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Abstract:

This research tests hormonal injections using human chorionic
gonadotropin (HCG) in Common Carp males, thus assessing this
process in the stimulation of spermiation outside the breeding
season. Common Carp males were injected with the following
concentrations of HCG (250, 500, 750 and 1000 IU/kg). The mean
of the highest testes weight and gonado-somatic index (GSI) was
182.66 g and 8.61, respectively at 1000 IU of HCG/kg. The mean of
the highest semen volume was 1.77 ml at 1000 1U of HCG/kg. The
mean percentage of motile spermatozoa (M) was 0.95% within
duration 115s. The mean of the highest total sperm count and total
viable  sperms  count was  6.753E+10/ejaculate  and
6.685E+10/ejaculate, respectively at 1000 IU of HCG/kg. The
results of using HCG showed efficiency in inducing spermiation and
increasing the amount of semen in Common Carp.

Key words: Cyprinus carpio, HCG, spermiation.
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Introduction:

This study is part of a more comprehensive study dealing with the
effect of the human chorionic gonadotropin (HCG) on fecundity of
male common carp within and outside the breeding season. The
process of artificial insemination is a complementary process to the
natural maturation of fish, as hormonal injection stimulates the
process of completing the development of sperm inside the testicles
and increasing their number and thus obtaining sexual products. The
fish farming industry has been more focused on the quality of eggs
or larvae than on sperm, although the quality of gametes may affect
fertilisation success and larval survival. In some species, poor sperm
quality can be a limiting factor in their culture, however, even when
success in fertilization is high, differences in sperm quality between
males when mixed sperm from multiple males is used may severely
reduce the apparent population size and may affect the future
genetic integrity of the stock [22]. The sperm of most teleost fish
differ from that of mammals in the following aspects: (1) the
trajectories of fish spermatozoa are generally more complex than in
mammals; (2) active movements of spermatozoa last for a short
time (in the majority of species, less than 2 min); (3) spermatozoa
do not have acrosomes and penetrate into the egg through micropyle
[15]. Spermatogenesis in the annual cycle of some species is
essentially different, e.g. spermatozoa in the male gonads of Carp
are present throughout the year [16], while in trout spermatozoa are
present only in the reproductive period which occurs in autumn or in
winter [4]. Gamete quality can differ depending on the method of
induced sexual maturation. To reach a high fertilization rate, an
assessment of gamete quality is required before insemination in
vitro. In the process of insemination in large eggs, such as those of
salmonids, the duration of motility is such that spermatozoon are not
able to swim around even half of the circumference of the egg [15].
Thus, even minor decreases in the motility of spermatozoa could
have a profound effect on their ability to fertilize an egg. Over
recent years, HCG has been increasingly employed in spawning
induction trials of many fish species. That it acts directly at the level
of the gonad [25]. The use of the human chorionic gonadotropin
(HCG) is a simple and convenient method for the bio-stimulatory of
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fish, for easy preparation and storage does not need to inject anti-
dopamine as a companion [1], and mimics the gonadotropin
hormone (GtH) that is synthesized and released by the pituitary
gland of fish. Human chorionic gonadotropin (HCG) works much
faster by directly inducing the gonads to induce the synthesis and
release of sexual steroidal hormones [9; 10; 12].

This research aims to assessment Stimulation of Spermiation using
human chorionic gonadotropin (HCG) in Common Carp males
(Cyprinus carpio) outside the breeding season, thus assessing this
process in the inducing spermiation and increasing the amount of
semen.

Materials and methods:

The research was conducted at the Faculty of Veterinary Medicine
at the University of Hama and the Production and Research Center
in the AI-Sin area of the General Authority of Fisheries and
Aguaculture from 01.09.2021 to 30.09.2021.

1. Thirty individuals of Common Carp males were selected from the
production unit of the General Fisheries and Aquaculture
Authority's Al-Sin area, with healthy, disease-free, sexually mature
outside the natural breeding season of this species, and placed in a
pond (7 m length, 3 m width, 1.5 m depth) after exposure to a saline
solution (3%) to ensure that they were protected from any pathogen.

2. Determine the temperature of water (22 — 26 °C), Dissolved
Oxygen (DO2= 8.6 mg/l), pH (7.5).

3. The fish were divided into five groups, including the control
group, each group was branded a particular colour for identification,
and the following symbols were given (C; G1; G2; Gs; Ga) so that
each group included six fish, and their total weights were taken (kg).

4. The concentrations required from the human chorionic
gonadotropin (HCG) with brand-name (HuCoG) were attended by
the production of a company (Bharat Serums and Vaccines Limited,
India) containing the packaging (5000 IU) to stimulate males to
spermiation, as follows: The first group (Gi) was given a
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concentration of 250 IU/kg, the second (Gz): 500 IU/kg, the third
(Ga): 750 1U/kg, and the fourth (G4): 1000 1U/kg. The control group
(C) was left without hormonal treatment.

Note: The same values of HCG concentrations that were used
during the breeding season of Common Carp were used in this study

[9].

5. Fish injected at only one dose, in the dorsal muscle below the
dorsal fin and above the lateral line. After being anaesthetized by a
bath of clove oil at 80 ppm/litre of water [11].

6. After injection and recovery, the fish were returned to the pond
prepared for the experiment and the temperature was as fixed as
possible (22-26°C). It was placed under observation after 10 hours
of injection at an hourly rate to monitor the response of the fish to
hormonal treatment.

