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Influence of different levels of selenium as a slow release bolus pre-mating on
performance and some blood metabolites of Lori Bakhtiari ewes
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ABSTRACT

The present experiment was designed to evaluate the efficiency of the slow-release bolus containing different selenium
levels on performance and some blood and milk parameters of Lori Bakhtiari ewes. For this purpose, 45 ewes were divided
into three groups (15 in each). Treatments were: 1) control ewes; 2) ewes receiving 0.2 milligrams of selenium per day; and
3) ewes receiving 0.4 mg selenium per day. On the first day of the experiment, all ewes received CIDR and the boluses were
fed to the different groups on the same day. During the feeding period the ewes were grazed on the pasture. Blood samples
collected from all ewes at 76 days post-mating (mid-gestation) and 30 days postpartum before going to rangeland. The
results showed that birth weight, weight at two months of age, average daily gain, milk production, fat content, protein
content, non-fat solids content in milk and milk selenium concentration were higher in the groups receiving selenium than
the control (P<0.05). Milk production of ewes receiving 0.4 mg selenium per day was higher than those of receiving 0.2 mg
selenium per day (P <0.05). Serum selenium and triiodothyronine concentration and blood glutathione peroxidase activity in
ewes receiving different levels of selenium were higher than those of control (P<0.05). Overall, both levels of selenium
improved the performance of the lambs and some of the blood and milk parameters of the ewes, but the use of 0.40 mg
Se/day due to higher milk production is recommended.

Keywords: Glutathione peroxidase, milk, slow-release boluses, triiodothyronine.
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Table 1. Birth weight, Weight at two months of age

and average daily gain (kg) in lambs whose mothers
were given different levels of selenium

Birth Weight at two Daily
weight months of age weight gain

Treatment
Zero 3.311° 11.655° 0.139°
0.2 3.781%® 14.190® 0.173%®
0.4 3.953° 15.023% 0.184°
SEM 0.1474 0.6477 0.0109
Gender
Male 3.839 13.426 0.159
Female 3.524 13.820 0.171
SEM 0.1171 0.5144 0.0087
Type of Birth
Singleton 41392 15.623° 0.191%
Twin 3.224° 11.622° 0.139°
SEM 0.1352 0.5940 0.0100
P-Value
Treatment 0.0224 0.0062 0.0305
Gender 0.0903 0.6185 0.3808
Type of Birth  0.0003 0.0003 0.0033

Solis 09 Sl gme sdimolil eie o 0 Sy By s
el 00 o ys L;La:u,.SJL..a

* The same letters in each column indicate no significant difference
among the means at 0.05 level.

ol 51 eadalae gbdley  uores
9y 00 pebe o5 Lo ¢ IVD maw cauScdl o
3 eaddgie lodlle b anglin o 5 5YL o ,Slee
Seuge (Rahmati, 2017) auils wall 09,5 0l
oaSadl o ol 5l eadalgie slae o, Sles (o
Sl 00 L}“)‘)f 139_,_,.1“: 65l> M)MT uw5lj
5 poidw 30,35 .(Zarbalizadeh-Saed et al., 2019)
TS5 5 ooty 51 b i ¥ s ol & Egpuslig
Dot o (S0 g jebdy (20,5 VY alas o
(Soliman et al., 2012) o Ll sleop o Slae
.59.».9‘.) OMOU Lis ol u.io.n sCL\.: O)il.o.c 39.».@‘)
Lbo).} L taj,u.l.m JLO..J‘ 9 )«)Lﬁ ‘_;l.&bw.uo B p..u...]yl.uo
bl e b iz b )

e Ol i g e 0 g

9 4l b adgi uSle 4 e @l ¥ Jgoo
Tobw oasSE8l s slaiee ol SlaS S S
B 5 i ydial gl O)goh pgaile cilise
Sade el adgr s o plas |y Beady Jad )
@7 O9N ez dlge Jlade g (e ke (o
o pyaibes JoSo oS el ;o slogfis jo s
(P<+1-0) 59 YL vl 09,5 @

Hoegiolosl o (o0l8) cvnlive ,o Y Jow ool jo
sialosl olzdl g flog FI T ranslr (Sl
iz oge;l 5l eolawl b Lo pnSile duslis axins
(P<+/+0) s o gxe Jiz| maw L SSlo (glaials
b plo

