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Background and Objectives: In mammals, the need for minerals
increases during the pregnancy for the growth and development of the fetus
and reaches its maximum level at the end of the pregnancy. Therefore, it is
vital to supplement pregnant ewes with a sufficient quantity of micro-
minerals to preserve the fetus and improve the growth of the newborn
lambs. Selenium and cobalt are two essential elements for ruminants,
which play a major role in animal performance. Selenium is necessary to
maintain the normal physiological functions of the body, it also plays an
important role in the production of thyroid hormones and the conversion of
thyroxine to triiodothyronine. Cobalt is one of the essential elements
present in the structure of vitamin B12. Therefore, the present study aimed
to investigate the effects of using the slow-release bolus of selenium and
cobalt on milk production and composition, reproductive performance, and
some blood parameters of Lori Bakhtiari's ewes.

Material and Methods: One hundred Lori-Bakhtiari ewes with an average
age of three to four years and an average weight of 47.55 + 5.44 kg were
used in a completely randomized design. Experimental treatments
included: 1) control ewes without receiving slow-release bolus, 2) ewes
receiving slow-release selenium bolus with a release rate of 0.3 mg per
day, 3) ewes receiving slow-release cobalt bolus with a release rate of 0.3
mg per day and 4) the ewes receiving slow release bolus containing
selenium and cobalt with a release rate of 0.3 mg of selenium and cobalt
per day. Blood samples were collected at 76 days post-breeding (mid-
gestation) and 30 days postpartum from all ewes, and analyzed for serum
concentrations of selenium, zinc, iron, triiodothyronine, thyroxine, and
creatine-phospho-kinase activity. The number and percentage of pregnant
ewes, number and percentage of healthy lambs born, number and
percentage of twining, number and percentage of lambs with white muscle
disease, and number and percentage of lambs who survived after 70 d were
also recorded.

Results: Supplementing ewes with slow-release boluses of selenium and
cobalt had no effect on the number of pregnant ewes, lambs born healthy,
twins, lambs with clinical symptoms of white muscle, and the number of
live lambs up to the age of 70 days (P<0.05). Milk production was higher
in ewes receiving slow-release cobalt and selenium-cobalt tablets
compared to other treatments (P<0.05). Milk fat percentage in the ewes
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receiving slow-release cobalt and selenium-cobalt bolus was significantly
lower than in other treatments (P<0.05). The percentage of milk protein in
the treatment receiving slow-release selenium-cobalt bolus was
significantly higher than the control treatment (P<0.05), but there was no
significant difference with the other treatments (P<0.05). The serum
concentration of selenium in ewes receiving slow-release selenium and
selenium-cobalt boluses was significantly higher than in other treatments
(P<0.05). Serum concentrations of zinc, iron, and serum creatine
phosphokinase activity were not affected by the experimental treatments
(P<0.05). The serum concentration of vitamin B12 in ewes receiving slow-
release cobalt and selenium-cobalt boluses was significantly higher than in
the other treatments (P<0.05). Serum concentrations of triiodothyronine
and thyroxine were not affected by the experimental treatments, but the
ratio of thyroxine to triiodothyronine was significantly lower in ewes
receiving selenium and selenium-cobalt than the other ewes (P<0.05).

Conclusion: The results showed that supplementing ewes with slow-
release boluses containing selenium and cobalt at the time of estrus
synchronization increased serum concentrations of selenium and vitamin
B12 before and after parturition and increased milk production and milk
protein content.
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slow-release selenium and cobalt bolus on milk production and composition, reproductive
performance, and some blood parameters of Lori Bakhtiari's ewes. Journal of Ruminant
Research, 10 (4), 71-88.

© The Author(s). DOI: 10.22069/ejrr.2022.20424.1857

Publisher: Gorgan University of Agricultural Sciences and Natural Resources

\Al



QU WS g5 30 b gy

Yréo-£r\) il LS

AT BN A s
YFE0-£YOY 1 Cig 4O LLS T 2 el

Hhoid g3 8 ySUoS ¢ g S 33 g Mgl 33 SIS g pomids iy T (g0 35 i
S bS5 S o (97 Sl P 3 (B y g

£ . . o, . Y. .7 TN
u_a‘,@a ‘;ﬂ.haa.ﬂ ‘;LG ¢ f&‘.u ﬂﬁ‘ ¢ f).b‘ Q:’J‘ ¢ .\aj”.: Ioeo
Ol J o2 (635 5LES 22l ¢ ol sl 055 553 Lgﬁe.i;'!:\
Ol o85S0 (535558 oAl als o sk 03 5 skl
fadayifar.a@Iu.ac.ir :csbll; ol J oKl (53,5LaS o dSiils s pske o5 S Sustal”

. . . T e e . R L
Ol S «830slS s 5 prisel «Dlidesd Olajla 528 b pole Dlidond v sn Sl

A S oMb
J._;Li&A Jﬁl‘}élm;z)@)&)d,@?é:mja)ja)b v_:.,\,u >|j,a4.5)'L_.3 Q‘)UJUM.;)J Z&JM}@D 4}[_4,, Cf

L;lj_gJjﬂrjdimgl)_»wi_}'Lﬁlﬁl.u.u,..«)d»:?)lmwﬁiﬁ@&;ﬁiwjszlblﬁ} tags = ke JolS Wlis
}rww‘w‘ijWeMﬂﬂéueJJM} Jﬁjwhﬂ}d‘jwféuﬂ

Aosls Ul P aS sl e OB aS )l eis gl ; . -
PIENS }?:J_Qaﬁjav_a@.auw_ﬁu u»u )Wdﬁéjjﬂra.&)ap\]. \i'\/i/YA:@l.l):@)U

Gl 5,0 ol dlaz 51 CIS 3l age B s 5505185 4 oS 5,5 bS5 s S VE Y st b

fj_;)\abLL';_.n\cJM\_vj_«al;- L;A}Hw‘ﬂl_l.zjéj\i wal_q))b;'-uﬁwui_ﬁé
&PdumbﬁjlL;-J.ajy@f:&;‘ﬂqjj@jjdwjrw&h)wi

- : fsS slaely
A el (ol (6 ) sla e

°n

33 S 5 S sl B e S0 b i 50 315 e o V2 5 5l re

sla e (0 2 el il glasles s eslizul bslas Sals oAb s r;,x; §V/00 £+ 0/88 ;j:;
e i paal (o B eSSl 55 sla e (Y (el o3 3L s 05 Aals R

e

Y iy a5 L LS imsaal (o B oS (la e (F gy 3 p S ke /Y s,
A N e AR A A Sipanaal o3 s eS il sla i (8 5 5, 3 S ke
0553 el ) S 0 Loz 5 B e 5l 550 VY (6,505 Kng s 03 SIS 5 e 0 5 L
ol Sy o clale ot st slawmial b s A ol Olaals 31 e sle S 5 (0]
Ao g 3l s S e S Bl S BT Sl 5 O 0 eS8 s s 8
i amals (g5las odins 55 (gla oty 5 3l (i i ds 3 5 3l (] sla e

