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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.on daily. Research
has shown that the use of organic or zinc nanoparticle supplements
compared to inorganic supplements causes the stability of the sperm

Article history: membrane and reduces oxidative damage, as well as improves the
Received: preservation of the integrity of the sperm membrane. Studies
Revised: conducted in"humans, mice, dogs, cows and goats showed that zinc
Accepted: chelates are more effective in maintenance, stability, motility and

attachment of head to tail of spermatozoa. Also, since different
sources of zinc have different bioavailability and there are few
studies about the effects of different sources of zinc on the
reproductive attributes in bucks, the present experiment is to
investigate the effect of different sources of zinc on reproductive

Keywords: . .

Murciana buck performance and some blood parameters in Murciana bucks.

Zinc

Zn-methionine Materials.and methods: Forty mature Murciana bucks (with an
Zn sulfate ™ average age of approximately 1.5 years and an average body weight
Zn nanoparticles of 43+1.54 kg) were applied for a 60-day experiment in a

completely randomized design model. The animals were randomly
assigned into 4 experimental treatments with 10 replications, which
included: control (containing 19.95 mg kg' Zn without
supplementation), 32 mgkg™ ZnS04, 32 mg kg™ ZnMet, and 32 mg
kg" nano-Zn. Blood samples were collected by jugular vein
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 to each ejaculation was carry 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
method measured plasma testosterone concentration using a




commercial Kkit. 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 completely randomized design
(CRD) using the Proc GLM. Blood testosterone concentrations were
analyzed as repeated measures in a completely randomized design
using the Proc MIXED.

Results: In this research, Zn supplementation caused an increase in
ejaculate 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 quantitative, qualitative, motility and
morphological characteristics of sperm among the source of Zn
supplements (ZnSO,, Zn-Met, nane=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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1. Hemocytometer
2. Hypo-osmotic solution
3. Phase-contrast microscope
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Table 1- Ingredients and nutrient composition of the basal diet (dry matter basis)
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1. Total motility
2. Progressive motility
3. Average path velocity
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7. Completely randomized design
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1. Curvilinear velocity

2. Straight-line velocity

3. Amplitude of lateral head displacement
4. Beat cross frequency

5. Straightness

6. Linearity
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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

o Sl bsbes
Solsgme las Ol ol Treatments [PYPEW
P- bl S P3G sas sa S dald Items
value SEM  hano-Zn Zn-Met ZnS0O, Control
-
0.004 2171  8218*  80.22°  78.62° 70.80° (o) J5 5
Total motility (%)
oo e S
0017 2392  57.32*°  59.54° 5874 49.29° (o) s fe S~
Progressive motility (%)
s e s .
0.962  3.962 74.18 76.11 77.15 75.68 P ) S o
Linearity (ums™)
0.044 3184  7832° 7947  78.04° 67.69" e O
Straight-line velocity (ums™)
0.041 9626  12444%  12658°  123.14° 91.22° J N e 2 e
Curvilinear velocity (ums™)
G D < . /‘L.a .
0031 7237  117.48*  11472°  11558%  89.73" R e
Average path velocity (um s™)
- e
0366  0.102 2.37 2.42 2.21 2.45 (G e 2 S
Amplitude of lateral head (ums™)
L 3 s Sen) ok 2
0876 2232 8325 8425 84.88 85.78 W 7 b e
Straightness (um s™)
9 RSNV R v}
0.019 1.038 6.73" 6.57° 6.38" 10.57° G 5 2 s

Beat cross frequency (Hz)

AL e Lo s 0 6&;‘-@4“)>J1>5'u¢)w rJ&JiLu a3y s alie (g )

NS el liiisn s 4 el e cla o lals
(Y YT O, Sea s Mousavi - Esfiokhi) a s SO
o & (S50 Qb}}é\ f.fpil;- L;:*Aj}i @LI;L:M
Sy o3 56 G538l &S sl OLS o e S5 sla s
>t o S S 53 S e A Bl o,

YO VA Ol s s Abaspour  Aporvari)

L ks e glag,bal Jals T)—A"\ e
oS 5By 4 S0 03558 b p el uldly
LQ‘)KAA _}Abedln> g:,...w‘ ol g_):")\j§ )'3" wﬂ CL‘
Suls el b 5 ek el (VYT
(S99 bj_?n.s _b_:\J_..I: BL Ldb-w\b (Y"Y’ ci}\)&.&.&

LS e s oS 0331 sy onl U3

Pr<) dd bap ol a3 5 o (Solawal (S ()lals
(5 555 JToJT8) 555 o 5 Ll 005
345 e SOal) p ol ldly s
el .(P>0.05) CBlb o) 3,50 slay (P
3 Ehsms Sy e Sl ol mla b
@_AWTJJL;LA)K@U.&« o 4 Sy Sl s
il el by o e U
B a5 53 eaman (Yoo OSa 5 Kumar)
o o Sy D 3l il - o 035381 Ko
= G g S S ey i
(oY OLKea 5 Liu) el p el oelisy
A ols 5 lae p s el @L:j (rl e
o5 3553 s pSAS 53 p S e b0 wdis

J)_f.@{)bd)‘bﬂ QJMGL—AHTJ“&J



V€Y & b)lo*:} NY 2,90 cO@.\JJS:‘W‘ 5 4D (pRgF

oldis s sbaglmal 5 edd i S 5L
S Lﬁil’UI)\ .(Y'Y' LQ‘)&M 9 LIU) J)\b = DL \)
S5 el Lo SHULSS Ol SRas o) 0
SalS o ol een Yool ol by el aly
poel 45 5 g ldsa, b has e slag el

