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Abstract: An important target organ for thyroid hormone activity is the testis
and hypo or hyperthyroidism causes noticeable alterations in testicular
function. This study aimed to investigate the therapeutic effect of Coriander
Seeds Extract (CSE) against thyroidectomy induced toxicity, oxidative
stress, injury, and proliferation in male testes rats. 40 male rats were equally
divided into 4 groups [Gp1, control; Gp2, CSE; Gp3, thyroidectomies rats
(Thy); Gp4, treated thyroidectomies rats with coriander (Thy + CSE)].
Current results revealed after 3 weeks of thyroidectomy; a significant
(p<0.05) elevation in TSH, total T4, serum AST, and serum ALP, non-
progressive motility and immotile sperms, testicular MDA, testicular injury,
and a significant (p<0.05) reduction in total Ts, sexual hormones
(testosterone, FSH, LH, and prolactin), sperms parameters (count,
morphological index, vitality, total and progressive motility), testicular GSH,
testicular SOD, and testicular GST and PCNA expressions when compared
with control. Thy + CSE modulates most of changes parameters and recovery
the testicular injury. We can conclude that; coriander seed extract could enhance
the testis against thyroidectomy produced toxicity and oxidative stress in testes
through its positive effects in scavenging free radicals.

Keywords: Thyroidectomy, Coriander, Testes Toxicity, Oxidative Stress,
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Introduction

Thyroid Hormones (TH) control the bulk of metabolic
activities, such as the growth rate, Na/K pump, heart rate,
blood pressure, as well as the operations of other endocrine
glands (Ichiki, 2010; lbrahim et al., 2012; Massoud et al.,
2012; Salama et al., 2013; Hafez and Tousson, 2014). A
thyroidectomy is a procedure that removes completely or
fragment of the thyroid gland (Tousson et al., 2012a;
2014). A thyroidectomy led to hypothyroidism and a
shortage of TH (Tousson et al., 2014).

TH levels are essential for the development of the
testicles in boys (Choksi et al., 2003). Studies show that
the Sertoli cells are the primary T3 binding targets in the
testis (Tousson et al., 2011; 2012b). Previous studies
conducted in vitro indicate that T3 activation of TR1
contributes to the differentiation and growth of the testes.
Recent studies have examined how altered thyroid status
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on the testes histostructure in different animal models
(Beltagy et al., 2016; Sharma et al., 2020).

Previous researches show that; hypothyroidism
negatively impacts spermatogenesis, indicating that thyroid
hormone may be crucial for upholding typical testicular
functions and spermatogenesis as well as managing proper
testicular development (Tousson et al., 2012a).

In order to cure a range of diseases, medicinal plants
produce a variety of chemical components (Mutar et al.,
2020; El-Aarag et al., 2021; Elbandrawy et al., 2022). Herbal
medicine is becoming more and more well liked among both
laypeople and medical professionals due to advances in our
understanding of the mechanisms through which herbs
effect health and quality of life (Elgharabawy et al., 2021;
Abd Eldaim et al., 2021; Hasan et al., 2022).

Coriander (Coriandrum sativum) is known as Chinese
parsley and cultivated for seeds (fruits) and leaves. Due to
some of its qualities, including its antioxidant, antifungal,

© 2023 Azhar Azher Alankooshi, Ahmed F. Hasan, Ehab Tousson, Afaf EI-Atrsh and Tarek M. Mohamed. This open-access

article is distributed under a Creative Commons Attribution (CC-BY) 4.0 license.



Azhar Azher Alankooshi et al. / OnLine Journal of Biological Sciences 2023, 23 (2): 193.201

DOI: 10.3844/0jbsci.2023.193.201

antibacterial, and digestive agent in the digesting process,
coriander is used medicinally (Mechchate et al., 2021;
Moustafa et al., 2014).

With the discovery of several polyphenolics and
antioxidant elements found in it, the coriander plant has a
significant protective function against the development of
various diseases (Mahmoud et al., 2022).

TH is widely considered to be a significant
hormonal regulator of testis physiology throughout the
development phase.

Consequently, the current investigation was
conducted to examine the therapeutic advantages of
coriander seed extract against thyroidectomy induced
testicular toxicity.