Jiéjf C,..Jﬂ é}j}V' J»Uo.)..wgﬂ.b le.haj.z M).)}.)U.C:

o S (el Sla e 3l 1 6 U SIS 5 bt jaal o8 5l eslinad Hlaaly
Ve e L5 0y gl 5 e azmale (ko o33 Lo ol ¢ 00556 95 2l @Il s e
G CS=p b 5 SIS i yaneal o B e diS Tl s Sla i 3 et A5 (S
D] o 8 0 d S Bl s i 55 b o Aoy (P</00) 35 5V bles Lo o

\Al



f}nm@li):)wﬁﬁﬁiwﬂjﬁwi:.zﬁﬂu)wﬂb@%A;Jl.:s—r):;l.«)dlff
L ol me sl Ll d(P<e/00) 5 dald las 51 i (ol ime 5 sbas ILS—p sl i yaan]
5 e ioajanal o 5 eanS il s sla i 3 o pathe ke LI Ll e
C e 5 al (s o lale (P</00) 55 VL Lasles il ey Cmed S US—p sl
St 53 Burgmlis nm clile 25515 il lasleg b co e 1S peddl S
3 Lasles plo 51 i (gls e )by SILS—ppiles 5 LS S| o3 ediS B s
s S5 il glasles U o S50 5 s e85 e e il (P<1/00)
\LJLS—V}:ALA)(}:AL» nJAASCJLl).) LSL“J:‘?" BEl w.l}j:;})}_ﬁéjjmws‘})éwu‘ 4(P<'/'0)

P /r0) s ba s b 5l S (ol pme ) sba

L;juou,@gub;g.!tvs-m;x_wbmjwiy;gxnjﬁ:\:owgs@u 18 S s

At DS e 5 e M St I sl

S5 a5 IS s el asanal o3 3080 e o GLe dhae ol b T 33T e s sl
OB, [ 3 i e s Lo s G5 glvaminl 351 5 5 Jaed S5 s Shas 3
VY=AA (£) Vs
DOI: 10.22069/ejrr.2022.20424.1857

B 5 © OB S b e 5 (55,5088 p e oS0l 150

ve



Oy 9 gl13 Ao [ S 35 g Mli p1 CILS 5 pomibn yisd yatuad] 0,5 51

ot Sty oo (8551 Sl s s
5 el Sl 53 0eeST 4 3L Rl a3 s
1051 e (slae S VL 5 s as e (sl
a5l gt 53 s eS| 5T Gla 5T w50
A e Gl i 5o 1) p s e
oty ogdle (Y )+ Tortora-Perez 5 Hefnawy)
il 03 2y GMeSI BT s 3 0 sl g
B ke Gl gl Sl 3 s
Olmmlind sl Py g 5 g GUS 535 (oS 55
Uosn SLasladnls 5 p el d g 085 b
QLS s Andres) s,ls 5o o> 50 (gl 0
05808 w5l s s s 4 g sl (108Y
Oy eS| 5T e 53 age R 501
ozl ol (Yo e Suttle)a S . 5L
Soloaz cpls 53 gl 35S Ly Lo o sl dalis
)5 Olal 50 S s s 45 AL r ik ahias
5 Ol slapls 5> W5 gy 4 ol 5 o3 20
it 25 e OB ISl i j3 0k 4 Al
FAS 5 A Glal e e Sl s
213 otr S 5535505165 4 eS8
Sl sl 3, S0s S SIS (1444 Kohrle)
4SSl OBUS )l miS gl o (g 0 5 p20nS
3 S5 e e 53 a5 Sl By el s 51 S
(YT OLea s Kadim) 550 ool 2l oy
Sl sl GeV S (o5l 5 eV S Jose
S35 Slapis 53 45 Ll s Biy sl
Suttle) wes Sls ;55 5 ol Coaal 1 Ol
VLS e S5 s SIS (T D iSes
5> 48 (&3l 5 e slagn 55T 51 (galias
S ey Sl gl S ST e e
S e SaS Jete 05,8 JUaSI L s LS s
Sl eV S L (Y ) oFadayifar 5 Aliarabi)

1- Reactive oxygen species (ROS)

Yo

Aol

S el slaph an g dl s glay 508 s
s Ly 03 2 015 55LS 6l e 52l e
Al 5 Sy oty (B e Sl s K s
AS e dal s S a0 5l ol oY ames
Js ey pi8 s (Yer o0l e 5 Owen)
3 ShsS Bl Ay mle fdS s L
o Sl Gl A 2B e s
AP Aty s gl S5 b 4l als
A SV S W PO I EC N P
el B0l e 5 iS5 5 s 0l PO
Sl dlesl 53 Lol siaze 2k Cle a4 Sdas 3l
S UG RPN PR W ] P S RCIBOVA iy S W
SalS U Sdme olie LS ol oS glaSa
0 ed 5 Ol 35y s Ol 5 e 55 e
s Norouzian) Lo e —al (L_spl>
s Al o Jdas polie 3 4SS (Y) E01L S
P N P ST RC
3 OB UES Hl gme i5 s Cha b sl A5

LY 4 ol a5 Kumar)
Sy 0351 Ao 3l i b 5 ol pe 035 BSU
Ol a5 il ol e s 8L s (gdae
AU s Csllasl 3 epl ) sl e
L F o SalS (IS S als b o
3l alo o Gds N 0L 5 e ]
Olsls 3L e sS o cioms a3 i Slasl Sl A
sHabeeb) 555 o Ladl cam 5, Shes
s olis i 1 el (YOIFOLLS
3 el (Gl Gl &S Sl G55 8 5 B paneS
L g Ol ol (655,00 DUl a3 Slas
e 35 5Len, e des slpe OlaLS LS 5
O3 ar or a8 (gdie sl se l g 03 50

ol (TN O s Moegini) Jol o Jlas|



YE+Y) & b)w AR 2,92 ‘ulf..\ms)‘sbw » wﬁ:gf

s, g Slge
S e ol Ve el el sk
L byl B aw (Ll sl ol Olejen) (5lise
s ol Sols tvoo kot 55 oSl
Sl ST 5 e £ L sl Sl - b B
simetl 3B 555 10) a5 VP S a5l
Jead 53 (Ol 31 ey 55 V0 5 sl 555100
A eslial Glg b =) e s 5 @u
Slelw 81 mbasl ol s eslizuls y o Oluies S
Olazs b 4y pLSSa o 503500 L w0 03 1 55
S0l plid o 1 5 sl oo Jlasl (g lsdiius S
S5 i ot Jled w51,0) (nd e OLaLS
$ 55 o 5 ol (Ol ) Ol 3o 5 Ol g
(O ol Lajlas s SO il )y aSe Sy
iasaeal o8 il Ol Al la i
oS 8l s la s (Voo S 03 5 sl
oS ke Y Sty L ke Jtasanal o3
B DAl C A T AU STRISEY PR
SIS S e N a5 LIS e panal
asaal (o3 adiS il s sla i (8 5 555 03
0 paibe oS e Y oy 5 LIS 5 el

S5 2 SAS e S e Y 5 50
s i ey S 5 lubis ol s ol
ol S S sl g 5l S s s
Gl La ie olas 2alasl sl 55, 53 dss S
Olan 53 5 Wil (I8 s o (g3LwOle jon
L iomsaneal (o8 ediSdl s slass S 4 5,
Pt 0l g ab g e 2 3 0L 2 Bl ealind
o OAES Oy 3 oy bS] e 500 02
el OLsle o g 5538 e £l
s Do i Ml d syt gl

SO e 0 il mlsIVE 5y 03 5 5y 5

\a!