7. Gentle pressure was applied through the abdomen to remove
urine, water, gut exudates and mucus to avoid contamination.
Semen was collected in glass vials by abdominal pressure:

a. The testes were weighed after dissection of the fish and semen
was extracted from them by the method of squeezing by hand for
the testes.

b. Gonado-Somatic Index was calculated by the following formula

:[8]
GSI = (Gonad weight / total weights) x 100
c. The semen volume extracted from the testes (ml) was determined.

8. Semen motility analysis: An activating solution of (0.3%) NaCl
was used for estimating motility. For the evaluation of motility,
about 1 pl of semen was placed on a test tube and 2,000 pl of
activation solution was added and thoroughly mixed with the tip of
a pipette (Author), about 10 ul of semen diluted placed on a clean
microscope slide that preferably is prewarmed to 22 °C and motility
was recorded using a camera (Samsung Galaxy A70 — Issue
11.0.16.0) mounted on a phase contrast microscope (Olympus
Optical CO., LTD, JAPAN). Each motility determination was
performed in triplicate for each semen sample. The duration of
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sperm motility (M) was measured immediately after initiation of
sperm activation within 3 to 4s until 100% spermatozoa were
immotile (IM) and expressed as sperm movement duration. The
percentages of motile spermatozoa were defined as the percentage
of progressively motile spermatozoa within each activated sample.
Progressively motile spermatozoa were defined as actively
swimming in a forward motion. Only forward moving sperm was
judged motile and sperm cells that vibrated in place were not
considered to be motile. Observations were made within two hours
of semen collection [24].

9. Sperm concentration: Using haemocytometer chambers with
improved Neubauer ruling; The first dilution was mixed thoroughly
by vortexing for 15 seconds at high speed. To avoid sedimentation
of the spermatozoa, immediately was removed a volume of the fixed
suspension sufficient to fill the entire area under the coverslip over
one counting chamber (typically approximately 10 ul). The second
dilution was mixed, as above, and immediately was removed a
second aliquot. The second chamber of the haemocytometer was
loaded the following the steps above. The haemocytometer was
stored horizontally for at least 10-15 minutes (to allow complete
sedimentation of spermatozoa in the 100 um deep chamber) at room
temperature in a humid chamber to prevent drying out. Sperm
number were assessed in both chambers of the haemocytometer.
The haemocytometer was examined with phase contrast-optics at
200X magnification (or 400X if microscope optics allow). The sum
and difference of the two numbers were calculated [24]:

Sperm count (mil/ml) = [(number of sperm * 2000) / 0.1] * 1000

Where the dilution factor = 2000 and volume of one square = 0.1
(Note, the count was done with only one of the four leukocytes
squares due to the very high density of the sperm).

Total sperm count (mil/ejaculate) = Volume of semen (ml) x sperm
count (mil/ml)

10. Vitality: The semen sample was mixed well. a 50-ul aliquot of
semen was taken, mixed with an equal volume of eosin—nigrosin
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suspension, and waited for 30 seconds. A smear on a glass slide was
made and allowed it to dry in air and examined immediately after
drying at x1000 magnification and oil immersion (at least 200
spermatozoa were evaluated, to achieve an acceptably low sampling
error).

The percentage of vital spermatozoa (Vitality, %) was calculated,
rounded off to the nearest whole number [24]. Then it was
calculated:

Viable sperms count (mil/ml) = Sperm count (mil/ml) x Vitality (%)

Total viable sperms count (ml/ejaculate) = Total sperm count
(mil/ejaculate) x Vitality (%)

11. Statistical analysis was carried out with the assistance of Excel
and SPSS (2021): (One-Way ANOVA; Tukey multi comparisons
method, P < 0.05).

Results and Discussion:

The mean of total weights of Common Carp males prepared to
hormonal injection were (2120.83 — 2148.16 g), and the highest
gonad weights (testes) were recorded of the Common Carp males
hormonally stimulated by HCG at G4 (192 g) (Table 1).

Table 1: Total weight and gonad weight of Common Carp males
treated by HCG.

Grou Total weight (g) Gonad weight (g)
P Min | Max | MeantS.D. Min | Max | MeanS.D.
C‘zrg)m' 2011 | 2150 | 2075.83+51.66 | 62 | 75 | 69.33+4.68

G1 2050 | 2150 | 2124.66+41.60 | 75 | 110 | 94.33+14.09°

G2 2100 | 2155 | 2132.83+22.14 | 140 | 151 | 146.83+4.62°

Gs 2100 | 2200 | 2148.16+32.07 | 155 | 170 | 162.17+5.04¢

Gy 2075 | 2200 | 2120.83+46.31 | 177 | 192 | 182.67+5.28°

a, b, ¢, d, e — The mean difference is significant at the 0.05 level.
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The mean of gonad weights (testis) after hormonal stimulation
ranged from 69.33 to 182.67 g (Table 1), with a clear significant
difference in favour of group G4 compared to groups G, Gz, Gz and
C, with gonad weight mean of 182.67 g (One-Way ANOVA; Tukey
multi comparisons method, P < 0.05) (Table 1).

The gonado-somatic index (GSI) of hormonally stimulated males
ranged from a mean rate of 4.45 +0.71 to 8.61 +0.20 (Figure 1),
with a clear significant difference in favour of Gs over the rest
groups and control, with the gonado-somatic index (GSI) of 8.61
(Tukey, P < 0.05) (Figure 1).

The semen volume of hormonally stimulated males ranged from a
mean rate of 0.58 £0.12 to 1.77 £0.1 ml (Figure 2), with a clear
significant difference in favour of G over the rest of groups and
control, with the semen volume of 1.77 ml (Tukey, P < 0.05)
(Figure 2), and no significant difference was observed between G»
and Gs, where the semen volume reached 1.43 £0.14 and 1.58 £0.12
ml, respectively (Tukey P > 0.05) (Figure 2), also no significant
difference was observed between C and Gi, where the semen
volume reached 0.42 and 0.58 ml, respectively (Tukey P > 0.05)
(Figure 2).

