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Abstract---This study was conducted with the aim of showing the
effect of injecting D-Aspartic acid on characteristics of semen, for
Period 15/7/2021 until 15/10/2021 in the animal farm/ Ruminant
Hall of Animal Production Department /College of Agriculture /
University of Diyala. This study include 12 male of Shami goat aged
(1-1.3) years, with an average weight (35-38) kg, were divided
randomly to four equal groups (3/ male / group): the first was a
control group (without injection) (T1), while the second (T2), third (T3)
and fourth (T4) groups were injected intramuscular with D- Aspartic
Acid in concentration 125, 250 and 375 mg /48 hour. Semen was
collected by artificial vagina <three times during the study. The results
showed that the injection of D-Aspartic acid led to highly significant
increase (p<0.01) in individual motility, Mass motility, live
spermatozoa percentage, Dead spermatozoa ratio, sperm
concentration, abnormal spermatozoa percentage. There were
significant effects (p<0.05) for injection on the Mass motility of the
sperm, where T4 and T3 were superior on Tl and T2. A highly
significant effect was also found (p<0.05) for injection in the individual
motility where T4 was superior on T1 and T2 and T3 and T2 were
superior on T1. There was a significant effect of the injection in
concentration, where T4 was followed by T3 then T2 and finally T1.
The percentage of live spermatozoa was superior for T3 and T4 on T1
and T2 and T2 was superior on T1. There was a high significant effect
in Dead spermatozoa so T4 and T3 were superior on T1 and T2, T2
was superior on T1 with the lowest percentage of Dead spermatozoa.
There were also significant effects of injection in the percentage of
abnormal form sperm, as T4 was superior on T1 and T2 and T3 and
T2 were superior on T1 with the lowest percentage of abnormal
spermatozoa.
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Introduction

Livestock in Iraq occupies a prominent place in the national economic structure,
especially the agricultural economy, because its products of red and white meat,
milk and eggs are the main source of animal protein which is necessary for
human food (Al-Qass and Faiq,1982). Goats are animals that are raised for
multiple purposes, as they produce meat and milk in conditions that other farm
animals cannot produce with the same efficiency (Mlambo and Mapiye,2015).
Goat’s milk is characterize by its medical properties and has recently gained
importance in human health because it is easily digestible and close to the
components of mother’s milk, so the demand for it and its dairy products is
expected to increase in the coming years (Elbehri, 2015). The shami or Damascus
goat) is one of the important breeds of goats that originated in the Levant (Al-Qass
et al., 1993). Its importance is due to its high efficiency in the production of milk
and meat, with a high percentage of twins reaching to 75% in the mating season
(Harba, 2020). In order to male reproductive process to continue with a high
efficiency, the hormonal relationship must be maintained at high levels
represented by the melatonin hormone, which is secreted from the pineal gland,
GnRH hormone from the hypothalamus, SSH and ICSH from the pituitary gland,
and testosterone from the testis, as they have an important role in the
perpetuation and functioning of the sexual glands and the sperm formation and
perpetuation of sexual behavior (Darbandi et al,2018). Since the Shami goat breed
is one of the seasonal breeds in Iraq (Tallak, 2019), many studies have been
conducted for the purpose of improving the seminal fluid quality of Shami goats
male during the period of sexual inactivity through treatment with some
hormones such as GnRH, hCG, Kisspeptin (Al-Amri, 2015) and luteinizing
hormone. eCG (Al-Mahdawi, 2019) and eCG and hCG (Abdel Manhal, 2021) or
treatment with vitamins such as vitamin C (Ishaq et al.,2005) or treatment with
amino acids such as tryptophan (Mahdi, 2021).and Vitamin C has been used to
improve the traits of the semen for rams(Al-Saab«2015)

D-Aspartic acid is an amino acid that is found in the nervous tissue and
endocrine gland of both vertebrates and invertebrates (D'Aniello et al., 1998) and
in high levels in the testicles (Di Fiore et al., 2014). It has an important role in the
synthesis and secretion of endocrine hormones such as GnRH, SSH and ICSH. It
regulates testosterone secretion (D'Aniello et al., 2000a) and spermatogenesis (Di
Fiore et al., 2016). Most recent studies have been limited to testing the role of D-
Aspartic acid in stimulating the secretion of GnRH, LH, FSH and testosterone in
several animals, We believe that there is no study dealing with the role of D-
Aspartic acid in improving the seminal fluid characteristics of Shami goats male
during the period of sexual inactivity, therefore, this study was conducted to find
out the effect of injecting different concentrations of D-Aspartic acid in the fertility
of Shami goats by measuring its effect changes in semen characteristics.
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Materials and Methods