Sloul ©ypon bates (g5 (slaaiul
oS S 438 dolas SelS il B s oo IS5
il 00 ool lid (V dloleo) 3 40 Al Lg)LJ Joe
Yin = u+A; + Bj + ABj + Egj + Epja (¥ aJolee)

A1Bj el jlos STAL (Sl STH Joo cnl )
obey 9 sl Rl S ABj ol 65509 oo
sl Eoij 5 Olge> (Solai S Baiji o5 S gl
5 oslizal b lapnSile awslie aiiws owiledl
S lsre Jlozl el b oS0l (slarals wiz ga)]
s ploil (P</+ )

o g b

soisalgin so y o ySlas

5 Sele 93 09 Wy )9 Slape Pl Sl
ooy 0 Slogme jebar a5 RIF
pS ke fF aw sausedl o lole 5l cadalsie
N Jso2) o SYL wald Jless 4 S 59 50 pomibe
ooiiS il o ol 5l enssze slooy Lol (P<+/+d
3oLl losd 4y Sl j9) 50 pgeibes o5 oo IV s
Blas 5 Sleo (P10 0) ausilas s o gxe Dglas
alisy 0ig Bl g (Sale 93 039 Wi (59 Sluye
W dP>+/+0) <85 13 cawin il b cos
Slayo Pl (Ska (g )logine kot 5893 (slao
S 7S Wlygy (139 (RIFl g Sele 99 (139 g 3
L llae (P<+/+0) ails o8 ST ooy 4 s
P eS8k IV e 4 poeils (3938l Sl Biod
5% poribe )5 e /Y gl b oy 4 0 SolS
Sl Sras 5 059 plPl Sel Sas oole pSolS
o0 s,J5 (Shietal,, 2011) us bajy ,s VL ailys,
Ioead g sleoy 6y il (5 &S el
sl i il gla o, eariSedl s (slo_ine
Aliarabi et ) 54 YL ol o b avslis 1o pguils
.(al., 2018



\as Y44 )Le{‘\ A E)Lou.d O 5)5¢ ‘U‘JJ‘ so‘é ]851.6

e LS 5 (B 5 4liey e 9dgip Gy (gl &gty popile aliss sl ST Jgu
Table 2. Effect of different levels of selenium as slow-release bolus on daily milk yield and some milk compositions

Selenium level (mg Se per day)

Parameters Zero 0.4 SEM P-value
Milk yield (kg/d) 0.812° 1.107° 1.376° 0.0412 <.0001
Milk composition
Fat (%) 5.070 5.120 5.404 0.2235 0.5206
Fat (gr/d) 35.124° 56.738" 79.938% 2.8829 <.0001
Protein (%) 6.762 6.792 6.264 0.2459 0.2556
Protein (gr/d) 54.936° 75.233° 86.011% 3.1820 <.0001
Solids Not Fat (%) 12.315 12.302 12.126 0.2839 0.8633
Solids Not Fat (gr/d) 100.041° 136.300° 166.595° 5.1071 <.0001
Selenium (pg/L) 17.150° 29.392* 36.590% 2.5750 0.0007
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* The same letters in each column indicate no significant difference among the means at 0.05 level.
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Table 3. Blood parameters of ewes receiving different levels of selenium as slow-release bolus

Se

Zn

Cu

Fe

GPX

CPK

Ts

Ts

(ngfl) (mg/l) (mg/l) (mg/l) (pkat/1) (U/dh) (nmol/l) (nmol/l) TdTs

Treatment

Zero 64.83" 0.820 0.588 1.474 200.75° 150.00 1.439° 79.543° 55.806°

0.2 131.79% 0.774 0.709 1.670 777.90° 109.00 1.673% 59.163" 35.486"

