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Table 1- The effect of injection times of selenium and vitamin E to late pregnant ewes on performance of their lambs
after birth!
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&3 Sos sladoil Lo . Ly oSl bl glles
P-val
Performance parameters Treat (Injlectlon times (Z)f selenium ang V|tam|rA1r E) SEM value
(p2555S) Js 039
4.22 4.24 436  --—---- 301 937
Birth weight (kg) 36 0-30 0.9376
(p,5915) S 5 039 6.08 6.41 6.66 - 0.253 0.3230
First week weight (kg)
(pS5kS) (San 93 ()39
; 7.70 8.30 8.52 7.94 0.346 0.3950

Second week weight (kg)
(pS5kS) (539, Y0 s c b ab a

: 12.64 14.41 15.58 16.40 0.559 0.0008
Weight at 45 days of age (kg)
s 2 p551) liss iy S5 0.147°  0.221° 0.236"  0.241° 0.011 0.0001

Average daily gain (kg day™)

(P<eT-0) sl o s ©olis dgag 0aimd (L5 i3y yo d alie i By
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! Means with different superscript letters in each row indicate significant different (P<0.05).
2 1- Control Treat, 2- Lambs born from ewes that received one time injection (9 week before parturition), 3- Lambs born from ewes
that received two times injection (9 and 6 week before parturition), 4- Lambs born from ewes that received three times injection (9

and 6 week before parturition and one week after parturition).
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Table 2- The effect of

injection times of selenium and vitamin E injections on lipid parameters, thyroid hormone

concentrations, tissue damage indicative enzymes and some plasma minerals in ewes 6 week prior to parturition®

T(E ol 5 posiles 30,5 ©ldd) Jlogs

Treat (Injection times of selenium and

-~ o e " . P-val
S sbdoxinlyd vitamin E)2 3 SSles 3 lasliwl (gl value
Blood parameters SEM - -
Treat Covariate

U3 2 Jyoslt) oo 52 171 1.88 0.122 04633  0.0047
T3? (nmol L)
(5 32 J5o9) g sighl a b

102.99 85.81 2.409 0.0026  0.5152
T4* (nmol L™)
9959015 4 (g xSk (85 b a

0.01 0.02 0.002 0.0338  0.0602
T3/T4
(disd 32 p5 o) S yuelS (55

11.92 11.55 0.34 05286  0.1726
TG® (mg dI™%)
(s 2 oS ) IS Joids

61.62 58.46 1.65 0.2922  0.2116
Total Cholesterol® (mg dI™)

: s L-)VLDL

[idigwd 2 5 e) 2.35 2.09 0.13 0.2898  0.049
VLDL' (mgdI™)
(s> 2 p5 ke) HDLT

28.87 2 7 32 02
HDL® (g d1%) 8.8 30.28 0.79 0.3239  0.0235
(o> 2 p5 loe) LDLE

30.61 26.17 1.79 0.1703  0.6027
LDL® (mg dI™)
() 2 25lg) jlyusl 5 gigal S lous]

39.66 41.89 1.158 0.2909  0.2672
ASTY (U LY
(3 5 ) o2l

1.526 1.550 0.0058 0.3339  0.1501
Fe'! (mg LY
(3 12 PS5 o) 59 a b

0.646 0.628 0.0038 0017  0.0152
Zn*? (mg L™
(2 2 05 o) e 0.793 0.815 0.0117 0.3425  0.5759

Cu®®(mg LY
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! Means within same row with different superscripts differ (P<0.05).

2 1-Control treatment, 2-Ewes that received one time injection (9 week before parturition).
% Triiodothyronine, * Tetraiodothyronine, ® Triglycerides, ® Total cholesterol, ” Very low-density lipoprotein cholesterol, ® High-
density lipoprotein cholesterol, °Low-density lipoprotein cholesterol, ° Aspartate aminotransferase, ! Iron, 12 Zinc, ** Copper.
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Table 3- The effect of injection times of selenium and vitamin E injections on lipid parameters, thyroid hormone concentrations,
tissue damage indicative enzymes and some plasma minerals in ewes and one week after parturition®

