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agent against chlorpromazine, which causes male
infertility. The study divided white male rats into
five groups, each containing six rats, for 30 days.
The results revealed that the rats that received doses
of chlorpromazine had significant changes in the
hormones LH, FSH, and testosterone, in addition to a
decrease in sperm motility, distortion of some sperm,
and death of others. When injecting the rats with
different doses of the alcoholic extract of the S.
costus plant (at concentrations of 1.25 mg/kg, 2.4
mg/kg, and 4 mg/kg), in conjunction with doses of
chlorpromazine at 2 mg/kg, there was no decrease in
the aforementioned attributes. The histological test of
the testicles showed significant changes in the
histological structure of the testis in the group that
received chlorpromazine. Both the amount of Leydig
and Sertoli cells were reduced, as well as the average
diameter of the seminiferous tubules, as a result of
taking the drug. This led to a lower number of
sperm-forming cells, the presence of gaps or spaces
between the seminiferous tubules, and few or no
mature sperm. Compared to the control group, the
interstitial tissue was similarly dense, the spacing
between the seminiferous tubules was reduced, and
spermatogenic cells with mature spermatogonia
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appeared within the lumen of the tubules. There was
a slight increase in the diameter of the seminiferous
tubules and the number of Sertoli and Leydig cells
compared to the control group. Seminiferous tubules
and the average Leydig and Sertoli cell diameters
increased significantly in the two groups at doses of
2.4 mg/kg and 4 mg/kg.

Keywords: Saussurea Costus, Rats, Chlorpromazine, Roots, Testes.
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Introduction

For thousands of years, medicinal plants have served as a source of healing in
societies worldwide. For around 85% of the world's population, it is still essential as a
primary healthcare delivery method. 80% of all synthetic pharmaceuticals are
produced from it, making it also a resource for drug discovery (1). Furthermore,
plants function as living chemical factories where various secondary metabolites
(SMs) are biosynthesized. In actuality, it is these metabolites that serve as the
building blocks for a large number of commercial pharmaceutical medications and
herbal therapies made from medicinal plants. The pharmaceutical and food industries
can benefit from the biological activity of many chemical components in medicinal
plants to enhance human health. Alkaloids, terpenoids, and phenylpropanoids are
several SMs considered for therapeutic development (3).

Around the world, 8-12% of marriages suffer from infertility. Its causes are varied
since it might be brought on by inherited, acquired, or unknown factors that affect
sperm quality. Male fertility is also impacted by several medical issues (5). About
30% of male infertility is caused by idiopathic sperm abnormalities (4). However,
many medical problems, such as renal illness, liver failure, hemochromatosis, chronic
obstructive pulmonary disease, cystic fibrosis, and multiple sclerosis, might impact
semen characteristics (7). Iraq is a very diverse nation. Traditions, the standard of
life, weather conditions, and access to healthcare are all varied. These variables
strongly affect the rate of infertility. Due to the war, lifestyle, stress, smoking,
occupation, nutrition, and heredity, the rate of infertility has risen in Irag, especially
in recent years (6). There are many treatment options to overcome male infertility,
such as: in vitro fertilization, hormonal therapy, and assisted reproductive technology.
But all of these treatments have their drawbacks. As a result, research efforts have
recently focused on finding a less harmful treatment for male infertility (14). The
male reproductive system's health is improved when using natural, less dangerous
remedies than synthetic ones (8). owing to these natural compounds' pharmacological
properties (9). Chlorpromazine is an antipsychotic medication primarily used to treat
various mental disorders such as schizophrenia, bipolar disorder, and extreme
agitation. As a phenothiazine medication (12), it affects the levels of certain brain
chemicals, such as dopamine. These effects are due to its ability to block the action of
acetylcholine, a neurotransmitter involved in various body functions, and it also
affects fertility (11).

The study aimed to investigate the effect of costus extract on some physiological
and histological aspects related to fertility in conjunction with taking the drug
chlorpromazine, which has side effects affecting fertility.