This study was conducted in the field of the College of Agriculture / University of
Diyala, 12 sexually mature Shami goats were used in this experiment, their ages
ranged between (1-1.3) years and weights ranged between (35-38) kg. For the
purpose of studying the effect of amino acid injection on some characteristics of
semen in Shami goats in the summer, the animals were injected with acid and
semen collected from male goats by using the artificial vagina of sheep and goats
for once a month from each animal in the presence of a female in estrus injected
with estradiol By (2.5) mg 36 hours before the collection process. The animals
were divided into 12 male Shami goats with four treatments:-

e The first treatment, T1: the control treatment

e The second treatment T2: injection of D-Aspartic acid at a dose of 125 mg
e The third treatment T3: injection of D-Aspartic acid at a dose of 250 mg

e Fourth treatment T4: injection of D-Aspartic acid at a dose of 375 mg

The Mass motility of the sperms was assessed as reported by Blom (1946), and
the individual motility was estimated as reported by Chemineau et al. (1991), the
sperm concentration was calculated using an erythrocyte counting chip and
prepared a dilution solution of 0.9% Sodium chloride and 0.01% mercury chloride
and 2 g/l eosin dye (dissolved in water) to distinguish sperm under the
microscope, so the dilution ratio was 1:200, and the live and Dead spermatozoa
were calculated based on what was stated by Chemineau et al., (1991), the
distorted sperm were calculated. According to the method of Chemineau et al.,
(1991). The statistical program CRD was used in the statistical analysis of the
experiment data according to a design

Yijk= u +ai+ eijk

Yijk = View value k of the transaction.

u = general mean of the experiment

ai = main effect of the D-Aspartic acid

eijk = the value of the experimental error of observation, which is
distributed normally and randomly independently with mean equal to zero
and variance 6e2.

Significant differences between means were compared using Duncan's polynomial
test (Duncan, 1955).

Results and Discussion

The effect of D-Aspartic amino acid injection on individual and Mass
activityand concentration of sperm

Table-1 showed the effects of D-Aspartic amino acid injections on the Mass
motility of the sperm There were significant effects (p<0.05), where T4 and T3
were superior on T1 and T2 (71.77+2.07,79.55+3.31,85.11+2.68,86.11 +2.38) %,
respectively. A highly significant effect was also found (p<0.01) for injection in the
individual motility where T4 was superior on T1 and T2 (72.00+1.25,78.66
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+2.55,82.33 +2.40,84.66+2.74) % respectively and T3 and T2 were superior on T1.
There is a significant effect of the injection in concentration, where T4 was
followed by T3 then T2 and finally
T1(1.97+0.16,2.64%£0.19,43.3+0.19,3.83+0.26)x 10 9 respectively.

Table 1
The effect of D-Aspartic amino acid injection on individual « Mass activityand
concentration of sperm (mean* SE)

Treatment | Individual Mass activity % Spermatozoa
movement % concentration (ml x109)

T1 1.25+£72.00 2.07+£71.77 0.16+1.97
c c d

T2 2.55+78.66 3.31+79.55 0.19+2.64
b b c

T3 2.40+£82.33 2.68+85.11 0.19+3.43
ab a b

T4 2.74+84.66 2.38+86.11 0.26+3.83
a a a

Different letters in column indicate significant differences (a, b, c: P<0.05)

The reason for increasing Mass motility of injection treatments may be due to the
high level of testosterone to change the pattern of hormone secretion SSH and
ISCH as a result of D-Aspartic acid injection (D'Aniello et al.; 2000a), with an
increase in testosterone, the secretions of the accessory glands of energy sources
will increase (Cevik et al., 2007), such as fructose and sorbitol, which provide the
sperm with the energy needed for it's movement (Senger, 2003) this result agreed
with (Raspa et al 2018) in the mouse. The increasing individual motility may be
due to the high concentration of D-Aspartic acid in the epididymis (Daniello et al.;
2000a) which promotes sperm maturation and motility (Cornwall, 2009) by
increasing energy sources (ATP) and increasing calcium influx (ca*?) which
increase tail motility of sperm (Barbato et al., 2017; Rodriguez-Miranda et al,
2008) also works on the activation of cAMP in Leydig cells that supplies sperm
with energy (Valenti et al., 1999) as there positive correlation between mass
activity and individual motility (Khalil<2018) and this result agreed with (Macchia
et al.,, 2010) in rabbits male. The reason for the significant increase in the
concentration of sperms may be due to the increase in the concentration of D-
Aspartic acid in the seminiferous tubules of the testicles, which leads to an
increase in the divisions of spermatogenetic cells (Spermatogonia) (Hasegawa et
al., 2013). D-Aspartic acid activates AKT and ERK pathways within
spermatogenetic cells that serve to provide proteins needed for spermatogenesis
(Castoria et al., 2001) this result agreed with (D'Aniello et al, 2012) in men.