9.00

8.00

7.00

6.00

Mean of Gonado-somatic Index (%)

c 250 500 750 1000
Dose of HCG (IU/Kg)
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Figure 1. Gonado-somatic index (GSI) of Common Carp Males
after induction by HCG.

1.75

1.50

1.25

1.00

0.75-

Mean of Semen volume (ml)

0.50-

c 250 500 750 1000
Dose of HCG (IU/Kg)

Figure 2. Semen volume of Common Carp Males
after induction by HCG.

The sperm of Common Carp male appeared with a round head and a
long tail at a magnification of 400X (Figure 3).

Figure 3. Morphology of Common Carp's sperm.

19



Stimulation of Spermiation by HCG in Common Carp Males (Cyprinus carpio)
Outside the Breeding Season

(Head (blue arrow); Tail (red arrow)).

The mean percentage of motile spermatozoa (M) of the fresh semen
ranged from 94 to 95% within duration 115 seconds and the mean
percentage of immotile spermatozoa (IM) was 6%. The live
spermatozoa had whiteheads, and dead spermatozoa had heads that
were stained red or pink (Figure 4).

Figure 4. Semen sample: live spermatozoa had whiteheads
and dead spermatozoa had red or pinkheads.
The mean of sperm count was 1.856E+10 +6.73142+E9 to
3.80E+10 +2.38742+E10/ml (Figure 5), with a clear significant
difference in favour of G4 over the rest of groups and C, with the
sperm count of 3.80E+10/ml (Tukey, P <0.05) (Figure 5).
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C 250 500 750 1000
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Figure 5. Sperm count of Common Carp Males
after induction by HCG.

The mean of total sperm count was 7.7400E+9 +2.81774E9 to
6.753E+10 +£4.35879E10/ejaculate (Figure 6), with a clear
significant difference in favour of Gz, Gs and G4 over Gi and C
(Tukey, P < 0.05), with the sperm count of 5.336E+10
+1.68914E10, 5.572E+10 +3.44746E10 and 6.753E+10/ejaculate,
respectively, (Figure 6). And no significant difference was observed
between C and G: (Tukey P > 0.05), where the total sperm count
reached 7.7400E+9 and 1.308E+10 +£3.98197E9/ejaculate,
respectively (Figure 6).
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Figure 6. Total sperm count of Common Carp Males
after induction by HCG.

The viable sperms count ranged from a mean rate of 1.837E+10
+6.66411E9 to 3.762E+10 +2.36354E10/ml (Figure 7), with a clear
significant difference in favour of G4 over the rest of groups and C
(Tukey, P < 0.05), with the sperm count of 3.762E+10/ml (Figure
7).

4.00E10

3.50E10+

3.00E10

2.50E10

2.00E10—

Mean of Viable sperms count (mil/ml)

1.50E10-]

C 250 500 750 1000
Dose of IICG (IU/Kg)
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Figure 7. Viable sperms count of Common Carp Males
after induction by HCG.

The mean of total viable sperms count ranged from 7.6626E+9
+2.78957E9 to 6.685E+10 +4.31521E10/ejaculate (Figure 8), with a
clear significant difference in favour of G2, Gz and Gsover Gy and C
(Tukey, P < 0.05), with the sperm count of 5.283E+10
+1.67224E10, 5.516E+10 +3.41300E10 and 6.685E+10/ejaculate,
respectively, (Figure 8). And no significant difference was observed
between C and G: (Tukey P > 0.05), where the total sperm count
reached 7.6626E+9 and 1.295E+10 +£3.94215E9/ejaculate,
respectively (Figure 8).

6.00E10

4.00E10

2.00E10

Mean of Total viable sperms count
(mil/ejaculate)

0.00E0

C 250 500 750 1000
Dose of HCG (IU/Kg)

Figure 8. Total viable sperms count of Common Carp Males
after induction by HCG.

Sperm quality is a very important factor conditioning the correct
process of natural or artificial spawning. Historically, research on
the sperm quality of freshwater fishes, whether examined across
breeding season or with exogeneous hormonal stimulation, has
focused on such endpoints as the volume of milt produced, the
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physicochemical properties of the semen and fertilizing capabilities
[6].

In teleost fish, sperm motility is a one of biomarkers for assessment
of sperm quality [18]. Since carp do not accumulate stores of
spermatozoa within the genital tract, but rather respond by
mobilizing a portion of mature sperm following appropriate
environmental and social cues, maintaining a high degree and
duration of matility is vital to ensuring successful fertilization [6].

In the current study, it was found that the human chorionic
gonadotropin (HCG) succeeded in stimulation spermiation and
increasing the amount of semen in Common Carp (Cyprinus carpio)
outside the breeding season. The 1000 IU of HCG/kg injection
recorded the best results compared to the rest of the concentrations,
whether in sperm count, total sperm count, viable sperm count, or
total viable sperm count.

The completely impaired spermiation observed in Common Carp
males not treated with HCG outside the breeding season confirms
the importance of administering the hormonal injection. Also, the
efficacy of the 1000 1U/kg dose in increasing semen volume, total
sperm count and vitality more than the remaining doses (250, 500
and 750 IU/kg) reinforces the importance of increasing the
concentration outside the breeding season. The reason for this is
due to the sharp drop in its natural hormones that stimulate
spermatogenesis during the breeding season, and thus the success of
1000 IU/kg concentration in accelerating reaching the threshold
required for faster and better stimulation than the remaining
concentrations. And with attention not to exaggerate in raising the
focus from the possible threshold of stimulation so as not to occur
the negative action that leads to the reduction of spermiation. While
the concentration 500 1U of HCG/kg gave the best results during the
breeding season, [9] and the dose of 1500 IU of HCG/kg [23].