Materials and Methods

Collection and Preparation of Plant materials: The healthy, disease-free roots of
the S. Costus plant root were acquired from the local markets in Ramadi city, dried,
and crushed using an electric grinder. The plant powder was then stored in
appropriate containers until usage.
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The roots of S. Costus were chopped and ground through a sieve of 150 microns.
In a water bath for 72 hours, 1000 ml of distilled water is pulverized into an excellent
powder. The mixture is stirred frequently for hours, then filtered, Bypassing it
through a piece of cotton gauze. The remnant was Re-washed three times with the
same amount of moisturizing vent. The filter was also re-filtered using Whatman No.
1 filter paper and was the final nomination Oven dry completely. At a temperature of
4 °C, do not store the product in the refrigerator.

Gas chromatography-mass spectrometry (GC-MS): Plant samples filtered and
extracted with alcohol are placed in a GC-MS system of GC-MS-QP2010 Plus
(Shimadzu, Japan). The gas is carried using helium gas of purity nine at a constant
flow rate of 1 ml per minute. The column's temperature begins at 80 °C and steadily
rises by 10 °C until it reaches 280 °C. In comparison, the device's heat source reaches
a temperature of 350 °C. The chemical compounds in the plant samples were then
compared to those in the Nist computer library connected with the GC-MS. The
device was set at 80 °C and stayed there for two minutes. The detector was 280 °C in
temperature (10).

Preparation of chemicals and Dose administration: According to the (13) approach,
chlorpromazine was diluted in 500 ml of distilled water to obtain a concentration of 2
ml, which was used to induce sterility in laboratory animals, Clomid was obtained
from one of the pharmacies in the city, and the preparation instructions were followed
at a concentration of 2 mg/kg.

Experiment design: Thirty-six adult male white rats were obtained from the animal
house of the College of Agriculture at Tikrit University. In the College of Education
for Women /Anbar University's animal home, animals were put in plastic animal
cages. The cages were covered with sawdust, with attention to the cleanliness of the
cages, and the sawdust was changed three times a week. Six rats were placed in each
cage when rats were distributed. The rats were kept in suitable laboratory conditions
for ventilation, temperature, and lighting while receiving a constant water supply and
a standard dietary requirement. The experimental rats were divided into six groups: A
negative control group was given water only. A positive control group was assigned
oral chlorpromazine at a concentration of 2 ml as a single dose per day. While the
groups of Costus root extract were distributed according to the concentration of the
extract into three groups: each one was given a concentration of 1.25 ml, 2.4. ml, 2.4,
ml and group of clomid, daily for 30 days.

Biochemical analysis and histological examination: The animals were sacrificed
after the end of the experiment, and the testes and epididymis were removed from the
animals after anesthesia with chloroform. Then the organs were placed in plastic
containers containing 10% formalin for biochemical and histological research (2).

1. Using an ELISA reader, testosterone and luteinizing hormone follicle stimulating
hormone were measured using an enzyme-linked immunosorbent assay (ELISA)
(14).

2. histological preparations were produced after the testicle was removed and put in
plastic containers containing 10% formalin (4).

Statistical analysis: The data were analyzed statistically according to the Complete
Randomized Design model (GenStat-Tenth) using the statistical program (CRD). The
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significant differences of the mean, Edition Version-10.3.0.0, were also tested at least
significant difference L.S.D level of P < 0.05 (15). In addition to that, Correlation
Microsoft Word Excel 2016 was used.

Results and Discussion

Phytochemical analysis: The analysis and chemical detection results by GC-MS of
the alcoholic extract of the roots of Indian S. Costus showed the presence of 14 active
compounds (Table 1, Figure 1).

Table 1: Phytochemical constituents identified in S. costus alcoholic extract gas
chromatography-mass spectrometry.