Materials and Methods
Coriander Seeds Extracts Production

According to Moustafa et al. (2014), coriander seeds
were ground into a powder, cooked in water for 24 h at 37°C,
extracted, and kept at -30°C in the dark until usage (2014).

Thyroidectomy

According to the Tousson et al. (2012b); (2014)
procedure, thyroidectomy was done on rats that had been
intraperitoneally injected with sodium pentobarbital to
induce anaesthesia. The rats were then submitted to a
thorough necropsy.

Animals and Ethical Considerations

At the age of 10-12 weeks and weighing around 150 g,
40 male albino rats (Rattus norvigicus) were
transported from the Egyptian NRC. The rats were
divided into 4 groups of 10 at random before the
experiment began. The rats were housed in elastic
boxes for a week and fed a typical rodent meal with
water accessible ad libitum after a week of acclimating
to new room conditions. The institution's animal care
and use ethical committee gave its approval to the
study's design with the code IACUC-SCI-TU-0241.

Experimental Groups (Gps)

Rats were similarly distributed into the following
four Gps.

Gpl, control Gp (rats didn't obtain any therapy).

Gp2, coriander Gp [CSE; rats treated with coriander
(50 mg/kg body weight) for 3 days weekly for 2 weeks]
after Moustafa et al. (2014).

Gp3, thyroidectomized Gp (Thy; Thyroidectomies and
dissections of rats were performed surgically after three
weeks) according to Tousson et al. (2014).

Gp4, Thy + CSE (Thyroidectomies of rats were
performed surgically and after 3 weeks treated with CSE
for another 2 weeks).
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Blood and Serum Samples

Rats were starved for the whole night at the conclusion of
the experiment. Rats from each group were completely
dissected after being put to death with sodium pentobarbital.

Centrifugation at 3000 rpm for 15 min was used to pull
out and separate the serum from the inferior vena cava.
The serum was stored at a temperature of -18°C for
analysis and estimation of blood parameters.

Biochemical Analysis

According to the approach of Tiirats (1997); Thakur et al.
(1997) total T3 and total T, in sera were estimated
respectively, while the approach of Peterson et al. (1997)
was used to estimate TSH in sera.

Hormone Assay

According to the approach of Altwaijry et al. (2020);
total testosterone levels was estimated in sera while
according to Odell et al. (1967; 1974); serum FSH and LH
levels were estimation respectively.

Sperms Morphometric Analysis

The caudal section of the epididymis was carefully
detached from the testis for estimated different sperm
parameters after (Tousson et al., 2018).

Estimations of Oxidative and Antioxidants
Parameters in Testicular Homogenate

According to Mesbhah et al. (2004); Aldubayan et al.
(2019) Malondialdehyde (MDA) and Glutathione (GSH)
activities in homogenate were appraised respectively.
Superoxide Dismutase (SOD) and catalase activities were
assessed according to Mahgoob et al. (2022); Saggu et al.
(2014) methods respectively.

Histopathological Examination

Testicular tissue should be prepared for paraffin
sectioning and stained with H&E after being fixed in
neutral 10% formalin for two days (Tousson, 2016).

PCNA Detection

The rest of testicular paraffin sections were used for
PCNA expression detection after (EI-Masry et al., 2020).

Statistical Analysis

0.05 served as the cut-off for the biochemical data
indicating the standard for statistically significant data
and an unpaired t-test was used to analyse the significant
variances across treatment groups. Data were
communicated as average values SE.

All statistical analyses were performed using the SPSS
statistical version 21 software programe from SPSS® Inc
in the United States.
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Results
Thyroid Hormones Variation

Table (1) shows that; a significant elevation in
serum TSH and T4 while a significant reduction in total
T3 levels in Thyroidectomies rats (Thy) in comparison
to control and CSE groups.

Treatments of thyroidectomies rats with coriander
(Thy + CSE) significantly increase total Tz and
significantly decrease TSH and total T, levels in
comparison to thyroidectomy Gp (Table 1).

Coriander Reversed Thyroidectomy Altered Sperms
Dynamics Morphology of Rats

Sperm dynamics in Thyroidectomies (Thy) male
rats were exposed in Table 2. Non-progressive motility
and immotile sperms were significantly increased in
Thy Gp while sperm count, normalcy, morphological
index, vitality, total motility, and progressive motility
were significantly decreased in Thy Gp in comparison
to the control Gp.