0.4 148.75% 0.876 0.577 1.622 856.65% 113.16 1.748% 62.181° 35.708b

SEM 5.465 0.0957 0.0807 0.0839 62.873 13.482 0.0357 2.8229 2.1628
Day

-75 111.01 11.655 0.615 1.622 703.24 132.86 1.589° 65.559* 42.615%

30 130.42 14.190 0.633 1.547 606.40 110.33 1.692° 65.917° 39.372°

SEM 7.029 0.0678 0.0266 0.0689 31.031 10.359 0.0311 2.3284 1.3678
P-value

Treatment 0.0001 0.6846 0.5621 0.3151 0.0001 0.1017 0.0007 0.0027 0.0002

Day 0.1217 0.3334 0.5886 0.4801 0.0648 0.1891 0.0157 0.8959 0.0671

TreatmentxDay  0.2701 0.3529 0.2347 0.1996 0.5695 0.2716 0.0620 0.8741 0.1293

* The same letters in each column indicate no significant difference among the means at 0.05 level.
GPX=Glutathione Peroxidase, CPK= Creatine Phosphokinase, Se= Selenium, Zn= Zinc, Cu= Copper, Fe= Iron, Ts= Triiodothyronine, T,= Thyroxi.ne

el 00 Glas o )8 Gla .Sl Solis 398 o Sae samsLaS et ;o 3l S 2 0 LSy By >



Yo Y44 )Le{‘\ A E)Lou.d O 5)5¢ ‘U‘JJ‘ so‘é ]851.6

390 SO oaS il o ledands a5l oals 5158
3 AV pyw e Sale Epaling g poiihe 8255
S 095 b amlie 10 Wg 59, 5 aliallesS pla
G s b Jlie jo (Moeini etal., 2011) weils
ool JoSo 35 &5 Sl oad (A)F >
chle pgals cow dooy 4 mow coile O jg0a
cde Ll (Kojouri & Shirazi, 2007) o g oyol
Ol 5 Ol GRIF 0 el S ]yl ()l
230l Eead Johoo 0950 4 ol P Glgicas

Aliarabi et al. «,ol> g0 zuls b alis jsba
oaS il o o e 45 WS bliS (2018)
2 SIS g el sy gl pReyanenl o8
03Usl il el e el Bl
Lacetera et al. pooren .2dl iol38l slasty,
J=2 59, Ve 00 poeile By 45 oS ()L (1999)
STy ol Collad il e et
G GRS 50 0l i 5o leals Sl am g S
Gbps 5l eslial a5 cwl ead 35S
olo ¥ 3o porils g CILS (o (g5l (it jatnl
0358515 a3 e ain o ladly 5l 3
(Zervas, 1988) ol ylesly 31wy ol Y U jlaesT
Pavlata et al. 4 (2009) Misurova et al. . oxen
oy 4 pseke (g3l a5 Ws S sanlie (2012)
STy 3slS Called (2l s el Slo
paeles 0 SIS 05,8 b alie o lasly )
o090 IaeSTn 05658 w3l 5l oo iy
Joloe Pl 0 o (B e (magd g O
Os6s eyl 5w e olwl | canSas]
sl tele awlosl pals cpz o slasly,
(Surai, 2002) el (5 55,8 Jsko LS

(2017) Rashnoo «,sl> aslllas zls L Gilas
oSl cdld o slogae b aiSae
gob oansedlys Jb lop o o sleSead
25,55 oaalie (5 oo /YO 5 520) parile calies
ool iyl cdlled wldlas ple e Gpizes
poeibe 3931 3B o Al sla e 50 LS phnd
Faixova et ) <o, 1,8 pocides 32,5 b (2138 0,0
.@al., 2007; Zarbalizadeh-Saed et al., 2019

