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Table 1: Ingredients of feed for rainbow trout broodstocks in the present study.
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Table 2: The premix used in the ration of rainbow trout broodstocks produced by Vetac pharmaceutical Co. (Sirjan,
Iran) including mineral and vitamin supplement: (per kg) equal to 1% of ration.
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Table 3: Final amount of zinc in produced rations for rainbow trout broodstocks.
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Table 4: Comparison of mean+SD amounts of seminal plasma enzymes of rainbow trout broodstocks in different
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Table 5:Comparison of mean+SD amounts of seminal plasma ions of rainbow trout broodstocks in different

treatments.
oudh 4 ddi (F) jlowd ddd (F) slewd wddd (V) pled did (1) Hled Loy
SNl el (JTgg bond )b glibond G9y L oud
(J55) (Fo933) &9 G098 59y (P99l P
VACE VA RLIN 712 EVIVS <y Y/PYEFYP mg/dl) oy e
ATRA = VA R AR VRV -Ivy8 ANRENLE mg/dl) ,as
OIVYE-NOT BlevENYE IARE A VIYYE- N0 mg/dl) pds

AP 0) o pire WS Glis e (o 0 leces 8 By >

[ DOI: 10.22092/1SFJ.2019.119536

(ZnS0y) 59, Slidgws g (ZNCly) g, w5 (ZNO) (4,
b8 QL?.}J el oy cole o Koo a5 ail o
Gilites Slalllas s 55 JT s, 5l bk mlio ailoslizul
R ean oo bl x4 Gos3l ele e 4
b SLaa by S sl sial 51 oslie Lol o wilass
LSl 59, Y Sy owinte 3, (LN-AA) o,
SUeSen 69 9 Slsmon 9y Sl 63, bl )
Maage et al., 2001; Apines et al., 2001) sl

sols las calizee Slalllae o (Kucukbay et al., 2006;

».\.«i‘:) Q)S.Lo..c r E9) L.S""\""’ 9 L.s'” 6![»40 u‘f‘ aS Sl ouds

Coxs

Ghasn 9 S5 Elpe 50 A5 () pf g (Fm) slayeiS
ol g s gt ()l (o0 Sl ppnl CodS n (oole
sl S5y e Plite Fla (S culs
L .(Rurangwa et al., 2004) o,ls oo 5 SG35e)g 500
Olye 4 Wlgioo 59, yare (alierd 08 9 Jlaie 4 4z
Jos oo 03l Glyie 4 (f> g GlanST (T gdne oole
Hie slas Shos )l 59, Gt mlio onlpln wles
o b JT 8 (g9, wlie (Lin et al., 2013) aiil o
SeaST Ggzmen yaie (nl ol (ploond GlaSes gl Jols
v-f


http://dx.doi.org/10.22092/ISFJ.2019.119536                     
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.4.20.7
http://isfj.ir/article-1-2239-fa.html

[ Downloaded from isfj.ir on 2025-11-06 ]

[ DOR: 20.1001.1.10261354.1398.28.4.20.7 ]

[ DOI: 10.22092/1SFJ.2019.119536

¢ oplad /ondn g crnns Jlas

Ol 2 gale ddas

OS] U slaniss oY clacdile (et al., 1998
s el oyble (g gie Colled 5 Codlos gl Wl o
Bgons SeeSTrpe s olaplanas (T b e 5
SrST ol ladiss il S e )8 BB ik
Lalite 5 0,02 & Laglocn] 6T o958l U LaisS o sl
(Slooaiy al Bl g eyl (6l (e Ll 050 b o o
il aals olyage 5 1) lap el iy CohS g S0

