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Avrticle Info ABSTRACT
Article type: Background and Objectives: Goat as a multipurpose animal is
Research Full Paper crucial for the economy and food supply for urban and rural

communities. Zinc is one of the most restricted trace minerals,
which should be included in the diet of ruminants every day.
Research has shown that the use of organic or zinc nanoparticle
supplements compared to inorganic supplements causes the stability
of the sperm membrane and reduces oxidative damage, as well as
improves the preservation of the integrity of the sperm membrane.
Studies conducted in humans, mice, dogs, cows, and goats showed
that zinc chelates are more effective in maintenance, stability,
Article history: motility, and attachment of head to tail of spermatozoa. Also, since
Received: 02/17/2014 different sources of zinc have different bioavailability and there are
iev'sed:94/13/2024 few studies about the effects of different sources of zinc on the
ccepted: 04/16/2024 . . . . .
reproductive attributes in bucks, the present experiment is to
investigate the effect of different sources of zinc on reproductive
performance and some blood parameters in Murciana bucks.

Materials and Methods: Forty mature Murciana bucks (with an
average age of approximately 1.5 years and an average body weight
of 43+1.54 kg) were used for a 60-day experiment in a completely
randomized design (CRD) model. The animals were randomly

m}r/(‘:’i‘g?]';dbsljck assigned into 4 experimental treatments with 10 replications, which
Zinc included: control (containing 19.95 mg kg* 2Zn without
Zn-methionine supplementation), 32 mgkg™ ZnS04, 32 mg kg™ ZnMet, and 32 mg
Zn sulfate kg" nano-Zn. Blood samples were collected by jugular vein

Zn nanoparticles puncture containing an anti-coagulant agent before morning meal on

days 30 and 60 days of the experiment. Chemical analysis of feed
samples was adjusted through international instructions for dry
matter, ash, crude protein, ether extract, and neutral detergent fiber.
Ejaculate volume was evaluated in a graduated glass tube that was
adjusted to the artificial vagina. Moreover, the concentration of
sperm in each ejaculation was carried out by a hemocytometer
chamber through an optical microscope. The Eosin-Nigrosin stain
was utilized to calculate the proportions of live, dead and
abnormalities including head, mid-piece and tail. The CASA
computer software was used to evaluate sperm motility
characteristics according to reference guidelines. The ELISA
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method measured plasma testosterone concentration using a
commercial kit. Plasma samples were digested with hydrochloric
acid and then the concentrations of Fe, Zn, and Cu were determined
by a flame atomic absorption spectrometry. Semen quality and
quantity traits were analyzed by CRD using the Proc GLM. Blood
testosterone concentrations were analyzed as repeated measures in a
CRD using the Proc MIXED.

Results: In this research, Zn supplementation caused an increase in
gjaculate volume, sperm concentration, viability, sperm membrane
integrity, sperm morphology, and some sperm velocity characteristics
(P<0.05). Also, no significant difference was observed between the
guantitative, qualitative, motility, and morphological characteristics of
sperm among the source of Zn supplements (ZnSO,, Zn-Met, nano-Zn)
(P>0.05). The Zn plasma concentration and testosterone were improved
in the treatments fed Zn supplements compared to the control group
(P<0.05), but no significant difference was observed between the
plasma concentrations of Cu and Fe (P>0.05).

Conclusion: Feeding various types of Zn supplements (organic,
inorganic, and nanoparticles) improved the reproductive performance
of Murciana bucks, which seems to be probably due to the lack of
sufficient amounts of Zn in the diets. Considering the amount of zinc in
the basal diet and the conditions of this experiment, it is suggested to
use zinc sulfate in rations to improve reproductive performance and
feed cost management.
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Table 1- Ingredients and nutrient composition of the basal diet (dry matter basis)
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Table 2- Effect of dietary supplementation with different sources of zinc on sperm semen characteristics
in Murciana bucks
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Table 3- Effect of dietary supplementation with different sources of zinc on sperm velocity characteristics in
Murciana bucks
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Table 4- Effect of dietary supplementation with different sources of zinc on morphological characteristics of sperm
in Murciana bucks