(2010) Hefnawy & Tortora-Pérez - . ocen
x5 JeB 1) athnsS gl ) etk (jog38l U]
S ad S Al g wols JIE oy p 9590 pleals ]
o1y Jib i Sy el 51 i psaibs 958l
53 S (o0 63k Lewdly 50 poatle digy mhan Laio
gl Bi> o lal; 5l am pgaile (0938 a5 Jl>
90 Py r:}....l.w cdale .a)b U’“"'a" JUSWRER r:ﬁ.u.Lm
‘bj.‘...l..» w@)w—l LSLQQJ’“"ﬁL o..\....Susl.‘)o L_SLQGB;
Jg_s‘.;)ﬂ‘o)‘> | raﬁ.u.l.u WLAA u.uo;b OMQQL&.S
Oly Olg wdb )3 59,0 Al eS (95
Bickhardt et al., ) o4i o0 poide d5aS al>yo
O cldlae S 43 b e o4 (1999
Sl o aSe S VOA b BY clale a5 wls S
Sydisr wgmxa (9> p peile Jlop cdile
.(Schweinzer et al., 2017)
B Cos g ool g e wsy) polie clile
SIS Sz e (7 i) S5 5 pgilu Jue
b anslie jo poailes b oadJoSe slajlas o plaul;
Jalilianetal., ) cély yrals (g)ls gme )lyae 4 calls
ais,S yo,l58 (2011) Moeini et al. yioven (2012
sloancdi 5 Glaly 595 59 o 59, paie slacdile
ool sl e b avolie o pawile b oo faSe
ol @bl poeibe aiwzryy Gla i 5l (S dl
5 bl Lol bl o e oSSt sl
Pk (sl T3l &5 oe (slapoundlSa 51 (S 2
J9,~.: 6&09; uwlw‘ Sl 00l .)LQ,MM
“Sly lr 9y o0 Sl A 50 g (iggllie
a5 am o Hlas Sladllae ls ol o (55,0 o
Ar o @by Olie @ g5y b oealIS LSy
\.\.&\)64 ULMA-’ w.S\s u;o}.ulw OA....S.\...M.S‘ s.)LHS)J
a5 9 DNA silusl <05 ol Wlgiee ol 0
Blessing et al., ) aas ;13 156 co |, eg3) s, hub
3 Gt 4 WSS BS e Sy (2004
by 2l 0z 4 ol (3931 Ly e il
2k 5l (Kachuee et al., 2014) ois canliv 3,0



e GpSdz 5l U8 i ] sl O g0 paide il ok 1] Ken 5 Sle! \id

iy eals sl JUES VPO
bt SLSU Gl plp e 8L asles b adg s
Jlaae (Utiger, 2001) oS o Jos gy oy
038 alwgtay gy JW eeyee (S
Do Jilis l aihsS o Ll wapdioo by gy
bug pre Ty 00,0 AV 5 Gudgyiod 65 o)
Fisher ) 0gd oo Biio a9 3 shwme slodls
5 OeSey 3l 2ldy & (& MacPherson, 1991
aed & Lol dacdl ST 0 g mieds 5 4 ol o
|y Colled o i addS g oS Jg il oo 3l ol
sleass slag sl (Todini, 2007) wias oo lis
Oolite (5,5l Ll 5l a8 st oloiie el
Gl Dglite oy locdl w50 bl )98 9 diwn
505 ,o slbass ) g eg3l (Chadio et al., 2006)
ssba 1Y e jegnl g lostd o)z L g Cangy
Sl 4Bl mjs8 bz g G el ) slos S
e o a5 cwl eals 3,55 (Todini, 2007)
AS oo oy Gals Lasluass codled paile SgeS
pro OeaSeys Sble Gl con el ool &S
o8l s ol by (Bates et al., 2000) sgi oo
4 S 59y 50 poeiler 0 hee /T 5 oIV Zolaw
;WL.A u....al.) od..dbéul.m.: r:ﬁ....l“: ).bo c.‘a...:
g,u.]l.t_‘! w.:‘)ﬁ‘ g0 S’Lo.o‘ 9 o099 ra}uJ.w

NG PRV S CERVR

Sfkes o o poile e 90 o (IS ke
9 09 ezl (S g el gl sleoy
poeibo o5 s JF o 3l sl Wl s oo

Dgb oo drog SV ol adgs blEa 5, 0

REFERENCES

gyl 00 Zelled a5 ols Lt ol aslllas b
cos g o] Sdale slapysese Dlxiy g
o gl b alie 2,5 13 ponils (s3le JoSo 13T
bl falS 5 Gesyishs S o Sl Rl
gk 0aS T8l e ) Sy (5050
Aliarabi et ) 05,5 caslive pguiles (g9l Lid jaimal
b ommSsps e o ilie Aol @, 2018
Sal 00l ()15 e (2138 0 4 pouil (0938
oS yudiizeo pl Lol ((El-Shahat & Monem, 2011)
20,5 odlie yuigydasy cdale o (g ls g
399 50 &5 b 5o (2004) Paviata et al. yies
2 olely 5l g8 anin F g Ao Elpalig 5 pgail
OIS Oeedsncs s wdale o Rl (65t slagls
g ;o porde gilw oS (5,50 addllas jo oS
To S g oy Oy pdgncs s Sale lidl 4 oeie
El) 0 pyws ponSgpd cile 2005 b ol yam Ty 4
@ diwoly 0Sg,5 00 Jlo,i sy (Sisy et al., 2008
sl o2 (8] 5 53, poaibs ) polie Sy jea
Sl A9y Slageyse pedplie pa 9 CSLe
e 5o Sle i peale L(Arthur et al., 1999)
Av dga 5)ls a8y Siges98 (Silmger 1S
9 amole AlS WS )3 pre g ighs s ey
pomdu 4 atudly sbojlows ol glacdl ol
WdwgS WSy, oae (Kbhrle, 2000) o8 oo o)y
ao ) MA Te ao A/F sg0> s> &l
Fisher et ) ail o 1Ty aoyd <V g (s pisu s 5
9 Ty 2,0 A9/4 5l i &b aiawss o @l 1972
@ oxdal beg Gegpieh 5 deys A0
Todini, ) wWed oo Jitie (593 )3 Ledly slacesy
2 S slosese il sleed L 2007
slaggeyse g W)l (Sjslsn ol o> Sl
HB 0538 S plgiear Lowdly lacresn b oadaily