.(Khosrowbeygi & Zarghami, 2007)
ORIBl Eel rizmen 9y (Gane JoSo pil> hagl )
S5 E9rs Slp Log (nl &5 0 maiete 5 peedS Slaos
a8 50 aes 950 el Sulled oy e il
oeale 35 LS 2 Loy ol gsdge (osias NS
@ros 9 Mils e 5 les Sl slayuallly 5l (S
ol S ot Sl 285 MG 5 Na™ Ca?" K gen
p ooy, (VorV) o Ken 4 Tabares .ojls aiw;
aS wisges ole Brycon henna ale ,o gl codled
L ol Clld loy e i 5 penily cpenlS slagysn
oles 5 Morone saxatilis) b ale ;o .aias o rals
2 SISk Sl el 53 39290 e (e &S 0D o3l
)10 iyl S 25 gy (Ghie Sl b eadS g )0yl 25 >
2 Sk Dl ogh 009l penls cdale ST a5 ol
,» (He & Jenkins, 2004) o aalss Ll el Sy
IS by o2 Al abgy ol S hale S
S 525l g 0b cdalé A conl sud astie e oo
J3¥ ol mle 0 S e slee 1y plesle ST o oyl
Sl S 25 el pypl (Pl oS LS 555 Y
Slindgise aigisl O 5l 5 Ssdies M SO0
S g9pd &5 adee (ll 1) ool ()0 (5ol
PlpeadS asile (28,6 95 lagygsls S (o0 pelais 1) S3E
S5y el Om 86 sl sly (S T
s anndS wldlas (Morita et al., 2005) asjls oyl
sloyebly Gl o 1) Yoo (oo a0 (o oelS 02
lap sl oyd (S 0y9d 5 ol aSip el (S5 >
Gl wlools Lt wilso pyel E5 o Cat iy g S i
sl @le iS5 & Wlgee medS O Ol e
ooy aiile Lo )giS8 plo (izmed 5 2 sl Slime poalis
S el Gloj 5o ol 4 (Sogll g ale 4 (3 o055
sla prile 59, » pdy Ojge Slidxd WAL hadje
Orzmen Glotal glale jo ppal &S Jole J2
Y-0

w4z 51 (Zhao et al., 2014) coul jlate Slog>ge

‘5..4).,..».) Q‘)“‘A 4 Cawl ool QLM.) Lbu.m?)) U"‘ o
69y o)l Lol ol Gaxe g5, 5l G JT 59y 4 s
ol dgame o Az 0g Y cde 4 Sllgus 0y 0 ‘5”
LY Sl ﬁ,f é’l ),»..c S9) )‘ sslazuwl MA.LL‘B FLY 6:[2.:1 )l
SV ol ead 00g38l clale W blgas 5L & S el Holaie
Bratz et al., ) cosl cllgs ool 5L 51 i ol Ve
(2013

oBiws o g 0l o1 sla o], ply yo sloasS edadlxe
@ Lix g eyl ol iglepnl Cosli com Jro oy
Thompson et al., 2002; ) o535 o eanl; pols
i pol> aeed wls (Yamaguchi et al., 2009
P o Jloows slowdly slap 3l 2 59) sladeSe 13l
JoSo b oads 4355 jless j0 1) gleS 0555 YT B (oo
69y JoSo b oo i lale ooyl lowsdly 5o SOD
@ ailgi oo gl ol il yralS S e 4 Cand Gome
Girb 5 sl CeadeS Gal¥ Sz () ST (BT s
5ol cales g o1 Gla ool 5l il lylas als
@lise lylpd cov gondsand slie ewlanlSTy,
o il (LuST G s adg el Bk 5l gelanSTy,
byl 0,Slae 5 LSle conles 5l pilSe () wles
5 9580 Sibw 0> Job 40 (oambped Slap el ralS
(Roca et al., 2005) WS o SYob 1) p sl oDl g s
slodsko 51 45 olag T plsie 4 LDH 5 AST (slag, 5l
‘LI")"L“" JJ}.MJGA 4.\_9).? )Ja.» ).) g..\Jj.M:GA C)L> oS u..m"
ol ol Joke z)l5 codled aws lis 1) Jlews sledl
I ol @l 090 @ Wl cts s 4 el
0l Joxie LchbWi xS oslal gl t.¢4>L“’ Q]}gc a
Cocchia ) wgs oo b, calises Lyl b ol lasgs
(8 3510unST oyl Goyb 5l eyl ol (et al., 2011
55 lge plo g e 5l & S lid (630095 4 yoxie
Ssdn OF 3l Slge @ ameti o ol s Jlb e 5 Lad
Lahnsteiner ) sl o (2olS ol Sdglie codlad ¢l b


http://dx.doi.org/10.22092/ISFJ.2019.119536                     
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.4.20.7
http://isfj.ir/article-1-2239-fa.html

