver section of mice treated with S. lappa extract at dose
600 mg/kg showing sever congestion(A) with irregular dilatation of
sinusoids with present of few inflammatory cells(B) inside the sinusoids
with dispersed necrotic cells(C) (400X; H&E).

Figure (3-26): Kidney section of mice treated with S. lappa extract at
dose 600 mg/kg showing rare epithelial cells of renal tubules with mild
degenerative changes(A) (400X; H&E).
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Figure (3-27): Testis section of mice treated S. lappa extract at dose 600
mg/kg showing that some of seminiferous tubules showing immaturity of
spermatogonia cells and no sperm(A) inside the lumen, while few
seminiferous tubules showing maturation of spermatogonia cells with
sperms inside the lumen(B) (100X; H&E).

e Liver section of mice treated with C. esculentus extract at dose 200

mg/kg showing excessive accumulation of glycoprotein granules with
very mild dilation of sinusoids figure (3-28).

e Kidney section of mice treated with C. esculentus extract at dose 200
mg/kg showing normal histological changes which consist of glomerulus,
proximal convoluted tubules and distal convoluted tubules figure (3-29).

e Testis section of mice treated with C. esculentus extract at dose 200
mg/kg with showing normal maturation of spermatogonia and the

presence of numerous sperms inside the lumen figure (3-30).
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Figure (3-28): Liver section of mice treated with C. esculentus extract at
dose 200 mg/kg showing excessive accumulation of glycoprotein
granules(A) with very mild dilation of sinusoids(B) (400X; H&E).

Figure (3-29): Kidney section of mice treated with C. esculentus extract
at dose 200 mg/kg showing normal histological changes which consist of
glomerulus(A) proximal convoluted tubules(B) and distal convoluted
tubules(C) (400X; H&E).
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Figure (3-30): Testis section of mice treated with C. esculentus extract at
dose 200 mg/kg with showing normal maturation of spermatogonia (A)
and the presence of numerous sperms(B) inside the lumen (400X; H&E).

e Liver section of mice treated with C. esculentus extract at dose 400
mg/kg look-like normal histological appearance of hepatocyte cells
arrange as a sheet around the central vein (3-31).

e Kidney section of mice treated with C. esculentus extract at dose 400
mg/kg look- like normal appearance of renal tissue which consist of
glomerulus, distal convoluted tubules and proximal convoluted tubules
(3-32).

e Testis section of mice treated with C. esculentus extract at dose 400
mg/kg showing normal maturation of spermatogonia cells with presence
of sperms inside the lumen, lyedig cell look- like normal present in

between seminiferous tubules figure (3-33).
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Figure (3-31): Liver section of mice treated with C. esculentus extract at
dose 400 mg/kg look-like normal histological appearance of hepatocyte
cells(A) arrange as a sheet around the central vein(B) (400X; H&E).

Figure (3-32): Kidney section of mice treated with C. esculentus extract
at dose 400 mg/kg look- like normal appearance of renal tissue which
consist of glomerulus(A) distal convoluted tubules(B) and proximal
convoluted tubules(C) (400X; H&E).
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Figure (3-33): Testis section of mice treated with C. esculentus extract at
dose 400 mg/kg showing normal maturation of spermatogonia cells
(A)with presence of sperms inside the lumen, lyedig cell(B) look-like
normal present in between seminiferous tubules (400X; H&E).

e Liver section of mice treated with C. esculentus extract at dose 600

mg/kg showing normal looking appearance of hepatocyte cells around
central vein figure (3-34).

e Kidney section of mice treated with C. esculentus extract at dose 600
mg/kg look- like normal appearance of renal tissue which consist of
glomerulus, distal convoluted tubules and proximal convoluted tubules
(3-35).

e Testis section of mice treated with C. esculentus extract at dose 600
mg/kg showing normal maturation of spermatogonia cells with presence
of few sperms inside the lumen and shrinkage of lyedig cell which are

present in between seminiferous tubules figure (3-36).
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Figure (3-34): Liver section of mice treated with C. esculentus extract at
dose 600 mg/kg showing normal looking appearance of hepatocyte cells
around central vein(A) (400X; H&E).

Figure (3-35): Kidney section of mice treated with C. esculentus extract
at dose 600 mg/kg look- like normal appearance of renal tissue which
consist of glomerulus(A) distal convoluted tubules(B) and proximal
convoluted tubules(C) (400X; H&E).
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Figure (3-36): Testis section of mice treated with C. esculentus extract at
dose 600 mg/kg showing normal maturation of spermatogonia cells with
presence of few sperms(A) inside the lumen, shrinking of lyedig cell(B)
were present in between seminiferous tubules (400X; H&E).

