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Prevalence of Iron Overload and
Assessment of the Efficacy of Iron
Chelating Regimens in Patients with
B_Thalassemia Major in Homs

ABSTRACT

Background Regular blood transfusion is a lifesaving procedure for
patients with beta major thalassemia; nevertheless these frequent
transfusions may ultimately result in iron overload and toxic
accumulation of iron in the heart, liver and endocrine glands,
leading to hemosiderosis and ultimately patient’s death.

Aim Due to the scarcity of national studies that assess the
effectiveness of iron chelating regimens at the National Thalassemia
Centers in Syria, our current study aimed at investigating prevalence
of iron overload in Syrian beta major thalassemia patients and
comparing the efficacy of the different iron chelator therapies.

Subjects and Methods We first conducted a retrospective study to
evaluate the prevalence and level of iron overload in patients
diagnosed with beta major thalassemia, receiving an iron chelator
regimen (mono- or combination therapy) in the Thalassemia Center
in Homs. We followed this with a 15 month prospective cross-
sectional observational study encompassed patients with iron
overload who are undergoing chelation therapy with
Desferrioxamine (DFO) or Desferrioxamine + Deferiprone [DFO +
DFP].

Results Out of 280 patients diagnosed with beta thalassemia major,
245 patients were receiving iron chelating therapy. The records of
205/245 (83.7%) revealed at least one ferritin measurement in 2009
and 2010. The average age was 11.35 £ 5.69 year-old. 39% of the
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patients were administered DFO, 30% and10% received Deferasirox
DFX or Deferiprone DFP respectively, whereas 21% received [DFO
+DFP]. The average ferritin concentration of the study population
was 3954.89 + 1431.37 microgram/liter, and approximately98% had
iron overload. Patients on Deferasirox (DFX) had the lowest ferritin
concentrations when compared with these of their peers on the DFO
and [DFO + DFP] regimens (P=0.0001 and P=0.002 respectively).
Patients of DFX also had the lowest percentage of severe iron
overload (31%) in comparison with 58%, 51%, and 40% in patients
on DOF, [DFO+DFP], and DFP respectively. After the 15 month
follow up period, the combination of [DFO+DFP] reduced ferritin
concentration by 21% of the baseline value (P=0.0006), whereas
DFO was ineffective.

Conclusion This observational study reveals aspect of the current
status of iron chelating therapies in one of the National Thalassemia
Centers, and proves the absence of any measurable effectiveness of
DFO in lowering iron stores. Our results also provoke questions
regarding patients’ compliance and the economic and therapeutic
effectiveness of the currently approved iron chelating regimens, and
finally it necessitate more prospective studies.

Key Words beta thalassemia major, iron overload, iron chelators,
effectivene
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Approach And Management Of latrogenic Out Of Hepatic Bile Duct Injuries
Dr. Ghaith Albelal Dr. Hamod Nasr™*
Abstract

Objective: latrogenic out of hepatic bile duct injuries are common complications
because of a large amount of operations in bile tract . Target of our study is to
determinate causes of this injures and cases which occur within surgery , then we can
select the best way to repair that injuries .
Materials and Methods: 37 patients who had iatrogenic injuries of bile duct , between
the age of 15 and 60 in the period 2015-2017 were included in our prospective study,
(9 ) of them were diagnosed per surgery , ( 28 ) after surgery , ( 2 ) patients had
laparoscopic surgery repair , (35) patients had open surgery repair . Data were
analyzed at 3,6, 12 and 24 months with reference improvement symptoms , natural
biliary discharge , absence of complications and remission of comorbidities.
Results: (2) patients who had laparoscopic repair without T tube did not have any
complications . (4) patients who had open surgery repair with T tube , (3) of them
suffered from narrowing after 10 months and repaired by choledochojejunostomy . (4)
patients had end-end biliary anastomosis with T tube and 2 of them suffered from
narrowing repaired by choledochojejunostomy. (3) patients had
choledochoduodenostomy and 2 of them had narrowing which repaired by
choledochojejunostomy .one patient had Omega- choledochojejunostomy and needed
expansion later . So most of patients (30) (81%) had Roux-en-y
choledochojejunostomy with excellent results (90-95% ) , just 2 of them needed
reoperation because of narrowing and stones .
Conclusions: Our Study concludes that Roux—en-y choledochojejunostomy is the
best way to repair injuries in bile duct , improvement symptoms , provide natural
biliary discharge and reduce complications , in two— year follow— up after surgery.