5ol 53 50 DLl o301 & oa by Seo
Jme s 5 Sl Ol i sl o S
Jj SR B R CENURS TN NN WV WY | By
aS 35w o 5l 1, sl S te (YL S
il slad s S s gl 1 e slaes S
bl bastens 5 ke e Ul s el
33 Sl Ol S 55 dled ol 5 U]
Y sl Bl Oghize 53 Il By sl
e RALS Ul o a3 5 0 IS bau g
sdalie Byy el s Ol Oloy 55 1) o j2ews B
) SIS o pamie Ll e ol gate OIS 3 e
Sl 53 GAS SV 25 5 s Ws el
(VoA OLKKs 5 Abou-Zeina) s 5 S
Ol e 0 S uSaie oLS 55 LS IRt
oS o 5l el (sl pls 500 S s o
o=l clle byeis s s i s ol S
Lo b oS olS 3 a3 5 Sb s jobe
robe ol dr ) sle o slacs Sl o i
oS Sleslial o553 0 10 X5 o olS v 5
OB g 58S Glaels oy 3 LILS 5 e sk
Aliarabi) o siles 5 508 @SS 555 SRS 5 5 Shas
5 (Vv e O 5 Kachuee (YA O,
Dezfoulian .Y+ \+ (0|, 4 Bishehsari) &JLs
amg Lol eis ST (Y4 Y Aliarabi
3908 e 2S5 a5 opl ol
S as a5 Lo piS slapls 5o SIS 5 e ok
ol el 5 panl Oley 53 SIS 5 sk 5L
b o i (g S Sl S els
o S sl sl o3 AL s S
s s s Ses b S 5 s s
35 SO G sla s G ladaal

258 A sl



Oy 9 gl13 Ao [ S 35 g Mli p1 CILS 5 pomibn yisd yatuad] 0,5 51

sl sl Aoy 5 35S Aoy (g Lo s
s Ao A Jll oKl 4 o Ok
oSas b o o Oy ol s 5 55SY o
(Sl 55i8 el TM FTL0W) oSl S
L g Seslul

i s L g a5 e sy e
s (Kl 528 cxle FS AAYEL Jue) a5l
O ¥ WG TEREE R
cble s g Seslul dods O Ms B
oSy o 5 S Sl eslinal b p e Boy el
S sid 518 Pl s s il 3 S LS
50550 ol S el oS 5l eslinad b e
S ot Al S8 s bl

ol 3l 5 b eslinad b aesls s 5 528
SAS2, )3 S &oyso (/) O5,5) SAS Yt
Cogoan la o S gl il 3 .(Yert
33 kS b LB s e 1SS gl
dolee) L3 53 OF bl Jos o8 s (g bl w520
(el sdlesls OLES ()
() asles)

Yijkl=p-+Ai+Bj+ABij+Eaijl+Ebijkl

AIBJ plisles SIA (oSSl S e ol s
Oy 5 slas Sl SVABIf ol s S0 Ol
slax Ebijkl 5 ol dslas 1 Eajl (g 8 & se
O3l 31 oslizad L Lo Sle aslie . diieos slilesdl
A el A =y Cls.ﬂ 05 Kl glals we

b 3 b S5 s M bl LT g
1 oslizad (Y Woles) 3 Jobe b balas Sals
Yij=p-+Ti+eij (Y dsles)
el s (esls) sdaliie —a2Yij Of 3 S
ozl €] 5 —ialesl Hlas ST sl o SKle

Qi 003 3 ealizad b e, Kls anslie 540 2ules]

\A4

.(Y~Y~‘Q\)L§MjImani)mu)dfgw.sgép
don Y LS 055 ke glls a o 3

Slislesl bl 5 sp SIS 5 b S35
bl Cgmr il slaOles 5o bae  5liS) Wl
oddplnil o 3 SIS Lo 5 45 (o 3 0ile SU
S a0 03 p S ke Ve Lol e, TS ese oy
T P e S P YA R SR
A il (o, 3) wis S e T 6K
2 05 Wsed T (08 Sen kil S5 e S
0593 Ja_.dljm_iﬁ_iu@s e 3l e sV
b i aled Sl Olasly 31 g ol G5 (]
‘SJ_;&PC‘“"A:” celu s c“f@&:é))’\
;\m‘&,{iéuu@,\.@;p\m b S e
SR P T i YYNNN WO- PP RPN WP e Sy I WE ST
Slre s Ao s 5 olad b azmale (Lo odind
ot lm s S el (S5, Ve e Beda s
Code a bae e as S Y 55 5 d W Ol
L g eSS lBlus [ sba jsle 5l celu VY
L 285 L) Jlaams 6550,5 v s Lo s
adds Vv Sde 4 e Oles s 5 LAS S0
Aesled eslaul Olyalse s 51 as uid osls o3l
0,3 Ol 31 Line s 055 1 3l ey sl
e e 3 A 5 B 055 SOl 5 LA 5 5
53 Sl Loy 03 58 o Sl s (iomas A3 25
e G Sl b Ol Sl 2 s lileSLy
i S O Ol s oidisd s g5 ST o o ¥
Shecela VY 53 )5 ol IS 6 samms Salg o
oty pd 5 laepy bau g (B ae d e Jols
o OF hs sl 5 A arlone s 4 b a4y 0l

5 Y a4 L Vi

sAyar) s o e 5> el
(P s 0593 Y\ G5 53 Gromen (Vo0 QLK
e s b ed el SO e iy 8 1 0



YE+Y) & b)w AR 2,92 ‘ulf..\ms)‘sbw » wﬁ:gf

el s Shae 4 by o L) Jsdr

5 ot Siomyanaal o 3 eas il s gla i

Gl jasie oS boles s e 0L |, LS

(@lw ol sl sz sLae 1y il SLa e sl

Slaep sldad 5 Ao azmale Do Lo o 155553

S0 e glal L ooV e Beks
W25 15 IS s el

33l A pll Aoy ey e Sl (glals
(i s ys g sl ¢O:V,,.J Sl i Lo s
azmaale (Solay odims 5,0 Slme Aoy 5 slias
Ve e Uoddea b glae 1 do s 5 sldad i
3 ol DT 5,5 5 Sl 6US by (S5,