[ Downloaded from isfj.ir on 2025-11-06 ]

[ DOR: 20.1001.1.10261354.1398.28.4.20.7 ]

[ DOI: 10.22092/1SFJ.2019.119536

Slolan 5 bl

Agarwal, A., Gupta, S. and Sikka, S., 2006. The
role of free radicals and antioxidants in
reproduction. Current Opinion in Obstetrics and
Gynecology, 18: 325-332. DOI: 10.1097/01.
gc0.0000193003.58158.4e.

Apines, M.J., Satoh, S., Kiron, V., Watanabe, T.,
Nasu, N. and Fujita, S., 2001. Bioavailability
of amino acids chelated and glass embedded
zinc to rainbow trout (Oncorhynchus mykiss)
fingerlings. Aquaculture Nutrition, 7: 221-228.
DOI: 10.1046/j.1365-2095.2001.00178.x.

Babson, A.L. and Babson, S.R., 1973. Kinetic
colorimetric measurement of serum lactate
dehydrogenase activity. Clinical Chemistry, 19:
766-769.

Bratz, K., Golz, G., Riedel, C., Janczyk, P.,
Nockler, K. and Alter, T., 2013. Inhibitory
effect of high-dosage zinc oxide dietary
supplementation on  Campylobacter  coli
excretion in weaned piglets. Journal of Applied
Microbiology, 115(5): 1194-1202. DOI: 10.
1111/ am.12307.

Burtis, C., Ashwood, E. and Bruns, D., 2012.
Tietz Textbook of Clinical Chemistry and
Molecular Diagnostics, 5th Edition ed. Elsevier.

Cocchia, N., Pasolini, M.P., Mancini, R,
Petrazzuolo, O., Cristofaro, 1., Rosapane, 1.,
Sica, A., Tortora, G., Lorizio, R., Paraggio,
G. and Mancini, A., 2011. Effect of sod
(superoxide dismutase) protein supplementation
in semen extenders on motility, viability,
acrosome status and ERK (extracellular signal-
regulated kinase) protein phosphorylation of
chilled stallion spermatozoa. Theriogenology,
75:1201-1210. DOI: 10.1016/j.theriogenology.

Ehrhardt, V., Appel, W. and Paschen, K., 1992.
Evakuierung eines Xylidyl-Blau- Reagenz zur
Bestimmung von Magnesium. Wiener Klinische
Wochenschrift, 104: 5-11.

Colled £955 )0 mrire st 69T 5 e GRE 008553

el Syl lgalo oyl &5 1
B epata (agh ol Jeol @l 4 4z b
Jloow lowdl 50 pedS 5 magete loggsls (e
M 45 59y JoSa (Suxe p b oad wdi Jles olale
A dlgige 5 2l el (S5l e 0 s
g S Sy oS 25 Gl Dde (S E9pb p (ke
JoSo 5158 ol (0938l el 4l S e (sl el ws
oz obeS (255, YT U3 dse hals (2138 0 & )
RS Gledily g Azl jo g el CekS n 250 S
egh sladidl ol p ggeme 0 ablbioe Sleidn B
2 Sy oole 55l sladeSe &5 s9ei plgie Gl pl>
silgion eSSy YT U3 oo 5 cnlye i oy
2l ol o 1y Jlews glawdly Jgr 5 ool loyal )y
SloJoSa duryin Sl Gle nl 5o wims 8 Sl s
S ol g Llo b wipold (g5, pate bame pb (55l
G133l s 5 s YU | sl (6l Sl aodls ¢ ST
€390 OO oz 4 azg b adl a5 Wed ol LIS
lalllae o Slisios ashl diejls aedp onl JelS Ll