. ljlos
. Sl Sk i
Solspne o e L Treatments Wzl 3
s
P-value ~ * SEI\/? B A S CE SR P dals Items
nano-Zn Zn-Met ZnS0, Control
( ) IS ol
0.002 0.215 9.52° 8.60° 9.44" 11.74° o) 5o
Total abnormality (%)
> el
0.001 0.259 2.33" 1.95" 2.15" 3.14° (02) e 50
Abnormal head (%)
5 gyl
0.757 0.266 3.42 2.98 3.37 455 (o) 5 s
Abnormal mid-piece (%)
> oleal
0.001 0.145 3.77° 3.67" 3.02° 4.05° ()2 02 0>

Abnormal tail (%)

..,Li.lgdaM)sbLglkﬁc\aﬁ);)b&‘uojwvv\r—f{/\'&ﬁq;)f):A{Li.»\_é}f

a-b

#bSimilar letters in each row indicate no significant difference at the 5% error level

S Kos sy 5o (Yo OLea 5 Liu Y00
AU I s pSahS 53 08 e Yr i
<=J§j_15)3€)_<$lﬁﬂ9' j\f' J.:JLAA\.:@.,LJQM
o hle Olpe 5o, 0 IS S o (M s
ST YEe 5y s Ll sl ol sl ety s
OnsS las e aas 55 69y gla—odly i bile
(YA QLS 5 Arangasamy) As S 515 S
aSSosban s 4 Cgmime O 3 (S35 Cand
Ygone o san il 53 eddobail Sligios | illae
o 9dm) Sy oo 03538l 4 O 5 gy ke
S Lt L ladls 5508 sl o7 Sl o
«Y+\+ Suttle) as e e HL (Lo—er
as i Loopl s (Y010 (O 5 Wieringa

ﬂlﬂ‘wuofbd}) MAQJ)IB‘ 4.).\2[.:5&!

A4l

oL 5 g g glodly SBLE 4 by e ol
> ik slasles 53 e 5 S (A G pannS
2 S oDy bl cul slialHI 0 J s
Sl Bl s JeSe gl b ediadis glales
Sl 5 s S 03958 (S I b geen oS
I NSRS W I W SR S
bl slasles aen 53 6oy aledly e
S e e R e
a5 5 eaeen (1444 01, Kes 5 Puchala)
Sy oW g ijlﬁsja (’J§‘.5L" VO D355 Kos
Sl o a5 gla g i e
sKumar) (s 55580 5l e s sleadl chale
o S s 53 ol pedle (YN F OSa
Loy gt o o S sos JoSe 0355
lemly CBlE LB 555 YO S
OLL—Sea 5 Herndndez-Meléndez) o s,
o=l A U yen s s 5o s (Y00
oS e Yo Sl & g5y Sl 035530 ras
o S Slagy @M e S S



(530 U 39 U5 L phaes | ng b 5 bl gy 3,Skos 1 55, o gyl 1 (o

Mousavi <Y+ VA Ol,LSea 5 Arangasamy <Y+ 10
25 05 i gid Shale (VoYY (Ol Kan 5 Esfiokhi
e SFEVNO (N0 gl plsl Ol
s Arangasamy) <l ed i 555 S 2] L
O 5 Venkata Krishnaiah <Y+ YA (Lo

Lol o o5 an aie ool plewdl chls
Lol e aS ol ol (o gutom (555 b ol Jis
Fm 4 Samd O ol 33 03 2 b OIS 0
il Jag e paie ol M
Chle gl e odalin O Jydr ;3 a5 sboles

Y ovY O s Mousavi - Esfiokhi ¢Y+ 14

03 ol 4 s eam 35w als S JeSe & Rl

sl el b dis slagyy 53 O sied ledly

Slallee Lo L sy ool sl (P < 0.05)

Oles 5 Arangasamy) Ll e il 5l ol Jsb GEslw aly gl s 5 S8 s s liplsil (ndey

(Y'\/\ LQ\)\_{\AA)LIU EY"? cdbk_ia.ﬁj Kumar) JJ‘J
L;.w)}ajél,ﬁj)b ijvsdwb‘yjlffu‘p‘)&ﬂj:\mﬁ &meﬁjd‘g}wcubaﬁ QJ}A.: JA.,<AJT‘—O JJJ}

Table 5- Effect of dietary supplementation with different sources of zinc on plasma testosterone and some trace
mineral concentrations in Murciana bucks
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