Seifi and others [23] found the semen volume was 1.5 ml, the sperm
motility duration was 47.20 seconds, and the percentage of motile
sperm was 60% comparison to our results 1.77 ml, 115 seconds and
95%. While Hulak and others [14] found the motility duration of
common carp was very short like other freshwater fish at ambient
temperature. Also Hassan and others [13] found the duration of the
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forward movement of sperm at different osmolality of activating
solutions showed great variations from 58 to 141 seconds which is
similar to other carps.

In most fresh-water species, sperm usually moves for less than 2
min and in many cases is only highly active for less than 30s [20,
21, 5, 15].

Sperm motility is the functional parameter that might be influenced
directly and most significantly by sperm morphology and structure
of sperm [3; 17]. There are several factors that affect sperm motility
such as pH, temperature, ions (K*, Na*, ca*™) and osmolality [7, 19,
2] which lead to activation of axonemal movement.

Conclusions:

1. The human chorionic gonadotropin (HCG) succeeded in inducing
spermiation and increasing the amount of semen in Common Carp
(Cyprinus carpio).

2. The mean of the highest testes weight and gonado-somatic index
(GSI) was 182.66 g and 8.61, respectively at 1000 1U of HCG/kg.

3. The mean of the highest semen volume was 1.77 ml at 1000 IU of
HCG/kg.

4. The mean percentage of motile spermatozoa (M) was 0.95%
within duration 115 seconds.

5. The mean of the highest total sperm count and total viable sperms
count was 6.753E+10/ejaculate  and  6.685E+10/ejaculate,
respectively at 1000 IU of HCG/Kg.
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Abstract

Traditionally, bone has been viewed as a relatively static tissue
only fulfilling mechanical and scaffolding function. In the past
decade however, this classical view of the bone has
considerably evolved towards a more complex picture. It is
now clear that the skeleton is an endocrine organ itself.
Through the secretion of Osteocalcin an osteoblast derived
molecule, the skeleton regulates glucose homeostasis and male
reproductive functions. Where undercarboxylated
Osteocalcin(Un-OC )acts following its binding to GPRC6A, on
Leydig cells of the testis to enhance testosterone biosynthesis.
osteocalcin promotes this regulation via a pancreas-bone-testis
axis independently of and in parallel to the hypothalamus-
pituitary-testis axis, male reproductive functions by promoting
testosterone biosynthesis. In the current study we aim to
validate the newly discovered function of Un-OC and the
involvement of this axis in male infertility in a cohort of Syrian
infertile male. We recruited 172 males, of them 59 fertile males
(sperm count >39 x10° sperm/ejaculate) as a control group,
113infertile males divided into two subgroups, 51 Azoospermic
group (sperm count is O x10° sperm/ejaculate) and 62
oligospermic (sperm count < 39x10° sperm/ejaculate). Un-OC
showed a positive correlation with each of sperm count and
hypogonadism and a negative correlation with LH. Simple
linear regression proved a significance and prediction value
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with Testosterone, Sperm count and LH, Logistic regression
showed significance and a predictive value with
hypogonadism. Our results represent a confirmation of the
proposed notion of Un-OC and prove the involvement of the
newly discovered hormonal axis in regulation of male fertility.
This hormonal axis may signify a new locus for diagnosis and
treatment of male infertility especially idiopathic male
infertility.

Key words: Undercarboxylated Osteocalcin, Testosterone,
male infertility, Leydig cells
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Introduction

The genetics approach has revealed that bone has more
functions than expected. In particular, bone is an endocrine
organ secreting a growing number of hormones.! In that
context the discovery of the osteoblast derived hormone
osteocalcin has significantly extended the field of bone biology
because of the number of physiological processes regulated by
this hormone, osteocalcin has been shown to augment several
aspects like male fertility, energy metabolism, Dbrain
development and cognition. As a whole, these discoveries shed
light on the cross-talk between multiple organs and provide
credence to the search of additional endocrine functions of
bone?.

Ostecalcin OCN(ApoOCN)is a 5.6 kD secreted protein of 46-
50 amino acids, produced primarily by osteoblasts and is the
most expressed non-collagenous protein in the bone
extracellular matrix, it is actively involved in bone formation?,
A post-translational modification adds three gamma carboxyl
groups on glutamic acid residues at positions 17, 21, and 24,
mediated by y-glutamyl carboxylase which utilizes CO2, 02
and vitamin K as cofactor, the carboxylated form of
OCN(Holo OCN) accumulates in the bone extracellular matrix
(ECM) because of its high affinity to hydroxyapatite®.

Insulin signaling in osteoblasts induces bone resorption, the
low pH generated by osteoclasts in the resorption lacunae
allows the removal of y-carboxyl groups from the glutamate
residues and  the release of active undercarboxylated
Osteocalcin(Un-OCN)from the bone Extra Cellular Matrix
(ECM) to the circulation®®.Undercarboxylated Osteocalcin
binds to a G protein-coupled receptor (GPCR6A), which is
expressed in the testis, inducing an increase in testicular
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testosterone  biosynthesis and a reduction of germ cell
apoptosis’.