The effect of D-Aspartic amino acid injection on Live, Dead and Abnormal
spermatozoa ration

Table-2 showed the effects of D-Aspartic amino acid injections on the percentage
of live spermatozoa, T3 and T4 were superior on T1 and T2
(69.56+1.42,76.45+1.81 ,83.56+1.89,85.23+2.38) and T2 was superior on TI1.
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There is a high significant effect in Dead spermatozoa, T4 and T3 were superior
on Tl and T2, T2 was superior on T1 with the lowest percentage of Dead
spermatozoa (30.44+1.42,23.55+1.81,16.44+1.89 ,14.77+2.38(%) respectively.
There was also significant effects of injection in the percentage of abnormal
spermatozoa, T4 was superior on T1, T2 and T3 and T2 were superior on T1 with
the lowest percentage of abnormal spermatozoa
(18.55£1.02,11.77+1.11,10.00+0.64,8.77+0.95) % respectively.

Table 2
The effect of D-Aspartic amino acid injection on Live, Dead and Abnormal
spermatozoa ration (meant SE)

Treatment abnormal Dead Live
spermatozoa% spermatozoa% | spermatozoa %

T1 1.02+18.55 1.42+30.44 1.42+69.56
c C c

T2 1.11+11.77 1.81+23.55 1.81+76.45
b b b

T3 0.64+£10.00 1.89+16.44 1.89+83.56
ab a a

T4 0.95+8.77 2.38+14.77 2.38+85.23
a a a

Different letters in column indicate significant differences (a, b, c: P<0.05)

The reason for increasing in the live spermatozoa percentage of the treatments
may be due to increase in the number of Sertoli cells as a result of D-Aspartic
acid injection, as these cells nourish the sperm by secreting a fluid rich in
bicarbonate and potassium with the production of testosterone-binding protein
(ABP) (Gado, 1996), which leads to an increase in the concentration of
testosterone in the seminiferous tubules, which was reflected in the high live
spermatozoa percentage (Al-Mahdawi, 2019), this result agreed with (Macchia et
al., 2010) in rabbits male. The reason for the decrease in Dead spermatozoa may
be due to the effect of D-Aspartic acid injection, which has an important role in
the efficacy of ICSH and SSH hormones, which have an important role in
improving the live spermatozoa percentage through their effect on Leydig and
Sertoli cells, which led to an increase in the live spermatozoa percentage (Brunet
et al., 2012). The reason for the low percentage of abnormal spermatozoa may be
due to the injection of D-Aspartic acid, which raises testosterone in the
seminiferous tubules and epididymis (Falvo et al., 2016), which is important in
maintaining division of spermatogenic cells from the primary spermatocyte stage
to spermatozoa (Sakai et al., 1998; Raucci and Di Fiore, 2009), which preserves
the normal shape of sperm, raises their ratio and reduces the percentage of
abnormal spermatozoa (Raspa et al., 2018).

Acknowledgments
We extend our thanks and appreciation to the laboratories of the College of

Agriculture at the Universities of Diyala for their assistance in carrying out this
experiment.



12059

References

1.

10.

11.

12.

13.

14.

Abd Manhal ,Mayssam Faroq .2021. Effect the injection of hCG and eCG
hormone and cooling period on semen quality in Shami bucks. Master
Thesis. College of Agriculture.University Of Diyala.

AL-amire, Maad Hassani Mahmoud .2015. Effect of Kisspeption, GnRH and
hCG treatment on reproductive performance of male and female Cypriot goats
outside the reproductive season. Phd thesis. College of Agriculture -University
of Baghdad.

Al-Saab, H. K. J. 2015. Effect of vitamin C injection on semen quality of
Awassi rams. Diyala Agricultural Sciences Journal, 7(2), 12-19.

Alkass, Jalal Ilya and Faeq Sobeih Abdul Razzaq.1982.Goat production.
Mosul University Press, Republic of Iraq.