ROURY

Ladl

3

Jodd g Joad 5 sl 50 IS pgid ooy atad] o 5 ediS s b e Medd 5 5 Shes Y J i
Table 1- Reproduction performance of ewes received slow-release Selenium and/or Cobalt as a bolus in the
non-breeding season

e
AR
Pvalie X Treatments Sk
S s poske el Parameter
Selenium-Cobalt Cobalt Selenium  Control
3) (] (Sla e Sl
022 435 17 (68) 18(72)  18(72)  12(48) (00 il Slaiae S
Number of pregnant ewes (%)
() e s W on o 3l
043 270 19 (95) 19 (100)  21(100) 12 (92.31)
Number of healthy lambs born (%)
(1) al3 855 slass
040 294 2 (11.11) 1(556) 4(2353) 1(8.33) 802 2l
Number of twining (%)
2 L ol adle Lo sluss
0(0.0) 0(000) 00  0(0.0) e el St 70 o U
Number of lambs with WMD
Sia, Ve o o) glae p slias
050 232 19 (89.47) 17 (98.47) 21(100) 11 (91.67) IV o ok Slaen sl

Number of live lambs 70 d old

*White Muscle Disease

Slas s ¢ ool (65501 (b o sy o
s Koyuncu) sls il 31, o 5] g
oo G5 6,553 addlls s (Yo e ViYerlikaya
azin Jlgxr 5 oS odx b 5l S wis lex o
SRl b (sl e slta s o Ol 1 3
3 e o Gl edi g0 (glme p SldaS i
5 Gabryszuk) 4L il sl Lss o Slsed S5

2% pakas 48 Cul el jasls (Y r YKlewiec
glads oS e sl a8 bl Ll 2
3B WY sl pl e s s gl 818
Jsb 5o (Yoo +Tamanini , Basini) >33 0 Lapls
A5 s ey 53 O3St Il il (o

YA

L);)_:(,Jc,_ks«st_gjd.él?«_dkh»):.x_;g-ﬁ

Db e Aol S5 gla st aallbes ) g Conax
BER BRIt R C YV W P -SRI (I WER LR VI PO
”’J"(’ﬁ"“l”fﬁ&;?‘ '/Y‘Cla..ua.u\sﬁ,éli).}ajﬁ
2 5m Lres Sl 5l VL 6 Kein s 5-bas
39 Ba||Cka-Ram|SZ) u.:-.}j}w J.:L_.w ch}ﬁu
LSL_.AUA}L_J: 6})‘) C}PL‘”J:"‘)C"(Y.._\‘U‘)K“”“
LSS s Al s 5 Ln S ey Slg) s
G emad 31355 b b e o0k 5 el



Oy 9 gl13 Ao [ S 35 g Mli p1 CILS 5 pomibn yisd yatuad] 0,5 51

Sles s dald g an s o lS=p gl
U (S B ST VS S e (O T
sdS il s Jlad s L d oo Loy (P<t/r0)
o S SlS=p gl 5 LS Sl o3
Sl o B e S il s sl 5 el sl
e e e (P /40) 55y 58 ol
AU Gz 05 el sl Ao (55
e s Ao 128 8 il glales
—pael syl o8 e iS il s e
Lal «P<+/40) 355 5V dald e 0 s LS
Lo 3l (63 e sl Lajleg s b
oo b e d Sl s slasles 5o b SN
S am ol Slls—p il 5 SIS oo anal
L b e oslis Wl (P</40) 555 S aal

C,'.J:Uu (ﬁxﬁl—w iji JAJB OJ.VSC,\ALL).} )Lﬁf

Sy e AP eSS 53 (5 KaSS 5 Oge 50
Os i A5 Jals Cob diGol) ol mes
Cel Gk pl s edd il A5 Ll
Ol Enle 5o 5 (e il Lo se A
(Y VO LSan 5 RIZZ0) 55 o b 4 iS5
S ol 3IAnS1y 055G IS T Sl S b sl
O3asdn 5 33T SLadlsly Gl L3 olal 25
el paide JalS azd o uS o W) dS)
e 0o SlSty 05518 vi)—ﬁ b rals
Commasl pld e L loiis o 555 0 S5
(V430,01 Sen 5 Paszkowski) Ll o Las e
Wiy et Mg S0ke 4 by s ol ¥ o
P2 oSl s sl i b LS S S
A das e 0L | LS 5 sl el

CMJLS J'Q_A)MT u.pjzﬁ c.«\xsal{.).})lﬂw‘:))];

I ) st Gy 52 p85) b LS 5 W3, ddg 5 e )s 5 SIS 5 s i yual (o 51 Jodx
Table 2-Effet of slow-release selenium and/or cobalt bolus on percentage and daily production milk
compounds (g/d) in Lori-Bakhtiari ewes

slesd
2l b
P value SEM Treatments Lt
SIS—p sk s p s dals Parameter
Selenium-Cobalt Cobalt Selenium Control
. 50
0.0001  0.029 0.802° 0.802°  0.637 0.623 S
Milk Production (Liter)
0.0386  0.213 5.59" 5.71° 7.35° 7.19% (“_’””“; s
Milk fat (%)
[ 5 . .
09939  5.316 45.43 45.63 46.43 4431 G92.02 120 2 el
Milk fat (g day ™)
0.0254 0272 7.71° 7.14% 6.64° 6.58" (002) ot
Milk protein (%)
0.1549  2.789 4791 45.46 53.35 52.90 G92.22 £5) 5 05 o
Milk protein (g day ™)
5 O 5o dal- 5
04265  0.203 12.08 11.89 1212 12.37 (002) e s D bl o
Milk solid non-fat (%)
595 33 8,5) o > sl
0.0008  3.917 96.98° 95470 7728 77070 Pt eum o kel
Milk solid non-fat (g day ™)
R ‘y
0.0359  0.156 4.84° 4.76° 4.47% 4.21b (02) o 555
Lactose (%)
. | é B e ’Y
0.0001  1.866 38.81° 38.31° 28.57° 26.37° G20 22 050 2 35

Lactose (g day ™)

(P<e/00) ol s pms g el Ol Soly sy ,a 5s oslie g >

Different letters in each row indicate a statistically significant difference (P<0.05).