Key words: end-end biliary anastomosis , choledochoduodenostomy , Omega-
choledochojejunostomy , Roux—en-y choledochojejunostomy .

*This research was prepared in the context of the master's thesis of Dr.Ghaith Albelal
under the supervision of Ass.Prof.Dr. Hamod Nasr

**Department Of surgery—Facultly Of Medicine— Damascus University
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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 1U/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 IU 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 1U
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 fish, for easy preparation and storage does not need to
inject anti-dopamine as a companion [1], and mimics the gonadotropin
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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
Al-Sin area of the General Authority of Fisheries and Aquaculture 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; Gi1; G2; Gs; G4) 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 1U) to stimulate males to spermiation, as follows: The
first group (Gi) was given a concentration of 250 1U/kg, the second
(G2): 500 IU/kg, the third (Gs): 750 1U/kg, and the fourth (Gas): 1000
IU/kg. The control group (C) was left without hormonal treatment.
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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 ul of activation solution
was added and thoroughly mixed with the tip of a pipette (Author),
about 10 pl 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 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
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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
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 %1000 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 (%)
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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 @), 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 MeanzS.D. Min | Max | MeanzS.D.
C‘zrg)m' 2011 | 2150 | 2075.83451.66 | 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.

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 Gi, G2, Gs 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 G4 over the rest groups and
control, with the gonado-somatic index (GSI) of 8.61 (Tukey, P <
0.05) (Figure 1).
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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 G4 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 Gg,
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 G1, 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 (%)

3.00

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

Figure 1. Gonado-somatic index (GSI) of Common Carp Males
after induction by HCG.
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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.
(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).
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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).

4.00E10

3.50E107

3.00E107

2.50E107

|223E10
2.00E107

Mean of Sperm Count (mil/ml)

1.50E10+

C 2.‘;0 560 75IO 10I00
Dose of HCG (IU/Kg)

Figure 5. Sperm count of Common Carp Males
after induction by HCG.
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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 G2, Gz and G4 over Gy 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).

6.00E10-

4.00E10-

2.00E107

Mean of Total Sperm Count
(mil/ejaculate)

0.00E0-

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

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).
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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 G,, Gz and G4 over G; 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
G1 (Tukey P > 0.05), where the total sperm count reached 7.6626E+9
and 1.295E+10 +3.94215E9/ejaculate, respectively (Figure 8).
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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 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 motility 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.
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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 1U/Kkg)
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 U 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
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 IU of HCG/kg.
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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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Evaluation of the dimensional accuracy
of 3D printed PEEK facial implants in

repairing maxillofacial deformities.

Dr. Hikmat Yaqoub* Dr. Ali Khalil**
Ahmed Fayez Ahmed ***

summary
Obijective: This study aims to evaluate the accuracy of PEEK facial
implants in repairing maxillofacial deformities.
Research materials and methods: The research sample consisted of
10 patients suffering from facial deformities between 2020 and
2021 in the Department of Oral and Maxillofacial Surgery at
Tishreen University Hospital - Lattakia - Syria. All patients
underwent computed tomography using a device provided that a
number of A large number of sections (more than 200 sections in
each axis) and the thickness of the section is less than 1 mm with an
accuracy of 64 bits, then a design for the required facial implant
was carried out in coordination between the designer and the
surgical team. The printed implant by comparing the default design
of the implant and scanning the printed implant, then performing
surgeries for patients under general anesthesia according to the
appropriate surgical approach and fixing the implants by titanium
screws while covering them with the appropriate medication.
Results: Quantitative evaluation of dimensional accuracy revealed
an average + SD difference of 0.02 = 0.58 mm, a mean difference
(Q1 to Q3) of -0.15 (-0.14 to 0.13) mm, and an RMS value of 0.35
mm. These results demonstrate that the overall dimensional
accuracy of a typical 3D-printed FDM facial implant was within the
clinically acceptable range for use in maxillofacail reconstructions.
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implants _ polyether ether ether ketone _ printing accuracy
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patient specific jaiyall bavad daiadl cle)ill Gl e Gl sl 2w
Lae el 5801 anally JSE Gy dalall U8 Lgasaad 21 435&(psi)  implant
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(eaball daadl el cBLanll sae palidily aball Jeall €y jually maw
daalyel) g @lliSy sall Lbeaill bl daad) ae L) plas Jullg
3saall U8 () LS SN ankall RS aae ) S aedall il adgd)
By (9img Cara Slaall agalall i/ 5 LTI asalalls Linhis dangll plaal dudasndl
Nse alainly Aibiaad) Loyl cilisially Sbgiedl J€58 sale) Camy Sush
Jil) b A ohaally dalaal) Gl 058 e Lald ulie Laasiad
Glhla¥l dain sadaall Lugasll Lol 4d OIS Ljow S oy S Lagad,
G Ay Ghlie QAT a5 Al o) hdll eVl laml ddlal Ayl
eVl A deldal) a8y Al Glo ashl Gy I, dagasll 4K dakaidl)
- @l Gl J8 gl (e () agny oaid