Alkass, Jalal Ilya, Zuhair Fakhry Al -Jabali and Deputy Ishaq Aziz. 1993. The
basics of the production of the sheep of the goat. faculty of Agriculture.
Baghdad University. The Republic of Iraq

Al-Mahdawi ,Hind Hamid Salman.2019. effect of injection of different leveals
of equine chorionic onadotropin (eCG) on semen qualities in Shami goats .
Master Thesis. College of Agriculture.University Of Diyala.

Barbato, V., Talevi, R., Braun, S., Merolla, A., Sudhakaran, S., Longobardi,
S., and Gualtieri, R. 2017. Supplementation of sperm media with zinc, D-
aspartate and co-enzyme Q10 protects bull sperm against exogenous
oxidative stress and improves their ability to support embryo development.
Zygote, 25(2), 168-175

Blom, E. 1946. Kompartions, Kammeret Hjaeipe middle foberet mikroskopisk
under sogelse of ufortyndet tyesperma. skand. Vet. Tidskr. For Bakteriol,
Patologi, Samr. Koh Ock. Mjalk Iggrin, 613.

Brunet, A. J., A. Santiago-Moreno Toledano-Diaz and A. Loépez-sebastian .
2012 . Reproductive Seasonality and its Control in spanish Sheep and
Goats . J. Reprod. Fertil. 94: 45-55 Falvo, S., Di Fiore, M. M., Burrone, L.,
Baccari, G. C., Longobardi, S., and Santillo, A. 2016. Androgen and oestrogen
modulation by D-aspartate in rat epididymis. Reproduction, Fertility and
Development, 28(12), 1865-1872.

Castoria, G., Migliaccio, A., Bilancio, A., Di Domenico, M., de Falco, A,
Lombardi, M., ... and Auricchio, F. 2001. PI3-kinase in concert with Src
promotes the S-phase entry of oestradiol-stimulated MCF-7 cells. The EMBO
journal, 20(21), 6050-6059.

Cevik ,M., Tuncer, P. B., Tasdemir , U. and Ozgurtas, T. 2007.Comparison of
spermatological characteristics and biochemical seminal plasma parameters
of normozoospermic and oligoasthenozoospermic bulls of two breeds. Turk.
J. Vet. Anim. Sci., 31(6): 381-387.

Chemineau,D.Y; Y.Cogine; P.Guerin and J. C.Valtet.1991. Training
manual on Artificial insemination in sheep and goat. FAO. Anim. Prod.
and Heal. .3:83-90

Cornwall, G. A. 2009. New insights into epididymal biology and function.
Human reproduction update, 15(2), 213-227.

D’ Aniello, A., Di Fiore, M. M., Fisher, G. H., Milone, A., Seleni, A., D'Aniello,
S., ... and Ingrosso, D. 2000a. Occurrence of D-aspartic acid and
N-methyl-D-aspartic acid in rat neuroendocrine tissues and their role in the



12060

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

modulation of luteinizing hormone and growth hormone release. The FASEB
Journal, 14(5), 699-714.

D’Aniello D’Aniello, G., Ronsini, S., Notari, T., Grieco, N., Infante, V., D’Angel,
N., .and D’Aniello, A. 2012. d-Aspartate, a key element for the improvement of
sperm quality.

D'Aniello, A., Di Fiore, M. M., D'Aniello, G., Colin, F. E., Lewis, G., and
Setchell, B. P. 1998. Secretion of D-aspartic acid by the rat testis and its role
in endocrinology of the testis and spermatogenesis. FEBS letters, 436(1), 23-
27

Darbandi, M., Darbandi, S., Agarwal, A., Sengupta, P.,Durairajanayagam,
D., Henkel, R., and Sadeghi, M. R. 2018. Reactive oxygen species and male
reproductive hormones. Reproductive Biology and Endocrinology, 16(1), 1-14.
Di Fiore, M. M., Santillo, A., and Baccari, G. C. 2014. Current knowledge of
d-aspartate in glandular tissues. Amino Acids, 46(8), 1805-1818.

Di Fiore, M. M., Santillo, A., Falvo, S., Longobardi, S., and Chieffi Baccari, G.
2016. Molecular mechanisms elicited by D-aspartate in Leydig cells and
spermatogonia. International journal of molecular sciences, 17(7), 1127.
Duncan, D. B. 1955. Multiple range and multiple F tests. Biometrics, 11(1), 1-
42

Elbehri, A. 2015. Climate change and food systems: global assessments and
implications for food security and trade. Food and Agriculture Organization of
the United Nations (FAO).