As Gonads regulate bone physiology through the secretion of
sex steroid hormones. According to the general principle of
feedback regulation, the control of bone mass accrual by
gonads implies that bone affects the reproductive functions.®
taking into consideration the newly discovered role of
Undercarboxylated Osteocalcin in regulation of male fertility,
the feedback loop is closed and a pancreas-bone-testis axis is
involved in controlling male reproductive functions by
promoting Testosterone biosynthesis independently of and in
parallel to the hypothalamus-pituitary-testis axis®.

Aim of Research

In the current study we aim to investigate the role of UnOC as
a predictor of low sperm count and primary hypogonadism in a
well-established cohort of infertile males.

Material and methods

Subjects

The current prospective cross-sectional study included 172
male subjects, attending the Orient Hospital for Assisted
Reproduction Treatment for fertility problems in Damascus, an
informed consent was provided to each subject, Patients were
consecutively enrolled according to the following exclusion
criteria: obstructive azoospermia, history of Orchitis, testicular
torsion/trauma or cancer and use of drugs with acknowledged
gonadal toxicity and drugs that affect bone metabolism. All
patients underwent clinical examination and were requested to
provide a semen sample and a blood sample obtained in the
early morning at fasting state.

Semen analysis was performed according to World Health
Organization Guidelines'®. Based on sperm count parameter,

36



p Al e Al Glgse Glugla 3US 2022 ale 10 Sl 44 alaall o) dadly Alas

patients were subdivided into normozoospermic, with a total
sperm count equal or greater than 39x10° cells/ejaculate as a
control group, and oligozoospermic group with a sperm count
between 1x10° and 39x10%cells/ejaculate and azoospermic
group with a sperm count O cells/ejaculate.

Hypogonadism was defined based on total T and LH
measurement, where normal (Eugonadal) state is represented as
T > 10.5 nmol/l and LH < 9.4 1U/l, primary hypogonadism
when T < 10.5 nmol/l and LH > 9.4 IU/I*, The peripheral
blood and plasma samples were collected by venipuncture and
stored at -80°C until use.

Serum levels of FSH, LH, T were evaluated by commercial
electrochemiluminescence immunoassay methods (Elecsys
2010; Roche Diagnostics) at the Central Laboratory of
Damascus University Hospital (Al-Assad University Hospital).
Serum Undercarboxylated OCN (UnOC) were measured by
Enzyme- Linked Immunosorbant Assay (ELISA), according to
the manufacturer’s instruction (Takara, Basel, Switzerland).
Statistical analysis

Statistical analyses were performed using SPSS 23 Statistics for
Windows (Chicago, IL). The results were expressed as means +
standard deviations (SD). The Kolmogorov—Smirnov test was
used to check for normal distribution. Differences in the mean
values of parameters according to sperm count groups was
evaluated using ANOVA test followed by post hoc test for
pairwise comparisons between subgroups: Tukey’s test when
equal variances are assumed, Tamhane test when equal variants
are not assumed, Correlation between continuous variables were
assessed using Person’s correlation test for parametric
correlation or Spearman’s correlation analysis for non-
parametric variables, liner regression was performed to evaluate
the regression between UnOC and T, LH and sperm count,
Logistic regression was performed to investigate UnOC as a
predictor for hypogonadism, P-values < than 0.05 were
considered as significant.
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Results and Discussion

Chariarestics of the study groups are listed in tablel,
differences in mean values among groups were noticed for
subgroups based on each of sperm count and
Hypo/Euogonadism groups for (Testosterone, p=0.000),(LH,
P=0.000), (UnOC, P=0.001)and(Testosterone,
p=0.000),(LH,P=0.000),(UnOC P=0.000) respectively.

A negative correlation was found with LH (R=-0.493, p=0.000)
when Sperman correlation test was performed, Figurel.While

Tablel.Chariarestics of study subjects

A positive correlation was found with sperm count (R= 0.456,
P=0.000), Figure2 and a positive correlation was found with
Testosterone (R=0.339, p=0.000), Figure3.
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P . P

Sperm count value Hypo/Euogonadism value

AZO OLIGO NORMO Hypogonadism | Euogonadism

N=51 N=62 N=59 N=107 N=65
Age.y

37.9+7.3 37.016.7 36.845.9 | 1.000 37.116.8 37.3816.1 0.661
T, nmol/I 5.89+2.5 6.96+2.44 | 14.92+4.22 | 0.000 6.30£2.5 14.41+4.3 0.000
LH, IU/L 13.59+5.26 | 10.54+4.19 | 6,07£2.06 | 0.000 12.4+4.72 5.49+1.52 0.000
UnOC,ng/ml 5.4+1.9 6.17+2.4 6.812.2 0.001 5.4+1.81 7.289+2.47 | 0.000

T Testosterone, LH luteinizing hormone, UnOC undercarboxylated osteocalcin,
Primary Hypogonadism T > 10.5 nmol/l and LH < 9.4 IU/L

Primar

When performing simple linear regression analysis to evaluate
the prediction value of UnOC on LH, T, Sperm count, and
logistic regression to evaluate predictive value of UnOC on
Hypogonadism, it was found that (B=461, R?=0.199, P=0.000)
for Sperm count, (B=0.102, R?=0.724, p=0.000) for LH and
(B=0.724, R?=0.102, P=0.000) for T, and (B=0.205, R?=0.205,
P=0.002) for hypogonadism, Table2
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Figure3. positive correlation between Un-OC and T

Table.2 Simple linear Regression for T, LH, Sperm count, logistic regression for
Hypogonadism

Dependent Variable R2 B P
Sperm Count 0.199 4.161 0.000
Testosterone 0.102 0.724 0.000

LH 0.145 -0.842 0.000
Hypogonadism 0.151 1.52 0.000

Independent variable: UnOC
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The definite value of UnOC/GPRCG6A pathway in reproductive
phenotype in humans has been discovered by finding two
patients harboring a rare heterozygous missense variant in the
extracellular domain of GPRC6A (F464Y), which prevented
the receptor from localizing to the cell membrane and blunted
the signaling pathway. Interestingly, the clinical features of
these patients were comparable with testicular insufficiency as
characterized by subfertility, altered sperm parameters, low
circulating T levels and high circulating LH levels, Moreover,
one of the two patients had unilateral cryptorchidism?3, In
other words it verified that for at least one gender there is an
endocrine regulator of reproduction by the skeleton. It also
illustrates the existence of major differences in the regulation
of fertility between male and female'“.