YA



YE+Y) & b)w AR 2,92 ‘ulf..\ms)‘sbw » wﬁ:gf

aalae pls (Yo OLLSen 5 Suttle) W,
s Graulet) s (Va4 o, <oa s Matte)
Slzs L5 oy aS sl LS (Yo Vo es
oIl A e o3 d gl e 53 Byl
S 1l O OS5 5 o A5 3 Sl
o525 Ly aglin 53 i 55N 5 et
s Karlengen) aslas ;s o oman A3 J xS
IS e a3 o b (YT O]
S8 et Sl it o sladed S
05,5 53 Lol s ST edaline ol LS 5 3 Sls s
o e 3y 03 SIS o S e YA saiS sl )
2 e GalS 5 el 5 Rl
il s L b a8 A2 el o5 S L anylie
L lie s sl &_;\?VAJ:.;J\:JJ; sl 581 Bl 5l
oLl (Y 80 Kaa 5 Frutos) ol asllas zb
5 53 SIS SV Sl e 1 sslizal &S Ll
Gooa 53085 035 p S5S » lilw p S L )
o35 Lyl s b g e TalS 4 e
S 5 5 OS] 5T G SIS sl
o 3 Ol 355 opl by Sl gl
Gl 53 imean ol (Sh5 08 R Ol S
01 2508 5 il 30 055 503 S5l 5
o 5 Sl Jled iy ks S el
(e Shs sl oS 5T addlas s 340 s
s3edci byl oy o c LS 5 5K (55,
S uosly plis @L,., Al (G sl
Dol acsin V8 53 1y i Ay Sdae oo G ean
(Y)+0LSKas s Hackbart) sls il 8l s i
sl 53 s Sl sl addlas gl b &S
SIS Sh JoSe B a5 AS paste S
O moe Ll azils o3 pfiy ) doss  ade 50
Aonl s K 555 03 sk 5 opsp p S Sl

J.'F}_A u,;b “ Q‘jﬂ& \) CJLS JO0=5e) )\ salaal g“M.L

A+

o 3 et DS S psik Jl ol
G e oS gdme e il ale DAL
> Shes o (SIS 5 p sl K0 s 850
23 13 e sl (5Ll el sla s
b el il b oS i edalie i OS5
(Yo Y 0L S s Amanlou) 5515 Sl >0 s
J=Se o p ool adllas S L peen omen
B g P T R X T W o
Sols e S5l Ly ] S5l 5 4 gl
Rashnoo) il sdalie o LS 5 5 5 Ay s
Sl JoSo s ol Oy (YT 00 Ken
S sk p S ke Y Lt g e
2 Gt Gy et M5 LS 4 e il
s Tufarelli) sls i)y 8l aalsoy , S L awlis
o3 i slaslS gy — axlas (Y+)) Laudadio
bk SlalS 53 55T 5 o Al S s oL
ek oS hen H/EE) 0y 3 gl (VL s
B L;'M“—M.T 055 b s (s osle cﬁﬂ-:s BalSh
sl LS i ot S slae i s aslis
(S osbe o S5LS a3 p sl 0 S e +/YA)
(VN OLKn s Meyer) 54 i (s
S e U e s S Sl
o als sl gl b s b A CgaS
DL s 51 bl aalllae gl s genes
i A5 il o ge IS Sl eslinad &S sl

9 Rabiee LNQ/\\LMIIIS) S be P ﬁ_}g

(=3

Mb;&)ljjﬁjﬁ.f)d_}j}(*'\'cub&mﬁ
i A eSSy (6,80 6 e s LS ) eslinad

s e (Y VOl 5 Uchida) ol ansl
FEVSTI T OS] IR S EV RNV AP L STGIV S W -E )
5l T ) sy ci b bl s LS
Al e 5 03 e IS b Ol e Sla s

S Gdie slpe K05 G mn 033k 350 o o



Oy 9 gl13 Ao [ S 35 g Mli p1 CILS 5 pomibn yisd yatuad] 0,5 51

cble (P</r0) ey VL Laled ple 4
o eSS shd 318 Sl 5 ol s
coble o S8 nbesl gl les Ll
Simaneal (o3 eiSEalys Hles 53 By el s
AL Lasles plo ap ol ClS—p gl 5 LS
AU o o o gl o lale (P</00) 54
(P<+/v0) o3 8 51,3 (gols ,a S sad slajs,
A S (VL Sl Olal 5l S S ke

3 S edalin Olal

e 51 0dn g ool ul 5 55555 S s 0
ol s, Se e s Sy 5l e a4 St
SIS Ced od Lo st Sl Ol
el o5 H 4 by se b Y Jsus
R\ PIETERTY ENCU - LSO Ry W e
o oS pied 51,8 T b 5 By el s
cble s e 0Ls ) ol g gl e
o2 e diS Tl s slad 53 O o ol
Glsmn sgbas CIUS—p gk 5 p s i janal

}(HJ;;L:‘J) r;;&) B\V&:&hﬂ;&ﬁ;’):rﬁ‘,&-&)yi‘(ﬂjarﬁéﬁ)d})‘(ﬁjér;})&) rﬂmw—f Jod>
WIS 5 s Sl o S35 sl e 035 () 3 dly) S s ol S o3

Table 3- Selenium concentration (ug I-1), Zinc (mg I-1), Iron (mg I-1) Vit B12 (pg ml-1) and creatine
Phosphokinase enzyme activity (U I-1) in blood serum of ewes receiving selenium, and cobalt as slow release

bolus.
Aol B
Parameter sles
S phd 51 S Biromles ool S5 poedke Treatment
Creatine Phosphokinase Vit By Iron Zinc Selenium
m
89.90 1917.3° 1212 0.726 84.12 =
Control
88.10 1815.5° 1.006 0.765 129.172 “"'L“
Selenium
ARy
103.20 2565.12 1.022 0.751 92.77° ’
Cobalt
CIS—p
94.80 2597.4% 1.020 0.697 133.92% R ot
Selenium-Cobalt
8.300 104.73 0.030 0.028 7.731 SEM
BX3)
Day
bty 5 L3 55,V
91.650 2215.1 1.078 0.750 120.312 3 5 N
76 d before Parturition
Sl 5 dm s Yo
96.650 2232.6 1.052 0.719 99.68" D S S
30 d after Parturition
5.869 74.06 0.021 0.020 5.467 SEM
P-value
los
0.5323 0.0002 0.0825 0.6522 0.0001 o
Treatment
0.5791 0.8746 0.4089 0.2838 0.0168 53
Day
; Lo
0.3175 0.7379 0.1244 0.0704 0.5809 2307 e

Treatment x Day

(P<e/00) ol Jls pms ool el SKly i a3l Ot o 45 osline g >

Means with different superscript letters in column are significantly different (P<0.05).