However, compared to Thy; treatments of
thyroidectomies rats with coriander (Thy + CSE)
increased sperm count, normality, vitality, total motility,
and progressive motility while significantly reducing
immotile sperms and non-progressive motility.

Coriander Ameliorated Thyroidectomy Reduced
Serum Levels of Sexual Hormones

Sexual hormones (testosterone, FSH, prolactin, and
LH) levels revealed significant reduction in comparison
to control and CSE Gps. However, when thyroidectomies
rats treated with CSE; the levels of sexual hormones were
elevated in comparison to Thy (Table 3).

Coriander Ameliorated Thyroidectomy Elevation
Testicular Enzymes

Table 4 show that; thyroidectomies rats (Thy) had
significantly higher levels of AST and ALP than the
control and coriander (CSE) groups. However, when
thyroidectomies rats treated with CSE; the levels of AST
and ALP were much lower as compared with
thyroidectomies rats (Thy).

Antioxidant Defense of Coriander

In comparison to the control Gp; Thy Gp showed
significant elevation in testicular MDA and a
significant reduction in GSH and GST and SOD in
testicular tissues (Table 5).

In comparison to Thy Gp; treatments of
thyroidectomies rats with coriander (Thy + CSE)
dramatically reduced testicular MDA and elevated GSH
and GST and SOD in testicular tissues.

Table 1: Variation in the levels of T3, T4, and TSH levels in different groups

Control CSE Thy Thy + CSE
TSH (uIU/ml) 1.21%+0.08 1.347+0.15 4.98*+0.37 2.74*7+0.15
Ts (ng/dl) 126.8+6.180 126.5%+6.090 62.7*+3.52 81.4*7+5.05
Ta (ng/mL) 2.13%+0.16 2.26*+0.21 3.72*+0.24 2.86*#+0.29

Data are expressed as mean + SE. of 10 observations. *p<0.05 and #p<0.05 significant differences from control and thyroidectomy

groups respectively

Table 2: Changes in rat's sperm count, morphology index, vitality, and sperm morphology in different groups

Control CSE Thy Thy + CSE
Count (million/ml) 120.2%46.35 121.5%45.48 84.70*+5.29 100.0%*+5.57
Morphology index (%) 46.5%+1.89 47.1%+2.45 30.8*+1.960 36.2#*+1.64
Vitality (%) 75.2#+2.68 77.0"+2.95 64.9*+1.830 75.1#+3.450
Total motility 66.27+2.18 68.07+3.05 55.9*+2.150 66.1%+ 2.62
Progressive motility 46.2%+£1.34 51.2%+1.99 33.4*+1.350 455%+2.440
Non progressive 20.07£0.39 16.8%+0.65 22.5*+1.210 21.6%*+0.89
Immotile 33.8%+0.85 32.0741.35 44.1*+2.560 33.9%+0.950

Data are expressed as mean * SE. of 10 observations. *p<0.05 and #p<0.05 significant differences from control and thyroidectomy

groups respectively

Table 3: Changes in sexual hormones levels in different groups

Control CSE Thy Thy + CSE
Testosterone (ng\ml) 3.22#+0.110 3.35%+0.140 2.06*+0.070 2.55%*+0.180
FSH (mIU\ml) 2.40%+0.150 2.44%+0.210 1.19*+0.090 1.79%*+0.090
LH (mIU\ml) 1.13%+0.048 1.20%+0.008 0.95*+0.051 1.00%*+0.029
Prolactin (ng\ml) 0.55%+0.021 0.56%+0.009 0.44*+0.012 0.507*+0.014

Data are expressed as mean + SE. of 10 observations. *p<0.05 and #p<0.05 significant differences from control and thyroidectomy

groups respectively
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Table 4: Changes in testicular enzymes activities in different groups

Control CSE Thy Thy + CSE
AST(U\I) 146.5%+7.82 155.1%+5.85 212.5*+8.06 192.4#*+8.56
ALP (U\I) 101.0%45.66 98.5%+5.31 184.5*+6.25 135.5%*+6.04

Data are expressed as mean + SE of 10 observations. *p<0.05 and #p<0.05 significant differences from control and thyroidectomy
groups respectively