On the other hand, these results were expected because the
feedback rule that applies to most endocrine regulations,
suggested that given the fact that sex steroid hormones regulate
bone mass in both genders, such a feedback regulation might
exist. In broader terms, the existence of this function increases
the importance of osteocalcin as a hormone®®.

Many subsequent studies were initiated ever since to validate
this notion and to evaluate the effect of the elements of the
hormonal axis: UnOC/GPARCG6A on Testosterone levels in
different cohort of subjects, Association between serum levels
of ucOC and T was investigated by Kirmani et al, in 56 boys
aged 7-21 years and positive association was found for bone
age from 11 to 14 years'®. Undercarboxylated osteocalcin
(UnOC) showed positive association with free testosterone
(FT) in a cross-sectional study of 69 Japanese men affected by
type 2 diabetes mellitus. The authors suggest for the first time
that UnOC and the UnOCl/total Osteocalcin (TOC) ratio have a
positive correlation with Free T and a negative one with
luteinizing hormone LH in type 2 diabetes mellitus?®.
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Free T was positively correlated with  UnOCN/OCN ratio
(R=0.323 P < 0.05, in 91 male patients in Italy 1’ In 98 male
affected with T2DM, total OC was positively related with
testosterone (r=0.236, P=0.019) 98 male in China®, these
results highlight the wvalue of this novel hormonal axis on
testosterone levels the most important hormonal determinant of
male fertility.

Findings and Recommendations

In the current study we investigated the role of UnOC on sperm
count, testosterone and hypogonadism, in a cohort of Syrian
infertile patients, our results proved the role of UnOC as a
predictor of sperm count, Testosterone and hypogonadism via a
regression model, which is in accordance of the previous
studies listed above this results underline the involvement of
Osteocalcin in male fertility and underscore the role of the
bone in regulation of male fertility and the crosstalk between
bone and testis, and the endocrine role of bone, Further studies
are required in a larger sample size and other ethnicities.

The possible pharmacological modulation of this hormonal
pathway represents an attractive perspective for the treatment
of male infertility, recent studies aimed to improve both
metabolic derangements and male hypogonadism through oral
administration of UnOC in animal models'®, another path of
research is directed towards preparing computational models
of GPRC6A which represent a suitable platform to develop
new small molecules with possible agonist or antagonist
properties. Therefore, in this direction, the best has still to
come®,
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Prevalence of yeasts in toenails in
diabetic patients in Homs, Syria

Abstract

Diabetes patients are more prone to develop infections. One of
them are fungal infections in nails, which can result in the increase
frequency and risk of diabetic foot ulcers. The study aims to
determine the prevalence of toenails onychomycosis in diabetics
and its correlation with some associated factors and to identify the
causative yeasts. A total of 126 type 1 and 2 diabetic patients
admitted in Al-Basel Hospital and the Military Hospital in Homs
city during the period from November 2020 to July 2021, were
enrolled. Nail clippings were collected, placed in sterile petri dishes
and sent to the microbiology laboratory at Faculty of Pharmacy, Al-
Baath University after they were labeled with patient code, age, sex,
date, place and time of collection. Direct microscopy using
Potassium hydroxide 20% and culture on Sabouraud's dextrose agar
medium (SDA) and SDA with 5% chloramphenicol and
cycloheximide were performed for each sample. Identification of
yeasts was based on the colony morphology, gram stain, germ tube
test, urease test and carbohydrate fermentation test. Out of 126
cases, incidence of fungal infections in toenails was found to be 106
(84.12%). Non-dermatophytes (NDM) was the most common
isolate in nails specimens (70.8%) cases followed by yeast (7.5%).
More than one fungal species was found in 23 (21.7%) cases. Distal
lateral subungual (DLSO) was the most frequent clinical type 90
(85%). Onychomycosis was found to correlate significantly with
advancing age, duration of diabetes.

key words: Diabetes mellitus, Onychomycosis, Yeasts, Toenails.
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Assessment of knowledge of nursing staff
in health centers about child sexual
maltreatment

AliW !, Mostafa N2, Zamzam S?

Abstract

Child Sexual Maltreatment: CSM is a problem of epidemic
proportions, leading to lifelong physical and mental health
complication. The nursing staff in health centers is on the first line
in the prevention and treatment of this problem, as their knowledge
about it is an essential pillar in its management. Therefore, the
current descriptive study aim to identify the knowledge of 84
nursing from the nursing staff in 12 health centers in Lattakia city
about CSM, they were selected using the convenient sample
method, and the data were collected using a questionnaire
developed by the researcher. The results showed: that the nurses'
knowledge level was excellent about CSM forms and average about
physical indicators, psychological indicators, behavioral indicators
and indicators of parents and child caregivers for CSM by 80%,
55%, 58.8% and 58%, respectively, and the total level of their
knowledge was at a good level of 63.1 %. Without statistical
significance relationship between nurses' knowledge and any of
their demographic characteristics. The study recommended the
necessity of enhancing nurses’ knowledge by designing an
educational program about CSM, preparing a guide for them in the
health center about CSM, and conducting research on nurses’
knowledge about other forms of child abuse.