Bala (e dcgiad) dgasll cleyill deldb 4By andi @ D) duhall oda Cang
dagl clagdd zial 4 ) 5 de Ul 455 polyetheretherketone
9 dagasl) de i Al byl ananall) ( liladY) A JMA (e Cusil)
g lb s dygagll de 3l guall) gaall

: :\yh.d\ das)yal)

ST ERFA NSV NRA TR IFISIOS R PIUPE I RTOS B PPS St B 2 L R P
3 Gaalaad) ol cliahandl 5l ganall 5 il Jie dilida dge i o) gaal)
cua[Canstein C, 2008] 2l D <8 ol daall WA a5 Jilgad)
b A allai 8 jigneSl) Bae lue 48]l Gilladadall (e dle z3lad ol o3
ol (SFF) calall all J<all 4 5l RP auly Wl Lleall oda Capad daida
[Rengier F,2010] [Hoy MB,2013] (AM)  jlay) asiail

.[Mertz L.,2013] [Chae MP,2015]

Ibrahim ] Gle 40 X 53550 a9 5uaay Caad aledY) 450 de L) il ae
Lanlss 5pe Jo¥ Welyidly dail) sda aais 5 .[Chan HH, 2015] [AM,2015
Shlad) delia (B lgaladin) 3 Ll A ¢ 1986 ol 4 Charles Hull
Mendez | cilsa¥ly adailly & 3laill Cabidal (pfiyon o) JSla aainail duiglly
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Bely (b "Aamanall Lyaall ALl sl HUll pasial ¢ Q) 3 .[BM,2015
A Ll 2wy Sl lale Glay Ay ¢ 4,575,330 ) 2S5aY) gAY
de bl 45 Chiesi L1986 ale )sbial) "danadd) Lojaal) deldal) dauls sl
dalles @b o ¢ Garll lany G358 dacjd Gliha e (SL) dead) Ljaall
AlAli T [Cunningham LL,2005] awéidl 358 )l ae ddgall cilyadsll
Goia o copimly ag golal) 8 dlaa) 038 iy « 1986 ole 3dAB,2015
A Glalall ol oud) aaiy bl Jie ¢ dibide ¥l o @il Al
Ol ple IS alWlad) s (& Ul dady lad sha) (e duaSall sl
GhRY1 aiaiy ¢ adlall bl g 3l cilagllall o3g) dudall ciliainy)
delia b adaail Bl il cldaiuly ¢ ol cupnlly ¢ el
Rapid las 38 ¢ Laball Clgasall 5 lsa¥) 5 ¢ £3eY) deliay ¢ Al
Lualdl pdall clpndl & dabhall Jae & S laal RP Prototyping
daha 4 SL T il alaasay) ¢ J[Chae MP, 2015] [Dawood A,2015]
¢ GaY 11985 e i Lambrecht 5 Brix J& o oS uSilly 4aslly ol
Brix F, ] dagasll duadl) daliall 8 z0ell ahadill agld (e L) 038 aladi
4xa (g Mankovich dlaulsy SL dus alasinl 5 ¢« 1990 ale 4 .[1985
[Sinn DP,2006] 4yay sl Clagds e sl ol oapell 230
plaainly Casall jalaall popil) 31Slaal sgeratinl Gua .[Mankovich NJ,,1990]

.[Suomalainen A, 2015] (CT) usnall sakiall i geail
dahally Qlll cWlae (3 Bas deenw Bage 2lall &85 delll)l sl S
anglly candll ol sale] wblee (A seluddl P (e ([Frihwald J,2008]
Cilga A Ay mineail) o (Sally ansll dals wid o) oSa ¢ ad) . sakadl)
Al o3 aelus of oS [Mehra P, 2011] dibide diyye <lsy i
Aelicay ¢ dualaal) agelall QI sty ¢ abal) daal) U Al giliall
ALLY) lally dagagll oyl delia 5 ¢ plaal) okl dldy ¢ Al ciley3l)
dahall 5 juats RP 1 (Ko [Chopra K,2012] dewssll clalall 4l
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Ayy Adlad bl oda @iie W Llaelily dledl Jid bl Mas) Jawads
aaladl Glileal)

p gl g lgily pianl) dles

A6 delhall bl s Lale) A6 delhll lgand 8 difidie cilus ol
dadai ¢« (EBM) pSy) g ladn 231 ¢ (BJ) zilall il ddgpaall eyl
alill ¢ (LM) 5l 3Y) ¢ 8p8Lall e cllaad) ¢ (FDM) gamiall s il
SL. 5« (PJ) sl il ¢ (MJ) dlsall s ¢ (LS) 3allly