.w‘eﬁdijpoMQiﬁéLéﬁjé

=l s I e sbadshe Sl 55 Sas
) s esdie (YO YY O Lan 5 SUN) L5 s
G g 4 Ean el plendly sl slad e
ol ASJAJM.AJ\:.J ol B alie sal= S

d\ﬁL;.gEJ._;A;u_A<=ﬁ_w\4_3b>J}.U_MA

b ge 5 SLas o3 ol ldion,s oy e sl Lo yr 03508 JoSe S -85
Table 4- Effect of dietary supplementation with different sources of zinc on morphological characteristics of sperm
in Murciana bucks

‘ Sl S
Solsfms o e L Treatments W tmisl 3
Lk
P-value g SEI\/: . G Ddpl e S S oW dals Items
nano-Zn Zn-Met ZnS0O;, Control
S sl
0.002 0.215 9.52° 8.60° 9.44° 11.742 (e 5 N
Total abnormality (%)
) leal
0.001 0.259 2.33" 1.95" 2.15" 3.14% Y sl
Abnormal head (%)
( ) a5 (goleal
0.757 0.266 3.42 2.98 3.37 4.55 e o
Abnormal mid-piece (%)
( ) el
0.001 0.145 3.77° 3.67" 3.92° 4.05° o0 g2

Abnormal tail (%)

Al e ds s 0 éLla;'-cE.dﬁ)bd'uQ)UJfJ.oijLﬁ a5y s alie (g )

O 5 Herndndez-Meléndez) o5 s,
0_1\4_?'_:;3\_3)_...@}_(1: aallbe 95,3 (YeNo
(aj_?L;LAY' )\,\i«a\{d”c)wrg Qb‘}fe\ LJA}}:
wfa_;‘.s&uj@\“o)_:}@r;%)b
S s iass 5o (YY) San 5 Liu Yo ho
680 T s pShS 53 e S ke Yo wiis
asdss layles jo bl clll gy slendly il
G5 0SS 53 e, S eV s i olie Lol
B LSJJC,_EJJ.‘«Q\J'_:A)'))-\' Ca_ai.l;)\ o ;JT
cbale bl YEr 5a5 s bl cdl (a5l Lewtl
Dol UL sl sles e 53 S sledl
cble (YDA 0L 5 Arangasamy) Jos S

Fole 5 05 s plendly CBE @ bgs e
53 ik Slajles 53 e 5 (S Al OB prenS
BTSRRI DU, VG I RGN S W RS PR E
ol s JeSe plml el 4085 laslas
3 O S0 03538 (mlS Rl b seen o5 3L
o ool Slag gl Sy keS|
Slales aen )5 5y sloudl i ble Aul5 8l
,\.:wjfmqk»@@pem«i;ww:ﬁuj
Bk 53 eemen (V444 (O 5 Puchala)
ngjuwy(aﬁjl:f);rﬁ&p\w Oss 5l s
il e el 5 glaslS Llise > w
sKumar) L 55, 5l e oy sl Chale
o e s 53 opl g esdle (YO OLSs

Slay ole oo S8 co) JoSa 0355



Do O 9 G LS juen [ e By 9 (Mo Mg 3,508 2 (g9, Al @l 1 (w2

23 Oy gid Sdae (YY1, San 5 Esfiokhi
e S ALV Jive 5 gbals gl gl Ol
s Arangasamy) <ol eds 1S o L
OG5 Venkata Krishnaiah <Y+ YA O,
LYYy Ol L_—Saa s Mousavi  Esfiokhi ¢Y+14
BY Q)J:_.U:m.?cla_.dd:\: oL b sliass
00 ol & s ey 50 4wy Sy JoSe 4 il
O Kes 5 Arangasamy) b e ialssl Ole J 5k
oy olbls C]a“ 5 Gy wdx Oly wde (YHIA
S Ble o S Jlse n e Sl e 02
A | i e s 052 3 0 e e
A U WP IR JPYAR S CURIN

Kumar) ol Lag 1o O3 e i 050558 om0 )5
O L—Saa s Arangasamy ¥+ +1 (Ol Sa
(i ol 3l el Cewsay b bl (YRVA
2% 0,5 e V4/80) wsly o 53 (5, ls Yz
Dlesi 53> 03 g (SIS uslie 2w (sl (p S 5kS
LIS deyp S poes el 035 SSL LS
sy S Gl T Sl s S

el 03 gl G5 s 5 B8 sl =y

Loy ol Olpen o) pled b o0 e
L Gildae &5 (osbar 558 0 o smime O 53 S
Clle Ygome o sart nl 53 edd ol Sliios
23 o5 an) Suu JoSe 00558l 4 05 3 S
S0 Lt L ladls 55 nS s o5 SUle
Yoo Suttle) aas s o ie Al (Lis
auaz g Lo cplols (Yoo Ol 5 Wieringa
oS lasl 5,0 glag o3 ) wldly cble
dals Jlad iz ool Gladls 35S KL
ol ) e By sy JaSe 03581 L e
slasles 3 eisan fae ol plendl chls
Lol cle aSic ol sdd st o, b ol 4 is
£ 4 s OF Labl b 5 082l b 015 o
ils b e e ) T8
S bl ogdh eedalin 0 ol 5 &S shiles
gl el dsilag 55 O sis olendly
Sl ol Bl gyl e s ba s JeSe
Sl Lo U 2assy ol s (P < 0.05)
G5 515 g5l 5 5 5 s edd plail ey
OLLSGn s Liu Ve e o), 5 Kumar) sls

Mousavi <Y+ VA Ol ,LSea 5 Arangasamy ¥+ \o



V€Y & b)lo*:} NY 2,90 cO@.\iJSﬂW‘ 5 4D (pRgF

Lo 5 Loy 53 G pannS (Gdas slsn 5l (F O s plendly SRS (655 e e Lo o500 oS 10050
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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