1. Aliarabi, H. & Fadayifar, A. (2013). Effect of slow-release bolus on some blood metabolites and
lambing performance of ewes. The Second International Conference on Agriculture and Natural

Resources, pp. 8-10.

2. Aliarabi, H., Fadayifar, A., Alimohamady, R. & Dezfoulian, A.H. (2018). The effect of maternal
supplementation of Zinc, Selenium, and Cobalt as slow-release ruminal bolus in late pregnancy on some
blood metabolites and performance of ewes and their lambs. Biological Trace Element Research, 1-8.



\A

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

YA Sl ) 8 Ll B 8,90 oyl | (olo pole

Alimohamady, R., Aliarabi, H., Bahari, A. & 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.

Arthur, J. R., Beckett, G. J. & Mitchell, J. H. (1999). The interactions between selenium and iodine
deficiencies in man and animals. Nutrition Research Reviews, 12, 55-73.

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

Bagnicka, E., Jarczak, J., Kaba, J., Kosciuczuk, E., Czopowicz, M. & Krzyzewski, J. (2014). Effect
of organic vs. inorganic selenium supplementation on milk production traits of Polish dairy goats.
European Regional Conference on Goats, p. 12.

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

Bates, J. M., Spate, V. L., Morris, J. S., St. Germain, D. L. & Galton, V. A. (2000). Effects of
selenium deficiency on tissue selenium content, deiodinase activity, and thyroid hormone economy
in the rat during development. Endocrinology, 141, 2490-2500.

Bickhardt, K., Ganter, M., Sallmann, P. & Fuhrmann, H. (1999). Investigations on manifestations of
vitamin E and selenium deficiency in sheep and goats. DTW. Deutsche Tierarztliche Wochenschrift,
106, 242-247.

Blessing, H., Kraus, S., Heindl, P., Bal, W. & Hartwig, A. (2004). Interaction of selenium compounds
with zinc finger proteins involved in DNA repair. European Journal of Biochemistry, 271, 3190-3199.
Calamari, L., Petrera, F. & Bertin, G. (2010). Effects of either sodium selenite or Se yeast (Sc CNCM
1-3060) supplementation on selenium status and milk characteristics in dairy cows. Livestock
Science, 128, 154-165.

Chadio, S. E., Kotsampasi, B. M., Menegatos, J. G., Zervas, G. P. & Kalogiannis, D. G. (2006).
Effect of selenium supplementation on thyroid hormone levels and selenoenzyme activities in
growing lambs. Biological Element Research, 109, 145-154.

El-Shahat, K. & Monem, U. A. (2011). Effects of dietary supplementation with vitamin E and/or
selenium on metabolic and reproductive performance of Egyptian Baladi ewes under subtropical
conditions. World Applied Sciences Journal, 12, 1492-1499.

El-Sisy, G., Abdel-Razek, A., Younis, A., Ghallab, A. & Abdou, M. (2008). Effect of dietary zinc or
Selenium supplementation on some reproductive hormone levels in male Baladi Goats. Global
Veterinary, 2, 46-50.

Erdogan, S., Karadas, F., Yilmaz, A., Karaca, S. (2017). The effect of organic selenium in feeding of ewes
in late pregnancy on selenium transfer to progeny. Revista Brasileira de Zootecnia, 46, 147-155.