Table 5: Activities of Malondialdehyde (MDA); nmol/g protein) Glutathione (GSH; pumol/g tissue), Superoxide Dismutase (SOD;
U\mg protein) and glutathione S-transferase (GST; pmol\h\mg protein), in testicular tissue

Control CSE Thy Thy + CSE
MDA 10.05%+0.890 9.62%+1.040 23.26*+1.310 18.61*+1.590
GSH 3.79%+0.210 3.98%+0.290 1.44*+0.220 2.49*#+0.400
SOD 61.8%+2.4500 61.7%+2.9200 37.1*+2.0100 48.40*+2.350
GST 0.71%+£0.011 0.74% +0.012 0.40* £0.001 0.56** +0.009

Data are expressed as mean + SE of 10 observations. *p<0.05 and #p<0.05 significant difference from control and Thyroidectomy
(Thy) groups respectively
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Fig. 1: HE-stained testes slices photographed under a microscope. A and B: In control (G1) and coriander (G2) testicular slices, normal
seminiferous tubule structure was seen along with a typical cycle of spermatogenesis, completely packed sperms (Sp) in the
lumen and Leydig cells (arrowheads). C: Spermatogenic cell configurations were disturbed (arrows) in the testes of
thyroidectomy-affected rats (G3) and there were less sperms overall (arrowheads). There were also Leydig cells present. D: In

testes sections from thyroidectomies rats treated with coriander (Thy + CSE), there were good arrangements of spermatogenic
cells (arrows), as well as an increase in the quantity of sperm (Sp) and Leydig cells

Coriander Ameliorated Effect of Thyroidectomy on Effect of Thyroidectomy and Coriander on PCNA-ir

Testicular Tissue Architecture The detection and distribution of PCNA in testicular

Figure 1(A-D) showed the variation in testicular tissues of the different groups were revealed in Figs. 2-3).
structure in different Gps. In testicular sections from controls Testicular tissues of the control and CSE-Gps
and coriander, normal seminiferous tubule anatomy and a
typical spermatogenesis cycle were seen Fig. 1(A-B).

Testes sections in thyroidectomies rats presented
depletion in sperm counts and Leydig cells, with disturbance

presented strong positive reactions for PCNA
expression contrasted with the other spermatogenic
cell types and Sertoli cells showed negative reactions

in spermatogenic cell arrangements (Fig. 1C). (Figs. 2A-B and 3). _ .

Tested sections of thyroidectomies rats with coriander Testicular tissues showed mild positive PCNA
(Thy + CSE) presented spermatogenic cells with good expressions in the thyroidectomy rats while moderate
arrangements and increased sperm numbers and Leydig positive PCNA expressions in Thy + CSE were observed
cells (Fig. 1D). (Figs. 2C-D and 3).
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Fig. 2: Several groupings of testicular sections stained with PCNA. A and B: Both the control (G1) and coriander (G2) groups showed
a significant increase in PCNA expression in testes sections. C and D: Testes sections from thyroidectomized rats (G3) had a
weak positive reaction for PCNA expressions, but thyroidectomized rats treated with coriander (Thy + CSE) exhibited a more

pronounced reaction
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Fig. 3: The expression level of the PCNA protein in various groups
is represented by the data. (*) & (*) significant p<0.05
compared to control and to thyroidectomy Gps respectively

Discussion

In the testis, thyroid hormone controls a variety of
processes, including sperm motility, steroidogenesis, and
the proliferation and differentiation of non-germ cells
(Tousson et al., 2011; Beltagy et al., 2016). Current
investigation aimed to investigate how Coriander Seed
Extract (CSE) may help reduce the testicular damage and
oxidative stress caused after thyroidectomy in male rats.
Current results revealed that; thyroidectomy induced an
increase in TSH and a decrease in T3 levels, which results
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in a hypothyroid condition when compared to control rats.
Coriander (Thy + CSE) therapy improved these variations
in thyroid hormone levels and brought euthyroid
condition to thyroidectomies rats. This results is
consistent with those of Tousson et al. (2012c, 2014);
Francisco et al. (2013), who employed thyroidectomy to
induce  hypothyroidism and who found that
hypothyroidism was biochemically demonstrated in
thyroidectomized rats by a substantial rise in TSH and
depletion in T3 levels.