M



YE+Y) & b)w AR 2,92 ‘ulf..\ms)‘sbw » wﬁ:gf

Slp e Sled il e slme s 55 (S5,
p ke 5 SIS (s ooaaneal Go B ediS il )
Sl e (slme j ay o Olayl Sl ny 5 J3
2 aShlan ax g Loy YL aals o 8 sls e
S50 e VG o e e (o83 el 0555 Ll
23 05 e Birgmln s Conby 55 L
S5 s 35 Gesb o Vil ol 5l
e SLS 5 et S e Gl e 3L
sl 0
i OF Syl oS Jla0ss slawm 5151 S
L s slsmale slacdly coul b (s3L5 Ol
O Sy T N JU{ PP U] g
Jsd= 4 4= L .(Ya44.Chowdhury 5 Banerjee)
03 SRS 39y 3 r}:;i_w (ajfdl._\.a /Y51 eslanal ¥
ol dals e Ly aglin 3 36 w3l il
Alimohamady) ol aslllae S b e 5,5
3T Ol as gk 0353 L (VYO s
eﬁq-gwa;l.ﬂgj.lb'ucuj\oﬁlg);w'/i
G302 s Db 55> Tand 007N (gl iy
Sl Ol 3 Gula e et Ol e Ak S
aallas ja A5 SO edal i jlS s s 5l S
s Sl esleal Ly 50 (Y 4.0, 5 Vignola)
Camnd /80 9 0 /Y 55lie 054530 4 rj;siw —alises
03 Ceand WY (G5l il 4 p b Ok 02
o3l ls mae sls Lo s 5o w::.l_w O gdas
5SS Tl s S edalie 5l ol e
O Sials8l 5 el (8L 053wyl S LS sad
Slail ol alinsils 05 sleudly 2
35S 5 S sie (S s slaamals
s Davis) el p il aile plaoli S|
5% ke Ll 31 (655mS pl oy (Y22 A
0 d s il sz s dald o5 S

U,ZASL;U_C« cj_g-d_?(:j:.‘l_w Q:jjﬁ\LQLJUaA

AY

= 03 (MO 5 Khorrami) asllze
PN P T RS SRE- W STCRA Gy
obe (ilu oS a8 sls oL el gl e
Lo on SlamsBly iy e I3 el gy
aalllas s b S 350 Sialesl slass, aen 3
AL RS-y SN P RSN P
e 33 5l Sit eale p SLS 0 p il p 8 L
et S e N sl e T s
podn Slale (LI o S esle p S LS
(Y401 5 Kumar) s i 58 slawdl
sl ol C YO ALK 5 Aliarabi) axJUzs o
b ool 45 ala s sl gk Jlide &S
03,5 Clys Gy 5 Sasaal o 3 O son
el LS YL als s S @ din g
ool Cble S sl Sl ol axllias
slasbes 53 Olasls 5l ey oo VL5 I e 05
5 SIS (oo i janeal la o 3 sans il )
o=l s oIS (VAMG Zervas) aallls )3 p sl
S pasden o pds 0 3T das e 0L il
cble bas s w5 e Jios el gla o b
oo SBlE aS o)y by L J5e O p sl
oS 3L 53 05,8 53 55 Sleal Sl w500 ¥ O
2y eddbais 0 3
Cogoin SIS 0255331 Jodar 4 a5 L
e 53 e Brrgmebs B (B o o3
o a3 L s s LS SIERI
Gl Al o, o SIS o S e 0/0 0355
e St sl ¢SS 55 IS ¢S e /A
Gl Gl sl 0l e Sl slme
s Bishehsari) 4_& Lao s LS Byy oyl
il lasl s Ly Gildae (Y002 0,LSs
S A S a8 (Y 00l Lsen 5 Aliarabi)
v 5800 e 5 e By el o bls



Oy 9 gl13 Ao [ S 35 g Mli p1 CILS 5 pomibn yisd yatuad] 0,5 51

Sy g odalis JL WDe pale ) Lol das

SIS 5 sl el (23 by gl
5 oSa (S als s i chl
ot 3> 593518 A S 55 S
cble ool oael § Jsd s el sla i
Slasles GU o S8 5 s sl S
S S UM WU S . 1S 1
B o ' BLIBIE O el
35 S Lasles o gy Cond SIS - o il
(P<:+/v0)

O PR3 I g G VI U JE U O L
oS LY 5SS wla (YA 5 Alliarabi)
b i b e 35 ealie S i
ui,ﬁlj o34 =>U ﬂyl}ﬂ Sl CE..« bl g
Sdlush A5 Jals com g a0 (nl 5 Ll
Sleddd ge slae 1y )y en 4 55 0 N
rj:.\l_.w 6\4.:_.25- J}?AS L: oy a.A;_'SqJ\i,: Q\)JL&
3ol A male Jley L WM ol (S

IS 5 pgdes il o B 0 diS il 5s Sl stes D55 e (G Jga ) (G5 S0 g sn SIS~ g
Table 4- Thyroid hormones of concentration of blood serum (n mol-1) in ewes receiving slow release bolus of

selenium and cobalt.

Aol B
Parameter Slesd
0535305085 A S a5 S50 oSSl Treatment
Thyroxine / triiodothyronine Thyroxine Triiodothyronine
b dals
32.74 86.47 2.82
Control
20.66° 63.09 3.15 o
Selenium
Sls
35.89° 82.26 3.03 :
Cobalt
SIS — p s
25.46™ 73.38 2.32 e
Selenium - Cobalt
1.740 3.641 0.172 SEM
BX3)
Day
bl 5l L3 55, VA
28.11 73.06 2.73 3 5
76 d before Parturition
Sleols 5l dm s e
28.77 79.53 2.92 Db S T
30 d after Parturition
1.230 2.574 0.121 SEM
P-value
()
0.0055 0.0825 0.0645 o
Treatment
0.7093 0.4089 0.2868 53
Day
; Lo
0.2849 0.1244 0.3991 J307

Treatment x Day

(P<e/00) ol Jls ms ool Ol SKoly i a1 Ot o 55 osline g >
Means with different superscript letters in column are significantly different (P<0.05).



YE+Y) & b)w AR 2,92 ‘ulf.ms)lw » wﬁ:gf

Ay S 38 ek 5 S 55 (55 93008 5
A edaliie 5 e 015 sl b s sl
sAlimohamady L .5 s, s aallas 53
Ldn 58 0, p il 0353381 (TIT)01 Ko
Sl 5 g 5365 s e I O e
0 Sladllas 5 s sed o158 | S s 0
slae b oo i ol 45 sledl S
Sl s A g 02,8 Bl s e sa el
SalS s s Sl 5 clale s slab>da LG
adllan il L oS i3 S edalie (oS5, il s
s Dalir-Naghadeh) s ,lo— u;'lj_;(._a —al
ol Gos s s M s (Y v ARezaei
Sle 039 3L 51 AU Wl e (B 58 lids L
Dbl an Gl 0T o 53 b o pah

nils ol

Shasaeal 23 Ol 55 ol DL S il

e o (3laibezen Olej L3 SILS—p sl
58 0 £ Bivopelus s (’j:*'L” ke Ll
JRoue. ol bl el el plaS s Olagly 3l A