Mice representing negative control (treatment with water) showed the
presence of the normal appearance of liver, kidney and testis. Mice treated with
positive control (proviron) also appeared with the normal appearance of liver,
kidney and testis. There is no variation in liver and kidney of mice treated with
S. lappa extract at dose 200 mg/kg and mice treated with C. esculentus extract
at doses 200, 400 and 600 mg/kg while the testis sections of mice treated with S.
lappa extract at dose 200 mg/kg and testis sections of mice treated with C.
esculentus at doses 200, 400 and 600 mg/kg clarify the normal maturation of
spermatogonia and the presence of numerous sperms inside the lumen. Theses
doses were very active and causing an increase in serum testosterone level and
increase in viability, morphology and count of sperms, this is because the S.
lappa and C. esculentus extracts contained active compounds such as flavonoids
(Yuaetal., 2007) (Jing et al., 2016) detected in the extracts. The flavonoids are
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a group of benzopyran derivatives which occur widely in plants, they are
effective antioxidants because of their free radical scavenging properties and
because they are chelators of metal ions (Trivedi et al., 2001); thus, they may
protect tissue against free oxygen radicals and lipid peroxidation.

Many studies showed that treatment with antioxidants improves
steroidogenesis by enhancing the primary effect of on leydig cell endocrine
function along with increase circulatory testosterone production and stimulation

of spermatogenesis (Prasad and Rajalakshmi, 1989).

The dose 400 mg/kg of S. lappa extract showed the presence of irregular
dilatation of sinusoids, fragmentation of nuclear chromatin of hepatocyte cells
with rare apoptotic cells with mild degenerative changes of renal epithelial cells
with congestion. Mice treated with S. lappa extract at dose 600 mg/kg showed
sever congestion with irregular dilatation of sinusoids in addition to few
inflammatory cells inside the sinusoids with dispersed necrotic cells in liver
section and rare epithelial cells of renal tubules, mild degenerative changes in

kidney section, were observed.

The testis section of mice treated with S. lappa extract at dose 600 mg/kg
showed that some of seminiferous tubules showing immaturity of
spermatogonia cells and no sperm inside the lumen, while few seminiferous
tubules showing maturation of spermatogonia cells with sperms inside the
lumen, and the testis section of mice treated with C. esculentus extract at dose
600 mg/kg showed normal maturation of spermatogonia cells with presence of
few sperms inside the lumen and shrinkage of lyedig cell which are present in
between seminiferous tubules. A significant number of studies provide evidence
that the biologic activities of flavonoids may play a dual role in mutagenesis
and carcinogenesis. They can act as antimutagens/ promutagens and

antioxidants/pro-oxidants, which is largely dependent upon the levels consumed
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as well as the physiological conditions in the body. These results may be
because exposure to increased levels of flavonoids, whether through the diet or
by supplementation, may potentially overwhelm the system, leading to the
formation of reactive oxygen species, and ultimately DNA damage.
Furthermore« these effects may be enhanced in fetal development where there is
rapid cell growth, which may increase sensitivity to phytochemical
exposure.(Christine and Martyn , 2000), or these results can be attributed to
alkaloids, according to the chemical detection both plants contain alkaloids
which was demonstrated to reduce sperm counts and motility in male rats (Er et
al., 2006). Alkaloids can penetrate the blood-testis barrier and affect the
process of spermatogenesis possible mechanism may be that the administration
of alkaloids results in a reactive oxygen species (ROS)-induced oxidative stress
in the sperm (Wu et al., 2010),the effect was strongly dose dependent.

Alkaloids also have hepatotoxic and nephrotoxic effect at high doses, the
mechanism by which the alkaloids exert their hepatotoxic effect could be
considered that the essential action is an alkylation, brought about by an
alkyl _oxygen fission.( Chugh, 2003)(Manske, 1970).
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Chapter four Conclusions and Recommendation

4.1. Conclusions

1.

Different classes of active compounds detected in S. lappa and C. esculentus
methanolic extracts including alkaloids, flavonoids, saponins terpenes,
steroids, resins and tannins are considered to be responsible for the activity of
these two plant.

Methanol extracts of S. lappa and C. esculentus increase testosterone level in
serum after 3 weeks of oral ingestion.

S. lappa extract and C. esculentus extract caused increase in sperms count,
viability under two doses 200 and 400 mg/kg when compared with controls.

S. lappa and C. esculentus enhance fertility in male mice, high doses of S.
lappa showed a significant histological changes in liver, kidney and testis
while high doses of C. esculentus showed a significant histological changes

in testis.
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4.2. Recommendations

1. Isolation and Purification of different active compounds of S. lappa and C.
esculentus.

2. Qualitative and quantitative study of different active compounds presents in
S. lappa and C. esculentus.

3. Further pharmacological studies on the effects of S. lappa and C. esculentus
on different organs and different hormones in male and female.

4. Establish a pharmacological controls in the use of these two plants as herbal

medication by the people due to their toxicity especially with high doses.
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