La Vignera et al. (2017) reported that; thyroid
dysfunction induced changes in semen quality. Current
results revealed that; thyroidectomy induced reduced
sperm count, normality, morphological index, vitality, total
motility, and progressive motility, while dramatically
increasing non-progressive motility and immotile sperms. A
treatment of thyroidectomies rats with coriander modulates
and improved these changes in semen parameters. Our
results agree with Jalilvand et al. (2019) who find that;
hypothyroidism induced testicular damage and depletion in
sperm counts. Current study indicated that; rats
thyroidectomy induced depletion in serum levels of
reproductive hormones (FSH, LH, total testosterone, and
prolactin). This striking decrease in sexual hormones may be
explained by the harm that thyroidectomy caused to Leydig
and Sertoli cells by producing free radicals. According to
Ibrahim et al. (2011); Badr et al. (2021), who showed that
hypothyroidism causes reproductive toxicity and oxidative
stress, this conclusion was in line with their findings.
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The key regulator of mitochondrial energy metabolism
and oxygen utilization is thyroid hormone. Highly Reactive
Oxygen Species (ROS) are normally produced in minute
levels as byproducts of oxidative metabolism in
mitochondria. They can assault nearby biomolecules and
damage cellular activities if they are not rapidly eliminated
(La Vignera et al., 2017). In the current investigation,
thyroidectomy significantly altered the oxidant/antioxidant
balance and this is in consistence with the previous results
reported by Ibrahim et al. (2011); Tousson et al. (2014).

It is well-recognized that increased ROS production
alters the redox equilibrium of cells, causing oxidative
stress and healthy cell damage (El-Masry et al., 2019).
Oxidative stress has been shown to harm healthy cells in
the bone marrow, gastrointestinal tract, kidney, urine
bladder, lung, neurological system, and vascular system
(Cano-Europa et al., 2011). Current results revealed that;
thyroidectomy induced elevation MDA content and
depletion in GSH content and GST and SOD activity in
testicular tissues and the treatments of thyroidectomies
rats with coriander improve these changes.

Our results agree with Ibrahim et al. (2011) who
reported that; hypothyroidism induced elevation MDA
and depletion in GSH, catalase, and SOD activity in
testicular tissues. According to Mogulkoc et al. (2005);
Hamza and AL-Saeed (2022) who reported that;
hypothyroid rat testis led to a decrease in lipid
peroxidation, which may have been caused by metabolic
depression brought on by hypothyroidism, which acts as
a protective factor against lipid peroxidation. Our results
agree with (Moustafa et al., 2014; Mechchate et al., 2021)
who find that; administration of Coriander seeds and leaves
extract decrease oxidative stress in liver tissues after
TAA-induced hepatotoxicity. Current results agree with
Sadasivan et al. (2006) who suggested that; the extract from
coriander seeds works by maintaining the plasma membrane
and strengthening tissues' resistance to toxicity.

Current results revealed that; thyroidectomy induced
testicular damage; depletion in PCNA expression in
spermatogonia; depletion in sperm counts and Ledig
cells. Our findings are consistent with several studies that
showed hypothyroidism had a negative impact on testes
(Tousson et al., 2011; 2012b; Fadlalla et al., 2017).
Treatment of thyroidectomies rats with CSE significantly
increased PCNA immunoreactivity and decrease testicular
damage. Our results agree with de Almeida Melo et al.
(2005); Moustafa et al. (2014) who find that; due to the large
amount of polyphenolics and antioxidant components
found in coriander seeds and leaves extract, taking it
reduces tissue damage and is effective in preventing the
development of many lesions.

Conclusion

Testicular stucture and function changed as a result of
thyroidectomy. By lowering cellular damage and
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increasing sperm counts, treatment of thyroidectomies
rats with coriander seed extract improved these
abnormalities in the testis and helped reverse these
modifications to testicular structure and functioning
following thyroidectomy.

Highlights

e Hypothyroidism brought on by thyroid surgery and
linked to oxidative stress

The observed metabolic changes may be a factor in
testicular dysfunction

The extract from coriander seeds improved
spermatogenesis and raised the antioxidant status
Coriander seeds extract might be applied as adjuvant
treatment following thyroidectomy
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