Harba ,Hasan Waheed.2020. Effect of Using Some Hormonal Programs in the
Reproductive Efficiency in Shami Goats. Master Thesis . College of Veterinary
Medicine. University of Hama.

Hasegawa, K., Namekawa, S. H., and Saga, Y. 2013. MEK/ERK signaling
directly and indirectly contributes to the cyclical self-renewal of
spermatogonial stem cells. Stem cells, 31(11), 2517-2527.

Ishag,Muhammad Ali . Talal Anwer Abdulkareem, Muhammad Taha Alwan
and Farahan Ahmed Mahmoud Al -Fahdawi.2015. The effect of the genetic
group and the treatment of vitamin C in some of the characteristics of the
semen of goats. Iraqi Journal of Agricultural Science, 36(3)

Jadu, Muhammad Safwat Abdel Majid. 1996. Endocrine physiology
(hormones and neurotransmitters). faculty of Agriculture. Zagazig University.
Khalil, R. I. (2018). EFFCT OF AUTUMN AND WINTER SEASONS ON
SEMINAL TRAITS AND TESTICULAR MEASUREMENTS OF AWASSI RAM
LAMBS. Diyala Agricultural Sciences Journal, 10(2), 1-11.

Macchia, G., Topo, E., Mangano, N., D’Aniello, E., and Boni, R. 2010. DL-
Aspartic acid administration improves semen quality in rabbit bucks. Animal
reproduction science, 118(2-4), 337-343.

Mahdi ,Mohamed Mahmoud .2021. Effect of tryptophan amino acid injection
on some Repoduction characteristics of  Shami bucks in
July,August,Septemper and October months . Master Thesis. College of
Agriculture.University Of Diyala.

Mlambo, V., and Mapiye, C. 2015. Towards household food and nutrition
security in semi-arid areas: What role for condensed tannin-rich ruminant
feedstuffs?. Food Research International, 76, 953-961.

Raucci, F., & Di Fiore, M. M. 2009. The reproductive activity in the testis of
Podarcis s. sicula involves D-aspartic acid: a study on c-kit receptor protein,



31.

32.

33.

34.

35.

36.

37.

38.

12061

tyrosine kinase activity and PCNA protein during annual sexual cycle.
General and comparative endocrinology, 161(3), 373-383.

Rodriguez-Miranda, E., Buffone, M. G., Edwards, S. E., Ord, T. S., Lin, K.,
Sammel, M. D., ... and Williams, C. J. 2008. Extracellular adenosine 5'-
triphosphate alters motility and improves the fertilizing capability of mouse
sperm. Biology of reproduction, 79(1), 164-171.

Sakai, K., Homma, H., Lee, J. A., Fukushima, T., Santa, T., Tashiro, K., ...
and Imai, K. 1998. Localization ofd-aspartic acid in elongate spermatids in
rat testis. Archives of Biochemistry and Biophysics, 351(1), 96-105.

Senger, P.L. 2003. Regulation of reproduction: nerves, hormones and target
tissues. In: Pathways to Pregnancy and Parturition. Chapter 5. 2nd revised
edn. Current Conceptions Inc., Washington, USA. pp. 102-127.

Talak ,Reyadh Taha.2019. study the effect of autumn and spring seasons on
reproductive system activity of shami bucks in iraq . Master Thesis. College of
Agriculture.University Of Diyala.

Valenti, S., Thellung, S., Florio, T., Giusti, M., Schettini, G., and Giordano, G.
1999. A novel mechanism for the melatonin inhibition of testosterone
secretion by rat Leydig cells: reduction of GnRH-induced increase in cytosolic
Ca2. Journal of molecular endocrinology, 23(3), 299-306.

Nyandra, M., Suryasa, W. (2018). Holistic approach to help sexual
dysfunction. Eurasian Journal of Analytical Chemistry, 13(3), pp. 207-212.
Rinartha, K., & Suryasa, W. (2017). Comparative study for better result on
query suggestion of article searching with MySQL pattern matching and
Jaccard similarity. In 2017 5th International Conference on Cyber and IT
Service Management (CITSM) (pp. 1-4). IEEE.

Ramli, R. M., Sinrang, A. W., & Aminuddin. (2021). Levels of alpha-1 acid
glycoprotein (AGP) in stunting and non stunting tolls age 36-60 months .
International Journal of Health & Medical Sciences, 4(1), 145-149.
https://doi.org/10.31295/ijhms.v4n1.1666