Compound R.T. Peak Total of Chemical
Min height % composition
Cyclohexane,1-ethenyl-1methyl-2,4-bis(1- 10.615 1439002  0.766% C15H24
methyl ethenyl
Caryophyllene 11.020 977446 0.482% C15H24
Benzene,1-(1,5-dimethyl-4-hexenyl)-4-methyl ~ 11.742 1028299  0.586% C15H22
Naphthalene,1,2,3,4,4a,5,6,8a-octahydro-4a,8- 11.873 1033846  0.589% C15H24
dimethyl-2-(1-methyl phenyl)
9,12,15-Octadecatrien 13.801 5551581  3.840% C18H320
9,12,15-Octadecatrien 13.890 16751181 11.669% C18H320

2(3H)-Benzofuranone,6-ethenylhexahydro-3,6- 15.540 1682318 1.464% C15H2202
dimethyl-7-(1-methyl phenyl)

2(3H)-Benzofuranone,6-ethenylhexahydro-3,6- 15.942 6962068  7.716% C15H2002
dimethyl-7-(1-methyl phenyl)

Acetic acid,6-(1-hydroxymethyl-vinyl)-4,8a-  17.041 11459069 9.701% C17H2404
dimethyl-3-oxo0-1,2,3,5,6,7,8,8a-
octahydronaphthalen-2-yl ester

Androstane-17-one, 3ethyl-3-hydroxy 17.338 2477272 1.735% C21H3402

Azuleno(4,5-b)furan-2(3H)-one, 17.462 3032581  2.555% C15H1802
3a,4,6a,7,8,9,9a,,9b-octahydro-6-methyl-3,9-
bis(methylene)

Azuleno(4,5-b)furan-2(3H)-one, 17.698 23927441 57.705% C15H1802
3a,4,6a,7,8,9,9a,,9b-octahydro-6-methyl-3,9-
bis(methylene)
3,8,8-Trimethoxy-3-piperidyl-2,2- 21.045 1310604  0.723% C28H25NO7
binaphthalene-1,1,4,4-tetrone
2,2,4-Trimethyl-3-(3,8,12,16-tetramethyl- 23.509 585104 0.466% C30H520

heptadeca-3,7,11,15-tetraenyl)-cyclohexanol

Abundance TIC: 01GS067+4.D\data ms
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Fig. 1: Active chemical compounds in the alcoholic extract of S. Costus.
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S. Costus contains many effective compounds that are well known for their wide
therapeutic applications (17), such as flavonoids, alkaloids, phenols, coumarins,
tannins, and essential oil contents that can kill hepatocellular carcinoma cells (16). It
can also be used as an anti-cancer agent for treating various types of breast and colon
cancer (18). It is considered a preventive treatment against reproductive toxicity as it
prevents and treats the significant decrease in the follicle-stimulating hormone,
luteinizing hormone, and testosterone and increases. The number of sperms and their
vitality, and treats the distortion that occurs in the sperm and non-motile sperms, as
the results of this study were consistent with (20).

Biochemical analysis: The study's findings demonstrated that the group receiving
just Chlorpromazine treatment had an average decrease in testosterone, FSH, and LH
levels, all dropping significantly. The drop rate was 3.62 mUl/ml, 2.340 mUl/ml, and
2.486 mUIl/ml, compared to the control group. This is because the psychiatric
medication chlorpromazine alters hormones, and altered hormones result in
impotence and hypogonadism (21). According to (23), chlorpromazine also raises
blood levels of prolactin while lowering LH and FSH hormones (Table 2).

Regarding the three groups that received the alcoholic extract of Saussurea costus'
root, the group with a concentration of 1.25 mg/g showed a highly significant
increase in testosterone, 5.330mUl/ml. The average levels of the hormones FSH and
LH rose to 4.399mUl/ml and 3.240mUl/ml, respectively. According to (Table 1), the
group with a concentration of 2.4 mg/kg also recorded a high rise in the average
hormones, amounting to 6.408muUl/ml for Testosterone, 5.612muUl/ml for FSH, and
4.664mUl/ml for LH. In conjunction with Chlorpromazine, the group with a
concentration of 4 mg/kg of the alcoholic extract of Saussurea costus recorded a
highly significant increase in the mean of both Testosterone and FSH hormones,
amounting to 7.535mUl/ml and 7.006mUl/ml, respectively. Table 1 shows LH was
5.527 mUIl/ml compared to the control group. According to (22), the costus can
prevent and treat the decrease in FSH, LH, and testosterone, consistent with the
increase in hormones observed in the groups treated with the alcoholic extract of S.
Costus root. It has been proven that S. costus extract can treat the decrease in the
three hormones resulting from ethephon poisoning In addition, the group treated with
Clomid at a concentration of 2 mg/kg recorded an increase in the three hormones LH,
FSH, and Testosterone, respectively 8.103muUl/ml,8.758mUl/ml,8.495mUl/ml
Because Clomid has a stimulating effect in the hypothalamus to secrete follicle-
stimulating hormone, luteinizing hormone, and testosterone (19), which leads to an
increase in the levels of these hormones.
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Table 2: Shows the mean values and some statistical parameters of testosterone,
FSH, and LH in male rats using different treatments.