Faixova, Z., Faix, S., Leng, I., Vaczi, P., Makova, Z. & Szaboova, R. (2007). Haematological, blood
and rumen chemistry changes in lambs following supplementation with Se-yeast. Acta Veterinaria
Brno, 76, 3-8.

Fisher, D., Chopra, |. & Dussault, J. (1972). Extrathyroidal conversion of thyroxine to
triiodothyronine in sheep. Endocrinology, 91, 1141-1144.

Fisher, G. & MacPherson, A. (1991). Effect of cobalt deficiency in the pregnant ewe on reproductive
performance and lamb viability. Research in Veterinary Science, 50, 319-327.

Gambling, L. & McArdle, H. J. (2004). Iron, copper and fetal development. Proceedings of the
Nutrition Society, 63, 553-562.

Gong, J., Ni, L., Wang, D., Shi, B. & Yan, S. (2014). Effect of dietary organic selenium on milk
selenium concentration and antioxidant and immune status in midlactation dairy cows. Livestock
Science, 170, 84-90.

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

Hemingway, R., Parkins, J. & Ritchie, N. (2001). Enhanced reproductive performance of ewes given
a sustained-release multi-trace element/vitamin ruminal bolus. Small Ruminant Research, 39, 25-30.
Jalilian, M., Moeini, M. & Karkodi, K. (2012). Effect of selenium and vitamin E supplementation
during late pregnancy on colostrum and plasma Se, Cu, Zn and Fe concentrations of fat tail Sanjabi
ewes and their lambs. Acta Agriculturae Slovenica (Slovenia).

Juniper, D. T., Phipps, R. H., Jones, A. K. & Bertin, G. (2006). Selenium supplementation of
lactating dairy cows: effect on selenium concentration in blood, milk, urine, and feces. Journal of
Dairy Science, 89, 3544-3551.

Kachuee, R., Moeini, M. & 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.



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

e GpSdz 5l U8 i ] sl O g0 paide il ok 1] Ken 5 Sle! YA

Kdhrle, J. (2000). The deiodinase family: selenoenzymes regulating thyroid hormone availability and
action. Cellular and Molecular Life Sciences, 57, 1853-1863.

Kojouri, G. & 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.

Kumar, N., Garg, A. K., Mudgal, V., Dass, R. S., Chaturvedi, V. K. & 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.

Lacetera, N., Bernabucci, U., Ronchi, B. & Nardone, A. (1999). The effects of injectable sodium
selenite on immune function and milk production in Sardinian sheep receiving adequate dietary
selenium. Veterinary Research, 30, 363-370.

Liu, Z. L., Yang, D. P., Chen, P., Dong, W. X. & Wang, D. M. (2008). Supplementation with
Selenium and Vitamin E Improves Milk Fat Depression and Fatty Acid Composition in Dairy Cows
Fed Fat Diet. Asian-Australas Journal of Animal Science, 21, 838-844.

Misurova, L., Pavlata, L., Pechova, A. & Dvorak, R. (2009). Selenium metabolism in goats—maternal
transfer of selenium to newborn kids. Veterinarni Medicina, 54, 125-130.

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

Mohri, M., Ehsani, A., Norouzian, M., Bami, M. H. & Seifi, H.A. (2011). Parenteral selenium and
vitamin E supplementation to lambs: hematology, serum biochemistry, performance, and relationship
with other trace elements. Biological Trace Element Research, 139, 308-316.

NRC. (2007). Nutrient requirements of small ruminants: sheep, goats, cervids, and new world
camelids. National Academy of Science, Washintgton, DC 347p.

Pavlata, L., Misurova, L., Pechova, A., Husakova, T. & Dvorak, R. (2012). Direct and indirect
assessment of selenium status in sheep—a comparison. Veterinarni Medicina, 57, 219-223.

Pavlata, L., Prasek, J., Filipek, J. & Pechova, A. (2004). Influence of parenteral administration of
selenium and vitamin E during pregnhancy on selected metabolic parameters and colostrum quality in
dairy cows at parturition. Veterinarni Medicina-UZPI (Czech Republic).

Pechova, A., Misurova, L., Pavlata, L. & Dvorak, R. (2009). The influence of supplementation of
different forms of zinc in goats on the zinc concentration in blood plasma and milk. Biological Trace
Element Research, 132, 112-121.