A d OLS S F e st M

G 03 L B e e kS s

Gk s s Slse s e sl 5 lld
Coble o i (184801, 5 Kohrle) 3158
A oo O gl pld ay S e sl
BE g’j:ll—w SISy Sdled e dle 3l s
J s oS sl i ltle o by 0 5l e ble
Al e s 5335185 eSS hAS
s Kojouri €Y+ V4.0, 5 Cappai) s,ls 55>
el Sl G il b geen (Y4 2V Shirazi
Sis ole o SIS a ll sl 0 5 s A
(Y V)L Kan 5 Pechova s 5 o 5,k
2 SSRGS 4 S s e ShalS el
Golsp oy s p adlae 55 cpiomen 5 S 5
L eeSa s 5 Gossssmls s chle 53 s i
5 Kumar) 1z edalie O o o 4 p g 035331
= (Yo AL s s Kumar ¢ Yo 04 0,
aS Wsls oLis (Ye)o) Fadayifar 5 Aliarabi aadUzs
oo (S35 rasal o3 ediS il lae
S5 8 bl 1 2eS (g ola e s sba IS
53 A0 1y (5318 5 A eSS e 5
s Aliarabi a Jlas 55 Sl 4 allas L Jls
Sheslanal 531y guls g gl (Y1) ¢ O Sen

PV

Abou-Zeina, H.A., Zaghawa, A., Nasr, S.M. and Keshta, H. 2008. Effects of dietary cobalt
deficiency on performance, blood and rumen metabolites and liver pathology in sheep.
Metabol, 1: 12.

Aliarabi, H., Bayervand, M., Bahari, A., Zamani, P., Fadayifar, A. and Alimohamady, R. 2017.
Effect of feeding slow-release bolus of zinc, selenium and cobalt on growth performance and
some blood metabolites of Markhoz male goats. Iranian Journal of Animal Science, 47: 507-
517. (In Persian).

Aliarabi, H. and Fadayifar, A. 2015. Effect of feeding slow-release bolus of zinc, selenium and
cobalt on some blood parameters and performance of male and female lambs. Iranian
Animal Science Research, 7: 23-33. (In Persian).

Aliarabi, H., Fadayifar, A., Alimohamady, R. and Dezfoulian, A.H. 2018. The effect of
maternal supplementation of zinc, selenium, and cobalt as slow-release ruminal bolus in late

A



Oy 9 gl13 Ao [ S 35 g Mli p1 CILS 5 pomibn yisd yatuad] 0,5 51

pregnancy on some blood metabolites and performance of ewes and their lambs. Biological
Trace Element Research, 1-8.

Alimohamady, R., Aliarabi, H., Bahari, A. and Dezfoulian, A.H. 2013. Influence of different
amounts and sources of selenium supplementation on performance, some blood parameters,
and nutrient digestibility in lambs. Biological trace Element Research, 154: 45-54.

Amanlou, H., Khebri, M., Rostami, B., Eslamian Farsuni, N., Amirabadi Farahani, T. and
Khalili, M. 2020. Effects of feeding different trace mineral sources on performance and
health of Afshari ewes and lambs. Iranian Journal of animal Science, 51: 183-192. (In
Persian).

Andres, S., Mane, M., Sanchez, J., Barrera, R. and Jimenez, A. 1997. Changes in GSHPx and
muscle enzyme activities in lambs with nutritional myodegeneration following a single
treatment with sodium selenite. Small Ruminant Research, 23: 183-186.

Ayar, A., Sert, D. and Akin, N. 2009. The trace metal levels in milk and dairy products
consumed in middle Anatolia Turkey. Environmental Monitoring and Assessment, 152: 1-
12.

Balicka-Ramisz, A., Pilarczyk, B., Ramisz, A. and Wieczorek, M. 2006. Effects of selenium
administration on blood serum Se content and on selected reproductive characteristics of
sheep. Archives Animal Breeding, 49: 176-180.

Banerjee, R. and Chowdhury, S. 1999. Methylmalonyl-CoA mutase. Chemistry and
Biochemistry of B12, 707-729.

Basini, G. and Tamanini, C. 2000. Selenium stimulates estradiol production in bovine granulosa
cells: possible involvement of nitric oxide. Domestic Animal Endocrinology, 18: 1-17.

Bishehsari, S., Tabatabaei, M.M., Aliarabi, H., Alipour, D., Zamani, P. and Ahmadi, A. 2010.
Effect of dietary cobalt supplementation on plasma and rumen metabolites in Mehraban
lambs. Small Ruminant Research, 90: 170-173.

Cappai, M.G., Liesegang, A., Dimauro, C., Mossa, F. and Pinna, W. 2019. Circulating
electrolytes in the bloodstream of transition Sarda goats make the difference in body fluid
distribution between single vs. twin gestation. Research in Veterinary Science, 123: 84-90.

Dalir-Naghadeh, B, and Rezaei, S.A. 2008. Assessment of serum thyroid hormone
concentrations in lambs with selenium deficiency myopathy. American Journal ofVeterinary
Research, 69: 659-663.

Davis, P., McDowell, L., Wilkinson, N., Buergelt, C., Van Alstyne, R., Weldon, R., Marshall,
T. and Matsuda-Fugisaki, E. 2008. Comparative effects of various dietary levels of Se as
sodium selenite or Se yeast on blood, wool, and tissue Se concentrations of wether sheep.
Small Ruminant Research, 74: 149-158.

Dezfoulian, A. and Aliarabi, H. 2017. A comparison between different concentrations and
sources of cobalt in goat kid nutrition. Animal, 11: 600-607.

Frutos, P., Toral, P.G., Ramos-Morales, E., Shingfield, K.J., Belenguer, A. and Hervas, G.
2014. Oral administration of cobalt acetate alters milk fatty acid composition, consistent with
an inhibition of stearoyl-coenzyme A desaturase in lactating ewes. Journal of Dairy Science,
97: 1036-1046.

Gabryszuk, M. and Klewiec, J. 2002. Effect of injecting 2-and 3-year-old ewes with selenium
and selenium-vitamin E on reproduction and rearing of lambs. Small Ruminant Research,
43: 127-132.

Graulet, B., Matte, J.J., Desrochers, A., Doepel, L., Palin, M.F. and Girard, C.L. 2007. Effects
of dietary supplements of folic acid and vitamin B12 on metabolism of dairy cows in early
lactation. Journal of Dairy Science, 90: 3442-3455.

Habeeb, A., El-Tarabany, A. and Gad, A. 2013. Effect of zinc levels in diet of goats on
reproductive efficiency, hormonal levels, milk yield and growth aspects of their kids. Global
Veterinaria, 10; 556-564.

Hackbart, K., Ferreira, R., Dietsche, A., Socha, M., Shaver, R., Wiltbank, M. and Fricke, P.
2010. Effect of dietary organic zinc, manganese, copper, and cobalt supplementation on milk

Ao



YE+Y) & b)w AR 2,92 ‘ulf.ms)!gaw » wﬁ:gf

production, follicular growth, embryo quality, and tissue mineral concentrations in dairy
cows. Journal of Animal Science, 88: 3856-3870.