Parameters Treatments Significant L.S.D. Variation SD Mean
0.05 standard
deviation
Control Testosterone NS 0.614 0.245 0.495 4.98
FSH NS 0.508 0.168 0.410 3.5645
LH NS 0.661 0.285 0.534 2.966
Chlorpromazin Testosterone NS 0.811 0.428 0.655 3.62
e FSH NS 0.640 0.267 0.517 2.340
LH NS 0.619 0.250 0.500 2.486
Clomid Testosterone S 0.932 0.566 0.752 8.495
FSH S 1.013 0.668 0.817 8.758
LH S 1.062 0.735 0.857 8.103
S. costus con. Testosterone HS 0.540 0.190 0.436 5.330
1.25 FSH S 1.173 0.897 0.947 4,399
LH S 0.653 0.278 0.527 3.240
S. costus con. Testosterone HS 0.577 0.217 0.466 6.408
1.25 FSH S 1.125 0.824 0.908 5.612
S. costus con. 4 LH S 0.836 0.455 0.675 4.664
Testosterone HS 0.891 0.517 0.719 7.535
FSH HS 0.812 0.429 0.655 7.006
LH S 0.852 0.473 0.688 5.5627

Histological study: The study's findings revealed that the average diameter of the
seminiferous tubules, Leydig cells, and Sertoli cells decreased significantly in the
group treated with chlorpromazine, reaching 12.2 when compared to the control
group and the three groups treated with alcoholic extract of S. costus, at a significant
level of P < 0.05. Chlorpromazine causes suppression of testicular function and a
decrease in fertility parameters, and this is consistent with (24). It also causes tissue
damage to the testicle (28), as shown in Table 2.

The average diameter of the seminiferous tubules increased noticeably in the group
that obtained treatment with the alcoholic extract of S. costus at a concentration of 4
mg/g, reaching 20.5 mm. Compared to the Chlorpromazine-treated group, which
recorded 12.2 for the average tubule diameter, there was also a rise in the Leydig and
Sertoli cells rate, as indicated in Table 3.

When compared to the control group and the two groups with a concentration of
1.25 and 2.4, the group treated with the alcoholic extract of Saussurea costus at a
concentration of 4 mg/kg showed a significant increase in the average diameter of the
seminiferous tubules of the testis at P<0.05. The seminiferous tubules' average
diameter for the two concentrations was 15 and 18.5, respectively. While as indicated
in Table 2, the group with a concentration of 4 mg/g recorded the highest level of
20.5.
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Table 3: Shows the effect of the three treatments on the average diameter of the
seminiferous tubules in the testis (in micrometers) (P<0.05).

Parameters Seminiferous tubules in  Seminiferous tubules Leydig Sertoli cells
the microscopic field in the microscopic cells (Number)
Groups mg\g (um)Mean+SD field (10x%) (Number) Mean+SD
Mean+SD Mean+SD
Control A324+4.47 A23.452.97 A39.853.42 A27.852.59
Chlorpromazine E212.6+15.08 D12.251.924 D21.852.39 (C18.851.924
S. costus con. D256.2+16.1 C15.451.517 D2553.39 C20.452.7
1.25
S. costus con. 2.4 C285.4+13.58 BC1852.55 C29.453.29 AB2551.581
S. costus con. 4 BC301+14.34 B2052.24 B34.452.7  A26.852.39
Clomid AB307.8+7.43 BC17.852.39 C29.452.88 B23.452.074
P-value 0.00043 0.00071 0.0026 0.00037
Sign. Sign. Sign. Sign. Sign.