Phipps, R. H., Grandison, A. S., Jones, A. K., Juniper, D. T., Ramos-Morales, E. & Bertin, G. (2008).
Selenium supplementation of lactating dairy cows: effects on milk production and total selenium
content and speciation in blood, milk and cheese. Animal, 2, 1610-1618.

Pirestani, A. & Eghbalsaeed, S. (2011). The comparison effects of bolus and dietary supplements on
production, milk compositions and udder immune system of Holstein dairy cattle. Journal of Animal
and Veterinary Advances, 10, 1404-1407.

Rahmati, Z. (2017). Evaluation of performance and some blood parameters of the kids born to
mothers receiving a slow-release plate containing iodine and selenium. M.Sc. thesis. Lorestan
University, Iran. (in Farsi)

Rashnoo, M. (2017). Effect of slow-release bolus including | and Se at late pregnancy on yield and
composition of milk and some of blood parameters of Lori goats. M.S.C Thesis. Lorestan University.
Iran. (in Farsi)

Rozenska, L., Hejtmankova, A., Kolihova, D. & Miholova, D. (2013). Effects of lactation stage, breed,
and lineage on selenium and iodine contents in goat milk. Czech Journal of Food Sciences, 31, 318-322.
Schweinzer, V., lwersen, M., Drillich, M., Wittek, T., Tichy, A., Mueller, A. & Krametter-
Froetscher, R. (2017). Macromineral and trace element supply in sheep and goats in Austria.
Veterinarni Medicina, 62, 62-73.

Shi, L., Xun, W., Yue, W., Zhang, C., Ren, Y., Shi, L., Wang, Q., Yang, R. & Lei, F. (2011). Effect
of sodium selenite, Se-yeast and nano-elemental selenium on growth performance, Se concentration
and antioxidant status in growing male goats. Small Ruminant Research, 96, 49-52.

Shokrollahi, B., Mansouri, M. & Amanlou, H. (2013). The effect of enriched milk with selenium and
vitamin E on growth rate, hematology, some blood biochemical factors, and immunoglobulins of
newborn goat kids. Biological Trace Element Research, 153, 184-190.

Soliman, E., AKI, A.E.-M. & Kassab, A. (2012). Combined effect of vitamin E and selenium on
some productive and physiological characteristics of ewes and their lambs during suckling period.
Egyptian Journal of Sheep and Goats Sciences,7, 31-42.



va

47.

48.
49.

50.

51.

52.

53.

54,

55.

56.

YA Sl ) 8 Ll B 8,90 oyl | (olo pole

Surai, P. F. (2002). Natural antioxidants in avian nutrition and reproduction. Nottingham University
Press Nottingham.

Suttle, N. F. (2010). Mineral nutrition of livestock. Cabi.

Talebian Masoudi, A., Azizi, F., Zahedipour, H. (2010). Selenium and iodine status of sheep in the
Markazi province, Iran. Iranian Journal of Veterinary Research. 11, 78-83.

Todini, L. (2007). Thyroid hormones in small ruminants: effects of endogenous, environmental and
nutritional factors. Animal. 1, 997-1008.

Tufarelli, V. & 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.

Utiger, R. D. (2001). The thyroid: physiology, thyrotoxicosis, hypothyroidism, and the painful
thyroid. Endocrinology and Metabolism, 261-348.

Wang, C., Liu, Q., Yang, W., Dong, Q., Yang, X., He, D., Zhang, P., Dong, K. & Huang, Y. (2009).
Effects of selenium yeast on rumen fermentation, lactation performance and feed digestibilities in
lactating dairy cows. Livestock Science, 126, 239-244.

Yue, W., Zhang, C., Shi, L., Ren, Y., Jiang, Y. & Kleemann, D. (2009). Effect of supplemental
selenomethionine on growth performance and serum antioxidant status in Taihang Black goats.
Asian-Australasian Journal of Animal Sciences, 22, 365-370.

Zarbalizadeh-Saed, A., Seifdavati, J., Abdi-Benemar, H., Salem, A. Z., Barbabosa-Pliego, A.,
Camacho-Diaz, L. M., Fadayifar, A. & Seyed-Sharifi, R. (2019). Effect of Slow-Release Pellets of
Selenium and lodine on Performance and Some Blood Metabolites of Pregnant Moghani Ewes and
Their Lambs. Biological Trace Element Research, 1-11.

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