:(SL) Stereolithography deuadll 4jaal) de Lkl

Dawood ] wlasléll Lald & SL adsy) sl 48 delll) dus wiy
il blal 8 muhl) Bald 5l pled AlaY) SL dgs aains L[A,,2015
oo Glih dallee 3uh e Al A8 Clewss SL Ags man ¢ L bl
Bl midie UV 3 ahadsuls Soul) clasih e sl Bl Fga adss
ehie UV 550 ey SL Ay a8 52550 Aaliaal) dlsall gt 3yl LgisS)
S Aakl s ) (35 L (s ey (Ao I (g Basly Ailal e
Vool aagil she Aamll ede aadis ] el 3hlie mies pial s 1
A S Sleall asi ¢ @lly e sdle LAY b Akl diph ahul
Billiet 1 ahaull ) 522l (e shal) 1 pb bl cilasly e abliol,
. [T,2012

.[Hannen E.,2006] 4l damill (o Gon 52550 dgall zlhdind (5)9 pall (1
By ) D a8 el jleall b SL oyl ¢ palal) cagll &
SR Alald) LY el sale) 3 4y Ugise SL e cae 0.025 ) des £y
[Ono 1,1994] 8l alua¥) i & 50l S

Choi J-] Le an ) diids Ldia alaill 13 & derdivaal) alsall (585 o) ang
[Chia HN,2015] dalll s3] auSou¥ly LlySY) aladiud andy .[Y,2002
oo ST Alenll (3ya0uy ¢ il amy (gead) Jabedl) callay SLJl Y ¢ Glld aag
Laxaiall dgall s ($AY) i) (e <3 ST SL A 4S5 a3 . JaiSil o
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Herlin ] jleall Lluag aladl algall Lullal) 22 e 2815 ST dapldal) it o
Al Gley il sl Glgase zY € aa ) SL sl L[C, 2011
¢ Ligra (92 AP Clasihll #hasuly ¢ Ahabag 88ae JSLa el o §yoall Hoad
SL Al syl Whall e (ag See 1.2 ~) Llall Lllal) 283

: (FDM) Fused deposition modeling jgaidl cuwill dala

b Akl bl e zlall i 4 Cus e SL T gli Tae FDM aaiiiy
O e FDM oy ¢ 4adSal) Jolie ddledl) Jon (3l cllia (58 Ladie . (g,aY)
& -[Krishnan S, 2012] Whaiul opSlginal sla¥) 4 deldal) )l 5]
XY Ggisall (B Gt dagh (e dpha Gl Bale (e 4813 Jagd 34 2w « FDM
dagl (=il S W[Fligge TV,2013] sl dagl Ao cunpll die lat
zll s dlead) ST (9A0 B Ak IS joels 2 pe 0.1 Jlshes preal)
e oo FDM ol 3 Whadsa) JSY) Gl slsd) o) - Jlgdl) i)
dggyall (PLA) iUy (aeny (ABS) (puubin = coalise — JujiishiSY)
Mgl deLhall' 8 dardtiial) Y ) JSlgd Laull ilisSa g36S)

by Baire JSba JSi0 8 A8leY) oo FDM 8 dbhsalall Gusaally (gsluall ()
Sl e ¢ Gl il il Lsakeal) JIKEY) @ld Aoyl Slgl) abies
Gl paes cpals J<0 dacie eliandl lleal) @iy clasdll of digad) dyalal
Gl pag ApalaY) Agally Gsll) (galal maiail) 6 Wla 5353n Loy ddjial) FDM
¢ L sda 8 B §yehadll moadall Skl dE PA e 13 e il e
cgle Al () (e Ailisa dlga sl sl (e lasd B S