Ml."s.o D‘\‘L?.—‘

F1oyad g S5
el 5 S Slidizg 35 50 pyiome plulid )5 g Cansly)
Silonyls S5 5 @sels sitbe St o lale Sl
SUGl Goges wold Lo 4 lS ol ST

235 o )Rl (B 5 558 lacS Lie 5 IR

&b

e JoSo 36 AVAD o (oMl o2y 9.5 (om0
P TEP PAPUEY PRV RO PP ET ORI 1 YRS
oS 55, @Y U w8 cusl el ax
al=o .(Oncorhynchus mykiss Walbaum 1792)
ATV (F) VO (ol odled ele

.é <9 k..é..").o:} G-O sMi‘ @ col?}@ ‘s‘lw s.d “S)Jé.;
38 ool 4 ol sl 5 S55 slaylly ol
al>=. .(Oncorhynchus mykiss) s .55, VI
AYANTA (P VP (o)l oMt cole

v.s


http://onlinelibrary.wiley.com/journal/10.1111/%28ISSN%291365-2672
http://onlinelibrary.wiley.com/subject/code/LS54/titles
http://onlinelibrary.wiley.com/subject/code/LS54/titles
http://onlinelibrary.wiley.com/subject/code/LS54/titles
http://dx.doi.org/10.22092/ISFJ.2019.119536                     
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.4.20.7
http://isfj.ir/article-1-2239-fa.html

[ Downloaded from isfj.ir on 2025-11-06 ]

[ DOR: 20.1001.1.10261354.1398.28.4.20.7 ]

[ DOI: 10.22092/1SFJ.2019.119536

¢ oplad /ondn g crnns Jlas

Ol 2 gale ddas

Gammanpila, M., Yakupitiyage, A. and Bart, A.,
2007. Evaluation of the effects of dietary
vitamin C, E and Zinc supplementation on
reproductive performance of Nile tilapia
(Oreochromis niloticus). Sri Lanka Journal of
Aquatic Sciences, 12: 39-60. DOI: 10.4038/
sljas.v12i0.2213.

Goth, L., 1991. A simple method for determination
of serum catalase activity and revision of
reference range. Clinica Chimica Acta, 196(2-
3): 143-151.

He, S. and Jenkins, K., 2004. Activation of sperm
motility in striped bass via a CAMP-
independent pathway. Theriogenology, 61:
1487-1498. DOI: 10.1016/j.theriogenology.
2003. 8.015.

Jiang, M., Wu, F., Huang, F., Wen, H., Liu, W.,
Tian, J.,, Yang, C. and Wang, W., 2016.
Effects of dietary Zn on growth performance,
antioxidant responses, and sperm motility of
adult blunt snout bream, Megalobrama
amblycephala. Aquaculture, 464: 121-128. DOI:
10.1016/j.aquaculture.2016.06.025.

Khosrowbeygi, A. and Zarghami, N., 2007.
Levels of oxidative stress biomarkers in seminal
plasma and their relationship with seminal
parameters. BMC Clinical Pathology, 7: 6. DOI:
10.1186/1472-6890-7-6.

Kind, P. and King, E., 1954. Estimation of plasma
phosphatase by determination of hydrolysed
phenol with amino-antipyrine. Journal of
Clinical Pathology, 7: 322.

Kucukbay, Z., Yazlak, H., Sahin, N. and Tuzcu,
M., 2006. Zinc picolinate supplementation
decreases oxidative stress in rainbow trout
(Oncorhynchus mykiss). Aquaculture, 257: 465-
469. DOI: 10.1016/j.aquaculture.2006.03.005.

Lahnsteiner, F., Berger, B., Weismann, T. and
Patzner, R.A., 1998. Evaluation of semen

Y.y

quality of the rainbow trout (Oncorhynchus
mykiss) by sperm motility, seminal plasma
parameters and spermatozoa metabolism.
Aquaculture, 163(1-2): 163-181. DOI: 10.1016/
S0044-8486(98)00243-9.