Key words: knowledge, Nursing Staff, health centers, child sexual
maltreatment.
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Abstract:

This research tests hormonal injections using human chorionic
gonadotropin (HCG) in Common Carp females, thus assessing this
process in the stimulation of ovulation and fecundity outside the
breeding season. Common Carp females were injected with the
following concentrations of HCG (250, 500, 750 and 1000 1U/kg).
The ovulation rate was 100% for all females stimulated by HCG. The
lowest latency time for ovulation was 40 hours at a concentration of
750 1U/kg, While the ovulation never occurred in the control sample.
The maximum ovary weight, the largest absolute fecundity, and
largest oocyte diameter at concentration 750 1U/kg were 699.2 g,
577868 oocytes, and 1.47 mm, respectively. The results of using
HCG showed efficiency in inducing the ovulation and increasing
fecundity in stimulated Common Carp females compared to those of
non-hormonal stimulated.

Key Words: Cyprinus carpio, HCG, Ovulation, Fecundity.
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Introduction:

This study is part of a more comprehensive study dealing with the
effect of the human chorionic gonadotropin (HCG) on ovulation and
fecundity of female common carp within and outside the breeding
season. The culture of the Common Carp (Cyprinus carpio) has seen
an increase in production and has gained importance in Syria's water
farming sector. This is because it contains many advantages (high
growth rate, low production cost, cultured under several systems,
extreme resistance to diseases and stress) [8].
The process of artificial fertilization is a complementary process to
the natural maturity of fish, as hormonal injection stimulates the
completion of the development of oocytes inside the ovary and helps
to stimulate the ovulation and hence access sexual products. The
control of final oocyte maturation and ovulation in females has
become a very important practical issue in aquaculture for many
reasons, including improving fertility, synchronized ovulation time
in @ most spawning populations, and increased the rate of fertilization
and hatching rate [5; 6]. The use of the human chorionic
gonadotropin (HCG) is a simple and convenient method for the bio-
stimulatory of fish, for easy preparation and storage does not need to
inject anti-dopamine as a companion [1], and mimics the
gonadotropin hormone (GtH) that is synthesized and released by the
pituitary gland of fish [8].
This research tests hormonal injections using human chorionic
gonadotropin (HCG) in Common Carp females, thus assessing this
process in the stimulation of ovulation and fecundity outside the
breeding season.
Materials and methods:
The research was conducted at the Faculty of Veterinary Medicine at
the University of Hama and the Production and Research Center in
the AI-Sin area of the General Authority of Fisheries and
Aguaculture from 01.09.2021 to 15.09.2021.
1. Thirty individuals of Common Carp females were selected from
the production unit of the General Fisheries and Aquaculture
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Authority's Al-Sin area, with healthy, disease-free, sexually mature
outside the natural breeding season of this species, and placed in a
pond (7 m length, 3 m width, 1.5 m depth) after exposure to a saline
solution (3%) to ensure that they were protected from any pathogen.
2. Determine the temperature of water (22-26 °C), Dissolved Oxygen
(O2=8.6 mg/l), pH (7.5).

3. The fish were divided into five groups, including the control
group, each group was branded a particular colour for identification,
and the following symbols were given (C; G1; G2; Gs; Ga) so that
each group included six fish. And took their total weights (kg).

4. The concentrations required from the human chorionic
gonadotropin (HCG) with brand-name (HuCoG) were attended by
the production of a company (Bharat Serums and Vaccines Limited,
India) containing the packaging (5000 IU) to stimulate females to
ovulation, as follows: The first group (G1) was given a concentration
of 250 1U/kg, the second (Gz2): 500 IU/kg, the third (G3): 750 1U/Kg,
and the fourth (Gs): 1000 1U/kg. The control group (C) was left
without hormonal treatment.

Note: The same values of HCG concentrations that were used during
the breeding season of Common Carp were used in this study [10].
5. Fish injected at only one dose, in the dorsal muscle below the
dorsal fin and above the lateral line. After being anaesthetized by a
bath of clove oil at 80 ppm/litre of water [9].

6. After injection and recovery, the fish were returned to the pond
prepared for the experiment and the temperature was as fixed as
possible (22-26°C). It was placed under observation after 10 hours
of injection at an hourly rate to monitor the response of the fish to
hormonal treatment.

7. When watching the large bulge in the abdominal area of the
females, we have resorted to the light pressure on the abdomen with
clutching to obtain the oocytes and confirm their formation, with the
latency time for ovulation being finely determined (the period from
injection until the onset of ovulation is estimated to be hourly), and
the ovulation rate [Ovulation rate = (number of females with
ovulation/number of females with hormonal treatment) * 100] [12],
the ovary weighed after dissection of the fish, absolute fecundity was
recorded (number of oocytes in 1 g / ovary weight), the oocyte
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diameter (mm) was recorded [took 1 g of stripping oocytes and count
them under the microscope lens and measured one micron in
diameter at (40X) and subsequently converted to millimetres].

8. Tissue samples of 1 mm were taken from three regions (anterior,
middle and posterior) of female ovaries to accurately distinguish the
development of oocytes and determine the true degree of maturity
they reached as a result of the previous hormonal injection, where
they were fixed in formalin (10%), performed the required tissue
passages and drafted according to a protocol in force in the
pathological anatomy laboratory (Lab private).

9. Statistical analysis was carried out with the assistance of Excel and
SPSS (2021): (One-Way ANOVA; Tukey multi comparisons
method, P< 0.05).