Accuracy of 3D printinglad) 4535 daulal) 432

g 8 ) ABE delhl) Gl DA e lgind oK A8 e le (<
& A gl @ e Aol a5 i 0.1 = 0.05 s o DG lall
e Ala) A6 lallall il Al pugeail) Ghh pliae danly sl
JE sa5 X — Y (ggiuse A8y o Aladice (k) ASlew) Z jpaall A8y lic)
V) 8 dsmsal) BN mllaiad e SV
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OSal) 5 Aa gl il 9l Nl u& Aagy) A5 deLual)

plaead Aol ASLess L) Kay ¢ bl sgeaill Aakail 8 adadall ASLas ) e
Sy phadall dSlew i Cus (ol pipeaill C¥Sig 5 e Aoy claldall
sl Hile G Apdall ASlew il Jig eledll gl ¢y e il
Glh ot ) delhll (ugh) glatud (§)) clide jladl &5 13 ALkl cd,
. [George et al 2017]Gus Jshl Gy delbal)l (llating (G i
Aadll genall alall yipeaill jgea plies o JB Gl dedlall Ak dSLew
o gl Byaldl el ¢as 0.4-0.1 Lindses ASlansy gl 3y Silaglls ailad
LeSan dhay Slaida delia lgall Gl (Ko ¢ae 0.2-0.02 ASlew @b mgall
0.150.05 g Bl Iahll i Al dSLew (55S5 Le Baleg ¢ jiag)Sae 16 )
Loxdiaall saldll e Ael)asl) 13a adiey ag ¢ el aa Lol daall ASLaw () L2
el
O e @ Ll Gty Gslal) il Blal 3l adin Y cJEall das e
sl (Ao Nsane @AY Bae sS ollad) WIS by caladll cphl) 4 Bsg
O Y caasid) oyl e 2l SLA dagla danfsy Wk 5l 4la Lo (1
Gl e 0.2 iy (gpad dishs ASLews (JB) Jusw Ao crand B 1350a llia
(AY) Ll 3 Ailae BT ang L Oslall il ae 0.1 ASLews s i
G a3 Crgiiall Bl b)) Aasdsy Gsmnall Z L)Y (JEa) da e
L) Ll
Slo sl X — Y a8 ol A Glallal) aliee 383 (gie waad
s PlA e X—Y 48 aaas 4 (SLS  SLA clalla < el Cileialga
Al e s ae 0.2 () 0.1 Ge ol g o(Lhal) 5l ¢ las ddais
Gluaaally (ayadl Slea A8y P e s a3 (DLP claaUal dially 40l
cslid) Laie anag
(dpi) Lasd) & Ll s o DLP il 88 Jail deodieal Ganliall aaf
@i Jual dagllall X — Y (ggine 38y CulS dagl) B A A8y )y LS
o g8 (S L oSt A 800 e Al 3 ddais 800 s deyllal
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L) Tyl (5 Aol 280 (bl pils <& Wi DPI aaainid L delhall jaas
(@ly (e pa¥) dagd) & ddais 1200-600 Glas b Bale aii Ally calgal) iy
il delb Bale (o Y eodled 3)sShal) claaldall Alad) Z8al) (e a2l e
. [George et al 2017] as 0.3 (o 8l anss 7y

iy Lo Wles de Ll 408 o 2 lay aicbb (Ko ana a1 aal) adiey
SVl Jad das e il Jaly Al B8y e Laa e
SLA Gl (X =y 483) 5alll g bk dais aas Cina 1.5 Aol aaa joaY
alals & saiall clyladll aan (Jild) syl Gadn laslag dlsall s calaglal dually
dpi ded jslaty Le delbll aaad o) sl e g L) (ailady Shes
JAaaUall Baaal)

Jale sa5 4ali) e A8 daldall Ko (uliie Jaal o (resolution) s
4y 8 da 3k Zlal) 0s$ of S ¢ (@ccuracy)iaall e iz Ladd sl
s ol oS Y ¢(Z sl Ak ASLaws Bale) EDEN sladll (ge S b daillall
Lylae ae 0.4 o Y G as 0.4 Ak dSLess Jand dxglly goshaall z3gail)
csthall oLl Lkl