Lin, S., Lin, X.,, Yang, Y., Li, F. and Luo, L.,
2013. Comparison of chelated zinc and zinc
sulfate as zinc sources for growth and immune
response of shrimp (Litopenaeus vannamei).
Aquaculture, 406-407: 79-84. DOI: 10.1016/
j.aquaculture.2013.04.026.

Maage, A., Julshamn, K. and Berge, G.E., 2001.
Zinc gluconate and zinc sulphate as dietary zinc
sources for Atlantic salmon. Aquaculture
Nutrition, 7: 183-187. DOI: 10.1046/j.1365-
2095.2001.00170.x.

Marklund, S. and Marklund, G., 1974.
Involvement of the superoxide anion radical in
the autoxidation of pyrogallol and a convenient
assay for superoxide dismutase. European
Journal of Biochemistry, 47: 469-474.

Morita, M., Fujinoki, M. and Okuno, M., 2005.
K+-independent initiation of motility in chum
salmon sperm treated with an organic alcohol,
glycerol. Journal of Experimental Biology, 208:
4549-4556. DOI: 10.1242/jeb.01921.

NRC, 2011. Nutrient Requirement of Fish and
Shrimp, National Research Council,
Washington, DC, USA, 77.

Ogino, C. and GY, Y., 1978. Requirement of
rainbow trout for dietary zinc. Bulletin of the
Japanese Society for the Science of Fish, 44:
1015-1018.

Reitman, S. and Frankel, S., 1957. A colorimetric
method for the determination of serum glutamic
oxalacetic and glutamic pyruvic transminases.
American Journal of Clinical Pathology, 28:
56-63.


https://doi.org/10.1242/jeb.01921
http://dx.doi.org/10.22092/ISFJ.2019.119536                     
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.4.20.7
http://isfj.ir/article-1-2239-fa.html

[ Downloaded from isfj.ir on 2025-11-06 ]

[ DOR: 20.1001.1.10261354.1398.28.4.20.7 ]

[ DOI: 10.22092/1SFJ.2019.119536

Slolan 5 bl

Roca, J., Rodri"Guez, M.J., Gil, M.A., Carvajal,
G., Garcia, E.M., Cuello, C., Vazquez, J.M.
and Martinez, E.A., 2005. Survival and in vitro
fertility of boar spermatozoa frozen in the
presence of superoxide dismutase and/or
catalase. Journal of Andrology, 26(1): 15-24.

Rurangwa, E., Kime, D.E., Ollevier, F. and
Nash, J.P., 2004. The measurement of sperm
motility and factors affecting sperm quality in
cultured fish. Aquaculture, 234: 1-28. DOI:
10.1016/j.aquaculture.2003.12.006.

Shahpar, Z. and Johari, S.A., 2018. Effects of
Dietary Organic, Inorganic, and Nanoparticulate
Zinc on Rainbow Trout, Oncorhynchus mykiss
Larvae. Biological Trace Element Research,
DOI: 10.1007/s12011-018-1563-z.

Swain, P.S., Rao, S.B.N., Rajendran, D.,
Dominic, G. and Selvaraju, S., 2016. Nano
zinc, an alternative to conventional zinc as
animal feed supplement: A review. Animal
Nutrition, 2(3): 134-141. DOI: 10.1016/j.aninu.
2016.06.003.

Tabares, J., Rufz, T., Arboleda, L. and Olivera,
M., 2007. Effect of some ions on sperm
activation in Brycon henni (Eigenmann 1913).
Acta Bioldgica Colombiana, 12(1): 87-98.

Tan, B. and Mai, K., 2001. Zinc methionine and
zinc sulfate as sources of dietary zinc for
juvenile abalone, Haliotis discus hannai Ino.
Aquaculture, 192(1): 67-84. DOI: 10.1016/
S0044-8486(00)00435-X.