Hefnawy, A.E.G. and Toértora-Pérez, J. 2010. The importance of selenium and the effects of its
deficiency in animal health. Small Ruminant Research, 89: 185-192.

Imani, M., Aliarabi, H., Alipour, D. and Fadayifar, A. 2020. Influence of different levels of
selenium as a slow release bolus pre-mating on performance and some blood metabolites of
Lori Bakhtiari ewes. Iranian Journal of Animal Science, 51: 69-79. (In Persian).

Kachuee, R., Moeini, M. and Souri, M. 2014. Effects of organic and inorganic selenium
supplementation during late pregnancy on colostrum and serum Se status, performance and
passive immunity in Merghoz goats. Animal Production Science, 54: 1016-1022.

Kadim, 1.T., Johnson, E.H., Mahgoub, O., Srikandakumar, A., Al-Ajmi, D., Ritchie, A.,
Annamalai, K. and Al-Halhali, A.S. 2003. Effect of low levels of dietary cobalt on apparent
nutrient digestibility in Omani goats. Animal Feed Science and Technology, 109: 209-216.

Karlengen, 1.J., Taugbgl, O., Salbu, B., Aastveit, A.H. and Harstad, O.M. 2013. Effect of
different levels of supplied cobalt on the fatty acid composition of bovine milk. British
Journal of Nutrition, 109: 834-843.

Khorrami, Z., Aliarabi, H., Farahavar, A. and Fadayifar, A. 2021. The effect of slow-release
bolus of zinc and selenium or daily feeding of salts of these elements on the performance of
pregnant ewes and their lambs. Research on Animal Production (Scientific and Research): 0-
9. (In Persian).

Kohrle, J. 1999. The trace element selenium and the thyroid gland. Biochimie, 81: 527-533.

Kojouri, G. and Shirazi, A. 2007. Serum concentrations of Cu, Zn, Fe, Mo and Co in newborn
lambs following systemic administration of vitamin E and selenium to the pregnant ewes.
Small Ruminant Research, 70: 136-139.

Koyuncu, M. and Yerlikaya, H. 2007. Effect of selenium-vitamin E injections of ewes on
reproduction and growth of their lambs. South African Journal of Animal Science, 37: 233-
236.

Kumar, N., Garg, A., Dass, R., Chaturvedi, V., Mudgal, V. and Varshney, V. 2009. Selenium
supplementation influences growth performance, antioxidant status and immune response in
lambs. Animal Feed Science and Technology, 153: 77-87.

Kumar, N., Garg, A.K., Mudgal, V., Dass, R.S., Chaturvedi, V.K. and Varshney, V.P. 2008.
Effect of different levels of selenium supplementation on growth rate, nutrient utilization,
blood metabolic profile, and immune response in lambs. Biological Trace Element Research,
126: 44-56.

Matte, J., Girard, C., Bilodeau, R. and Robert, S. 1990. Effects of intramuscular injections of
folic acid on serum folates, haematological status and growth performance of growing-
finishing pigs. Reproduction Nutrition Development, 30: 103-114.

Meyer, A., Reed, J., Neville, T., Thorson, J., Maddock-Carlin, K., Taylor, J., Reynolds, L.,
Redmer, D., Luther, J. and Hammer, C. 2011. Nutritional plane and selenium supply during
gestation affect yield and nutrient composition of colostrum and milk in primiparous ewes.
Journal of Animal Science, 89: 1627-1639.

Mills, C. 1981. Cobalt deficiency and cobalt requirements of ruminants. Recent Advances in
Animal Nutrition, 129-141.

Moeini, M.M., Kiani, A., Mikaeili, E. and Shabankareh, H.K. 2011. Effect of prepartum
supplementation of selenium and vitamin E on serum Se, 1gG concentrations and colostrum
of heifers and on hematology, passive immunity and Se status of their offspring. Biological
Trace Element Research, 144: 529-537.

Norouzian, M., Malaki, M. and Khadem, A. 2014. Effects of the parenteral administration of
cobalt, copper and iron in late pregnancy on ewe hematology and lamb vigour. Iranian
Journal of Applied Animal Science, 4: 285-289.

Owen, E., Kitalyi, A., Jayasuriya, N. and Smith, T. Improving the husbandry of animals kept by
resource-poor people in developing countries. 2005, Livestock and Wealth Creation, Hobbs
Hampshire, England. 601pp.

A



Oy 9 gl13 Ao [ S 35 g Mli p1 CILS 5 pomibn yisd yatuad] 0,5 51

Paszkowski, T., Traub, A., Robinson, S. and McMaster, D. 1995. Selenium dependent
glutathione peroxidase activity in human follicular fluid. Clinical Chimical Acta, 236: 173-
180.

Pechova, A., Sevcikova, L., Pavlata, L. and Dvorak, R. 2012. The effect of various forms of
selenium supplied to pregnant goats on selected blood parameters and on the concentration
of Se in urine and blood of kids at the time of weaning. Veterinarni Medicina, 57:393-403.

Rabiee, A., Lean, I., Stevenson, M. and Socha, M. 2010. Effects of feeding organic trace
minerals on milk production and reproductive performance in lactating dairy cows: A meta-
analysis. Journal of Dairy Science, 93: 4239-4251.

Rashnoo, M., Rahmati, Z., Azarfar, A. and Fadayifar, A. 2020. The effects of maternal
supplementation of selenium and iodine via slow-release blouses in late pregnancy on milk
production of goats and performance of their kids. Italian Journal of Animal Science, 19:
502-513.

Rizzo, A., Minoia, G., Trisolini, C., Manca, R. and Sciorsci, R. 2007. Concentrations of free
radicals and beta-endorphins in repeat breeder cows. Animal Reproduction Science, 100:
257-263.

SAS, S. 2004. STAT 9.1 user's guide. SAS Institute Inc., Cary, NC: 1291-1320.

Suttle, N.F. 2010.Mineral Nutrition of livestock. ed. 2. Cabi.

Tufarelli, V. and Laudadio, V. 2011. Dietary supplementation with selenium and vitamin E
improves milk yield, composition and rheological properties of dairy Jonica goats. Journal of
Dairy Research, 78: 144-148.

Uchida, K., Mandebvu, P., Ballard, C., Sniffen, C. and Carter, M. 2001. Effect of feeding a
combination of zinc, manganese and copper amino acid complexes, and cobalt
glucoheptonate on performance of early lactation high producing dairy cows. Animal Feed
Science and Technology, 93: 193-203.

Vignola, G., Lambertini, L., Mazzone, G., Giammarco, M., Tassinari, M., Martelli, G. and
Bertin, G. 2009. Effects of selenium source and level of supplementation on the performance
and meat quality of lambs. Meat Science, 81: 678-685.

Zervas, G. 1988. Treatment of dairy sheep with soluble glass boluses containing copper, cobalt
and selenium. Animal Feed Science and Technology, 19: 79-83.

AY



A