e ey 5l g gadaal) awmal) Slad (Gl dayo ) accuracy &l i
[Liacouras 2017] STL cale & (jae o WS (i)l avaall slad (51 cdslladl)
8l Ol s BlSlae (G Alall ARl dads sl ABDE zilaill 0sS5 of aa
Ca o AR8A) aes dwedd) pilall (Ka L Sally angll daba B sube (53l
s> Bagaaa clily jign .[Lethaus B,2012] jlaall #dlall daslaslly (yaud il
slasl dadall je #3lall cand of e 2l A deguadll 3Ll A8y aui
4L dalhal) 28y aaias [Salmi Met al,2013] slSlaally &z all Jaaasll 8 508
gl A 58 CT ) dmncognal) gadaball pugeaill 483 e ole (<8 alaY)
sl jgea Ao Joeand) ol LalalY) A0 de L) (al)eY Al eladl)
(= 2-1) cSale ad)f dapd € ASLew G585 O o ¢ rugad) bl
Ayl 3l 283 (el 83 e S S ol 43 LS [Choi JW et al,2015]
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o ksl claal of J) cluhall i [Salmi Met al,2013] sl s
A5 debball aladnnl opSally aagll JSLa ol sale] (4 dibide 38y lbigis
A8 2l A 3l poin SL o ) coplaall el ¢ Gl LSS LS Lol
L zoli cale 0.85 (W 0.20 (e SL z3ladl Calai¥) Jausie zoliis .58
A8y A (95aly aling s b i G 76 50.6 Gn z il sda b Uadl
Lowiyl) alladd) Cp lilusall dijlaes Al sha) W Agagl) Cl3ghall daday SL
AL ol o sl B lagia OIS aleV) ADE £kl aalaal) e
sl SL ass of 1835 adlsall aen 8 ale 2.5 5 0.8 g Chall Clie
gl aiaiy lelatg Ul aes Jie poiaill o dilide dabe (4 il
dalall 8 LY &L Bl 4831 aes .[Chang PS-H et al,2003] wilually
Lo o8 Ay L daialaglly dallead) daalill e Judl il o Jgeandl duasgil)
oy e 103 2l A0 degulaall sl 48y 4y 4ae (g Shaqaidef
O Nasedsl Ssc e (0.09) 0.94 N gladl) Uadl) Jangie o ¢ L) ags
Gmms S el 25 ae 173 ) Jemy sladY) 38015 degiladl z3laill 3 Lkl
(g Salmi .8 .[Shqaidef A et al,2014] eball (<l GlSa agis L)
IS daald) KU Guld aoh e Aabaad) alal) 4D de Lkl cilid A8y dxe
Salmi M et ] agin 331 culS PolyJet 4 of ) (alsy - abal) S #3508
[al,2013

p ol A5G Ao Llall Ay pead) cilipalatl)

A e aiyll ey Lagie B e ST die dalie alal) A6 delall 2
Bade 2l DA deglaal) 3kl 6 O (Sar ¢ Dage Lehulsi (ha lall lisd
daaadll cilepilly lally Cllsdll Jie Sally dnsll daba (o dihide cailen
Oy daball 520 e z3aill sde Jla o) (Sar .[Chopra K,2012] Wy s Lavad
G aally bl e JSI 13 Buke RP Al maai of oSar gilull e
AU bl 4kl claadiuy) Caug Bas Ao e STzl dagdaisl)
e oSilly anglly adll dabn B Al sda b 5aY) Chskill e sl
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Zoles aliall e @y 8 Loy ddide (aleY ala) &85 dellall 3yl aladau
.[Poukens J,2003] duga sl dueaill cila gl

Gagall Al b OSilly daglly adll daha 3 ala) A de bl Gabd o
LS, [ Metzger MC,2008] 4wusall 4alall 5 [ Tabakovic S,2015]
Juaiadll by sale] 5, [Fantini M, ¢ 2013] Lgasll Ciliagaill b aadia
,dxal) gl miaill sale| 5 [Suomalainen A,2015] (TMJ) il eaall
Gasyall bl ) 58 Jgas 5 (bl Capal) 5 bl alaall diLal

e A0 deliball b deadieall Jgal) aa) (e 5 [Lim KHA, ¢ 2015]

- (PEEK) 05 Jul jul sl 8

: (PEEK) oS jul il sl

dahall 8 dgs Bl lgahadnd i ol Jile (b Apades daclia sale
i sale 2 L[Green S, 2015] [Fan JP, 2004]saae g dia dialaal)
Gob oo Wl PEEK daasd (Ko cdagie 450 335 Jea leaai) dads Lgd &5l
el Alandgs Bpaldll 2ay Lo cand ol (3yalil Jd L) Datadagll e gigall ddlial
[Ferguson SJ, 2006]4s iilly £5ls dsaludl Jie diluas