Thompson, E.D., Mayer, G.D., Walsh, P.J. and
Hogstrand, C., 2002. Sexual maturation and
reproductive zinc physiology in the female
squirrelfish. The Journal of Experimental
Biology, 205: 3367-3376.

Watanabe, T., Kiron, V. and Satoh, S., 1997.
Trace minerals in fish nutrition. Aquaculture,

151(1-4): 185-207. DOI: 10.1016/S0044-
8486(96)01503-7.

Yamaguchi, S., Miura, C., Kikuchi, K., Celino,
F.T., Agusa, T., Tanabe, S. and Miura, T.,
2009. Zinc is an essential trace element for
spermatogenesis. Proceedings of the National
Academy of Sciences of the United States of
America, 106(26): 10859-10864. DOI: 10.1073/
pnas.0900602106.

Zhao, C.Y., Tan, S.X., Xiao, X.Y., Qiu, X.S,,
Pan, J.Q. and Tang, Z.X., 2014. Effects of
dietary zinc oxide nanoparticles on growth
performance and antioxidative status in broilers.
Biological Trace Element Research, 160(3):
361-367. DOI: 10.1007/s12011-014-0052-2.

Y-A


https://doi.org/10.1016/j.aquaculture.2003.12.006
https://doi.org/10.1016/j.aquaculture.2003.12.006
http://link.springer.com/journal/12011
http://dx.doi.org/10.22092/ISFJ.2019.119536                     
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.4.20.7
http://isfj.ir/article-1-2239-fa.html

[ Downloaded from isfj.ir on 2025-11-06 ]

[ DOR: 20.1001.1.10261354.1398.28.4.20.7 ]

[ DOI: 10.22092/1SFJ.2019.119536

Iranian Scientific Fisheries Journal Vol.28, No.4

Effects of feeding with different sources of zinc supplements on seminal plasma
enzymatic and ionic changes in rainbow trout (Oncorhynchus mykiss) broodstock males

Kazemi E.*; Sourinejad 1.'"; Ghaedi A.R.% Johar S.A.%; Ghasemi z.!
“sourinejad@hormozgan.ac.ir

1-Department of Fisheries, Faculty of Marine Science and Technology, University of Hormozgan,
Bandar Abbas, Iran.

2’lranian Fisheries Science Research Institute, Agricultural Research, Education and Extension
Organization, Tehran, Iran

3 -Department of Fisheries, Faculty of Natural Resources, University of Kurdistan, Sanandaj, Iran

Abstract

In the present study, the effects of feeding with different sources of zinc supplements including mineral,
nanoparticulate, and organic forms on the enzymatic and ionic changes of seminal plasma in rainbow trout
broodstocks were investigated. A total of 108 broodstock males with mean weight of 2138+93.45 g were fed
during 16 weeks in four treatments with adding 40 mg. kg™* of 1. Mineral zinc supplement, 2. Zinc nanoparticles
supplement, 3. Organic zinc supplement, 4. Broodstocks fed with control diet with no adding of zinc supplement.
According to the findings related to the effect of different rations on seminal plasma enzymes, the lowest levels
of ALT, AST, LDH and SOD enzymes were recorded in fish fed with mineral zinc supplement. These values
were significantly different compared to the control with the highest levels (p<0.05). There was no significant
difference in ALP value between different treatments (p>0.05). Catalase and glutathione peroxidase enzyme
values were not significantly different between treatments (p>0.05). Regarding the effect of different zinc
supplements on inorganic compounds of seminal plasma, it was observed that the phosphor ion was not affected
by these supplements (p>0.05) but a comparison between magnesium and calcium mean values (2.63+0.37
mg/dl and 7.23+0.15 mg/dl, respectively) in different treatments indicated a significant increase of these ion
values in fish fed with mineral zinc supplement compared to the control (p<0.05). In conclusion, regarding the
decreasing effect of mineral zinc on the transaminases values and its increasing effect on the inorganic
compounds values of magnesium and calcium in seminal plasma, this essential micronutrient could be
considered and further investigated as an appropriate dietary supplement for improving the sperm quality of
rainbow trout male broodstock.
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