The use of Chlorpromazine has a negative effect on the histological structure of
the male testicle. The one that is responsible for the production of sperm and
testosterone. Any damage to the testicular tissue can disrupt normal reproductive
function. The following are some of the carcinogens' effects on the histological
structure of the male testicle. Among Figure 4 is a defect in the tissue that may lead to
disruption of the seminiferous tubules responsible for sperm production. It can lead to
damage to the supporting cells within the tubules and loss of structural integrity, and
this has to do with the hormonal imbalance shown in chemical findings, including
testosterone.

Fig. 2: Cross section of testis of a control animal showing normal appearance
(ST) seminiferous tubules and (Ic) interstitial cells at (HandE) magnification
(10x).

Tissue changes are one of the effects of taking the chemotherapy drug
Chlorpromazine Side effects of this drug include abnormalities in the sperm and a
difference in the concentration of hormones. Costus root extract improves drug-
induced testicular damage in adult male rats, likely by reducing oxidative stress and
testosterone levels. The extract also attenuated aberrations in antioxidant defense
markers in mice treated with Chlorpromazine compared to those treated with the
extract (25). These results indicate that the beneficial antioxidant effect of Costus
extract may be related to its active components, such as flavonoids, anthragquinones,
and terpenes. Moreover, in this study, chlorpromazine treatment induced a significant
elevation in TNF-a, IL1- and testicular DNA damage with a significant decrease in
the number of CD4 cells. These results are consistent with those reported in a
previous study (26). These results show that administering the woody extract to rats
alone improves fertility in mice. The extract's antioxidant properties may reflect its
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protective effect against toxicity induced by Chlorpromazine treatment. Furthermore,
this study showed that injecting Chlorpromazine into mice resulted in a significant
decrease in blood CD4 cell levels compared to that observed in normal controls,
consistent with results previously shown in another study (27).

The results in Fig. 4 and 5 also showed that Chlorpromazine alone resulted in
significant degradation of interstitial tissue, as evidenced by the formation of cellular
vacuoles and tissue bleeding, which is consistent with. The degradation of testicular
tissue specimens may be due to residual Accumulation of cytoplasm and fluid
retention in the lumen of some testicular tubules. Sertoli cell atrophy directly
manifests decreased testosterone levels and Leydig cell atrophy induced by
oxaliplatin treatment (29). The higher rate of germ cell apoptosis and the resulting
sterility has been attributed to the atrophy of Sertoli cells (30). Costus extract can
restore the typical structure of the seminiferous tubules of the testis and the interstitial
spaces (31 and 32). The group treated with Clomid (2 mg/kg) showed a significant
increase in the average diameter of the seminiferous tubules in the Clomid-treated
group. There was also an increase in the number of primary and secondary
spermatogonia cells and spermoblasts, as they appeared in the form of layers showing
all stages of sperm and fully mature sperm and appeared densely in the Within the
lumen of the seminiferous tubule compared to the control group.

Fig. 3: Cross-sectional section of the testis of an animal treated with
Chlorpromazine 2 mg/kg Note: a decrease in the average diameter of the tubules
(ST) as well as a decrease in the number of interstitial cells (Ic), the thickness of
the interstitial tissue and an increase in the distances between the seminiferous

Fig. 4: Cross-section of the testis of an animal treated with alcoholic extract of
the root of Indian costus 4 mg/kg. Note: an increase in the diameters of
seminiferous tubules (ST), an increase in interstitial cells (Ic) at magnification
(HandE) (10x).
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Fig. 5: Cross section of testis of an animal marked with alcoholic extract of the
root of Indian costum 2.4 mg/g Note: an increase in the diameters of the
seminiferous tubules (ST), an increase in interstitial cells (Ic) at magnification
(HandE) (10x).

Conclusions

The increase in testosterone and sperm activity showed that the extract lessened
the drug's negative impact on testicular tissue samples. Additionally, the extract
promoted the regeneration of the testicular histological structure. Also, it altered
testicular oxidative stress, hormone analysis, spermatogenesis, and lead-induced
pathological alterations and a dose of 4 mg/kg of alcoholic extract of the root of
Indian costum had beneficial effects in raising sexual hormones and increasing the
concentration of sperms, and it had similar results to the group that was dosed with
Clomid.
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