laos 4-3) (0pall) bl g Jalae of Balall 03gd Lasiyl) Basiall dualdd) o
(Sa .[Bradley JSH, 1980] djidl alaall 8 ade oo Lee cujd (JISub
@3 o) oS JEd) Juw e «9aT dse mas Gk e Alsgas PEEK Jiaas
psslial) aay . IS laas 18 (s digyall Jalas 535 ) 008l Gl e
O dleall salls Cigas die ming alaall o 8 el digye dabeay 4SSl
aball Jaleas 5 SILb gsiall PEEK Jalee dijlie Lad (Ko - Jilly alga)
el of e AN [Lin TW, 1997] [Kizuki T, 2015]0wl) zley gyl
L) ey 5aleS aadin () apulially 43 lie die J8 Slgal) (e diles yailsd)
Scolozzi 2007] Usall jailasl Leaf dfiles PEEK 1 28l jailad of )
Al pailas ) laill duwlie duase i sl lglaas Laa ([P,
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OSal) 5 Aa gl il 9l Nl u& Aagy) A5 deLual)

LGl sagame JhY celaall aalall 8 PEEK aladiu) 8 cagiliall (Se e
Ol Gl e Bink sl chal « by [Abu Bakar MS, 2003]
PEEK lual (ggeall Jaliaal)

1 (o) Llaall el Lgalyidl 5 3 Gyh) (e aae @llia . WU X, 2012]
JoS550 e elia alic axb aladiuly PEEK O oy i Ly PEEK
Lgid 52l ) a5 e ¢ [Scolozzi P, 2007] [Wang DH, 2003] sl
Glasuall =aa 82b3g [Morrison CMR,1995] 4iluasll (alsall (uuady mlaudl
.[ Hunter A,1995] Laglgn ddaiull

t Canilly 4all oLy saley PEEK ciley;

Labaall Ohaally dgaall aveys Candlly GuSally dagll Blalial anydill agell callay
Jie dygaall gl Gli ¢ Jullis Laa dalleny 4SS5 dudiay iy (b Guliy
il G paaail € as ) desdieall DL SEie Jie gl sl ASu
poakall XX e o [Wang L, 2014 alsall Jhaall ol saley dnlie je
2l lehma pant aiall ey S dunia Baial) Aadl) of alial) b dnalial
calaal) Gilinyl caasg of Laadl (Sarg e aall Lualaall Lol Ciguall 5Ly salel
Gy andll eliy salel 5ol PEEK sale calss chpal) AL clsidl 3
.[Wang DH, 2003] [Hanasono MM, 2009] el Sall

sly sale) (SPEEK  sale zadail (Y1 el VD (s3a) oo £50Y) &
Ogislll Caag cua 2007 ale 2 031y SCOI0ZZI (piald) daulsy il
dacad) PEEK dc)) alaainly saie eaa = alel = alas ol sale] s
Dl Gaeles elld 2y [Scolozzi P, 2007] (PSI) ganal dals dgulall
sl Bale] Cad e Ayl e dllu ) (2009) ale 0aly Kim ggialil
el Als Ggialll 2l L agd Lanad deaad) PEEK cile)) alatiuly agise
o ol e gl Pl o Ded 20 U 16 e aball dasl) 2 55 Dla
illes @ agadd OISy aagail) sgas sl Al sl Y] e g3l daleie Cilie Lias
Aaball ae 5l dathagy
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Lypw Al Cams [Goodsonb ML, 2012] 5,4y Goodson (gl ol
S el Bale Y mialad e 43586 PEEK de)) aladnn) ~lay Lgd 25 lall 838aa
e oy g zlaall g g dalaall dilal) &

JsSsign G [Jalbert F, 2014]055 315 Jalbert ogialdl o6 2014 oo 4
dcguadl PEEK do); ahinul ddbe ddl oly salel slay Gisey dav
Agalaall Ll Zahidl 8 5l U Juaiin el ol (asall Lawad
o LaleY) Dalaall dibidll 3 aulyy S Jlafind sha) (e il ) slagig
thse (b pasall Hliml sy dlaall cly B ae Bliee datadagy dllea il
RSN

g sl e L ie 81 dalles 0535 Lethaus oygial) Ll
dibpa dblug lgaiad & Jlly Gllall s apaibiall Gile)) JWa) &8 @Yls
psilin de)y Jay) i sasly Alla iy PEEK wile)) Jlaa) & <Vl ol i
oailadll of Lyl duhall sda capglal S8y LA A 5l dedl A
Lgyall Laibad jigiy .candll Gge ol siley duilic PEEK 1 i<l
dles casmliall o ST alaally dgad 05 Sl (PEEK 1 8l (aliaial
[Lethaus B, 2012] asutualls d3,lie iayell Conll ) dalaal Juail