Results and Discussion:

The latency time to ovulation was set at 40 hours after injection in
G3 and ovulation was followed at the remaining concentrations from
46 and 53 to 58 hours at G4, G2 and G1, respectively. The ovulation
was not achieved in the control group (C) (Table 1).

Table 1. Latency time for ovulation of Common Carp.

Group Latency time (hours)
Control (C) 0
G1 58
G2 53
Gs 40
Gs 46

At all concentrations, the female's ovulation rate was 100%. The
average of ovary weights after hormonal stimulation ranged from
150 t0 699.2 g (Table 2), with a clear significant difference in favour
of group Gs compared to the rest groups and C, with ovary weight
average of 699.2 g (One-Way ANOVA,; Tukey multi comparisons
method, P <0.05) (Figure 1).

The absolute fecundity of hormonally stimulated females ranged
from an average rate of 66983 to 577868 oocytes (Table 2), with a
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Table 2 . Results of Common Carp females treated by HCG.

Corlltro Group
C G G; Gs Ga
No.
e 6 6 6 6 6
min | 2.88 | 275 | 270 | 2.77 35
V?/-gitar:t max | 3.30 | 330 | 320 | 3.40 43
(kg) mea | 3.4020. | 3.300. | 4 oo | 29650, | 29740,
g n 15 19 0. 27 19
min | 145 227 244 669 518
Ovary [max| 156 242 260 710 530
W&'}‘)}ht mea| 150 | 2305 | 2513 | 699 524
n | +460 | +5.96 | +557 | +15.12 | +5.25
Absolut | min | 66079 | 103588 | 200337 | 565749 | 419786
e [max| 67500 | 110300 | 205321 | 587654 | 428659
Feft“”d g | 66983 | 107530 | 201722 | 577868 | 424706
(Oog’yte °% | 44941 | 2819, | £1845. | +7113. | +2940.
) 0 05 51 57 63
Oocyte | min | 075 | 125 | 126 | 146 | 1.2
Diamet | max| 077 | 127 | 128 | 148 | 135
er mea | 0.77+0. | 1.26x0. | 1.27+0. | 1.47+0. | 1.33+0.
(mm) n 01 01 01 01 01
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clear significant difference in favour of G3 over the rest of groups
and control, with the absolute fecundity of 577868 oocytes (Tukey,
P<0.05) (Figure 2).

700.00

600.00

500.00

400.00

300.00

Mean of Weight of Ovarium

200.00

100.00

1.00 2,00 3.00 4.00 500
Dose of HCG (IU/Kg)

Figure 1. Ovary weight of Common Carp after induction by
HCG.
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Figure 2. Absolute fecundity of Common Carp after induction
by HCG.
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The average of oocyte diameters recovered after the ovulation was
0.77 to 1.47 mm (Table 2), with a clear significant difference in
favour of Gscompared to the rest groups and C, with oocyte diameter
average of 1.47 mm, respectively (One-Way ANOVA,; Tukey multi
comparisons method, P < 0.05) (Figure 3), While no significant
difference between Gz and G2 (Tukey, P > 0.05).

= = = =
[=] &) B [
=} (=] o o

Mean of Oocyte Diameter (mm)
g

o)
=)

1.00 2.00 3.00 4.00 5.00
Dose of HCG (IU/Kg)

Figure 3. Oocyte diameter of Common Carp after induction by
HCG.

Histological sections of female ovaries stimulated by human
chorionic gonadotropin (HCG) showed a clear differentiation of
mature oocytes formed in the vitellogenic growth stage, and very few
oocytes in the previtellogenic growth stage [13] (Figure 4).

In the current study, it was found that the human chorionic
gonadotropin  (HCG) succeeded in accelerating ovulation in
Common Carp (Cyprinus carpio), the lowest latency time for
ovulation was recorded at the average value 40 hours after injection
of 750 IU of HCG/kg compared to all other concentrations. The
results in the current study did not correspond to those obtained by
Assal and Salihe [3] when using the dose of 1000 IU of HCG/Kg,
which showed a latency time for ovulation of 15 hours compared to
our result of 32 hours, while Faraj et al. [7] recorded 16 hours at the
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Ye®

C
Figure 4. Ovarian tissue sections of the Common Carp induction
by HCG show the oocytes in Provitelogenic (PV) growth stage and
Vitelogenic (Vg) growth stage of their evolution, especially the
Final Oocyte Maturation (FOM). Group: G1, G2, Gs, G4, C. (H&E
—40X)

dose of 1500 1U/kg, and Akar et al. [2] recorded 18 hours on the dose
of 2000 1U/kg (in two equal doses of 1000 1U/KkQ).

Our results also showed a very good response to ovulation at a rate
of 100% in all females (hormonal treatment) treated hormonally of
previous concentrations of HCG, as opposed to what Yeasmin et al.
[14] found with no effect of 400, 500 and 600 IU of HCG/kg in
inducing ovulation.

The higher latency time for ovulation may be due to insufficiency of
gonadotropin in plasma, which is necessary for final maturity and
ovulation [4; 11] the differences in the latency time may have been
due to the type of commercial hormones circulating, the hormone
injection doses used, the water temperature, injection time, and fish
maturity.
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Conclusions:

1. The lowest latency time for ovulation was recorded at an average
value 40 hours after injection of 750 IU of HCG/kg.

2. The maximum ovary weight was 699.2 g at 750 1U of HCG/kg.
3. The maximum absolute fecundity was 577868 oocytes at 750 1U
of HCG/Kg.

4. The maximum oocyte diameter was 1.47 mm at 750 IU of
HCG/kg.
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