shal [O'Reilly EB, 2015] u55als O’Reilly ogialdl 26 2015 Jle i
22 15l Laanye e Laas (63 Cindll Gy el Slsins 6 53a any i 2l
il L gaaall il ppeatl) o sadiedl PEEK alasiuly coadll o) dilee
19/6 & ays dais claie 19/10 & (Lhal) o) oo 4a3l deadl LLaY)
dagie Calial sl Gane 8 Lele B dagms (19/2 4 Sles can
sld) sale) aey Aabal) saleY ompe A gl Vs a3 s PEEK
il daiiad) PEEK ey aladiul of ogialll mamin) (PEEK de)) alasiul
A e Sl Aggn tbhall 0 el 4l il oy s2le’y CAD/CAM - 4
diand S LS dlenll ol Jainal) gl yag Alles iy 5ilies Loy
cclileal) dij 3 Al g Aol
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:ollga g a3l

O AlY) A de bl JUss sis peek ) sale (e desiias dgag o))
relall (ppin hde B (pSilly anglly adll dabia ad 82021 52020 sle
o Lygee — BB —

P Jsdll Hulea

Gl gl Cge (e Ogilan Al dgasll A dalaidl & (gl oiae
- ddall il

i) 5 zlaal) dikie dikie 8 Gilu by eha¥ lpayd pdl Al o
- pball (8 (gale [ die m g (A 5 (golall

- dagl) alae 8 5S Clagd dulaal e i Al 3gul hadll iy

Sl (BN aalp e

el laginll age

dagl) G 55 s o3Din (o

palealy) julae

celadll ol b alygYl aiage

- dagasl) Aol Al dadaidll & W) dgag e Osilen (are

: Laleal) Jalpal) _

dpugaall dpladl) jpall o Jpanll 1
el alal) Jadadilly dafial) S8
Gl el e gt
Sler il EOE gladl Cupad
Toshiba Slice CT Scanner — Imaging
oSS Jebliall G € 3o g Ly
J8) alaiall ASkans g (Lgne S (A adaie 200
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Q3 Ql
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0.62 0.56
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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/Kkg).
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 IU/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
Iin a 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 Al-Sin area of the General Authority of Fisheries and Aquaculture
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 Adquaculture
Authority's Al-Sin area, with healthy, disease-free, sexually mature
outside the natural breeding season of this species, and placed in a
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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; Gi1; Gz; 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 (G2): 500 1U/Kkg, the third (Gz): 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
diameter (mm) was recorded [took 1 g of stripping oocytes and count
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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
G4 46

At all concentrations, the female's ovulation rate was 100%. The
average of ovary weights after hormonal stimulation ranged from 150
to 699.2 g (Table 2), with a clear significant difference in favour of
group Gz 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.

Control Group
C G1 G2 Gs3 Ga
No. Fish 6 6 6 6 6

min 2.88 2.75 2.70 2.77 3.5

Total Weight max 3.30 3.30 3.20 3.40 4.3
(kg) mean | 3.40+0.15 | 3.30+0.19 | 3+0.18 |2.96+0.27 | 2.97+0.19

min 145 227 244 669 518

Ovary Weight max 156 242 260 710 530

(9) 150 230.5 251.3 699 524

mean

+4.60 +5.96 +5.57 +15.12 +5.25

min 66079 103588 200337 565749 419786
Absolute max 67500 110300 205321 587654 428659

F(g:(‘)’:yol'e?’ ooy | 66983 | 107530 | 201722 | 577868 | 424706
+494.10 | +2819.05 | +1845.51 | +7113.57 | +2940.63

min | 075 125 1.26 1.46 132

Oocyte max 0.77 1.27 1.28 1.48 1.35

Diameter (MM) | ean | 0.7740.01 | 1.2620.01 | 1.27+0.01 | 1.47+0.01 | 1.33£0.01
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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 5.00
Dose of HCG (IU/Kg)

Figure 1. Ovary weight of Common Carp after induction by
HCG.
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Dose of HCG (IU/Kg)

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 Gz compared 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).

Iy I = Iy
2 5 ' -
=] =] =] =]

Mean of OQocyte Diameter (mm)
g

-
=]

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 1U 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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Figure 4. Ovarian tissue sections of the Common Carp induction
by HCG show the oocytes in Provitelogenic (PV) growth stage and
Vitelogenic (VVg) growth stage of their evolution, especially the
Final Oocyte Maturation (FOM). Group: G1, G2, G3, 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 IU 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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