Y(E cnelizg 5 posibo 30,55 Slabd) log

Treat(Injection times of

HEQP CSTR ) N o Siloo 3,05kl gllas P-value
Lo SRS selenium and vitamin E)? e T g

Blood parameters SEM - ;

1 2 3 - o
Treat Covariate
_I(_’gi ’(*n“rj:o’; )Lﬁ‘)’”” ks 1.76° 2.36% 2.722 0.136 0.0027 0.1804
. ) e s
%{‘:4”‘(#; g I)L“ff)’” ph 106.06 88.37" 79.81° 3.069 0.0007 0.7685
%’r’rﬁ’f’” @ OPaEph Sy 0.01° 0.02" 0.03* 0.0023 0.003 0.4320
(T)égz;nfgfj%; et 7 12.87 12.76 12.55 031 0.1325 0.7096
U2 2 5 ) I8 gyl i 63.50 50.47 57.32 2.58 0.3326 0.6933
Total Cholesterol® (mg dI
: s Lo)VLDL'
(\’/‘ig’ Iif (;)15;5?1) 2.57 255 2.71 0.06 0.1291 0.7203
a

: s Lo)HDL'

(= o P2 ““j) 25.63" 26.12" 1.37 0.3239 0.0235
HDL® (mg dI™) 3022

: s Lo LDL®

:_”Ej)i‘;(’r; ;’;ﬁ) 34.95° 30.34% 27.02 1.79 0.0338 0.5539
. 1) 31yl 5 gical o5y Lol
Xé;ﬁ(ﬁ ’I)_‘f‘;‘)”’ FE 64.62° 51.43" 50.28" 2.452 0.0303 0.7809
- e . ]
::’:if(fr’ggif l)“"’ 1.582° 1.552° 1.498° 0.0126 0.0011 0.7169
§1§J (ﬁﬁ )1)‘"’ 0.584° 0.564" 0.544° 0.0074 0.0119 0.7849
(2 2 05 o) e 0.724 0.737 0.781 0.0181 0.0.698 0.3389

Cu®® (mg LY

(P<0.05) 13l oyl ine SIS (gl alio & By b ygian po (5o 5 Slio
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! Means within same row with different superscripts differ (P<0.05).

2 1- Control treatment, 2- Ewes that received one time injection (9 week before parturition), 3-Ewes that received two times injection

(9 and 6 week before parturition).

3 Triiodothyronine, 4 Tetraiodothyronine, ® Triglycerides, ® Total cholesterol, 7 Very low-density lipoprotein cholesterol, ® High-
density lipoprotein cholesterol, °Low-density lipoprotein cholesterol, ° Aspartate aminotransferase, ** Iron, *? Zinc, ** Copper.
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Lajless 13 CPK g AST (slarisl ooy b 2 5,86 325 B slacaul Sl )l olen 4 1) oy 5T ol ol talS
(P<+/+0) cusls Lo 31 ol e il 58] ponilio 39008 5 Cghe ooyl j o0
Oladd g o oddliie a5 ol len (VW) D)l JLid 4y 95y |,

o o 52 Loasdly Ghno dlgo 3 5 (2Bl ool (a3l (slam 3T s389,8 (sl ygoy9m Al (g (slbaoriinlp 2 B aling g poiles )5 lebs S1-€ Jgaa
olodly 5 day azin 5>
Tabel4- The effect of injection times of selenium and vitamin E injections on lipid parameters, thyroid hormone concentrations,
tissue damage indicative enzymes and some plasma minerals in ewes 2 week after parturition®

"(Epmelug 5 oo Gay5 Slabd) o

. s . . . . : . 1 ))‘JJ[L»‘ s |
S ol Treat (Injection times of selenium and vitamin E) i P-value
Blood parameters 1 5 3 4 SUIET\J/I o FEINS
Treat Covariate
T(’é‘i ’(*n“::o’; I)_{)’”” Py 1.63° 1.94p° 2.22 3.09° 0.148 0.0005  0.3661
§4?$;§|)Lﬁ)ﬁﬁs%)u 109.82° 89.42" 87.39°  79.50° 2.201 0.0001  0.1097
%’;FZ*’” @ ORarERh ) S 0.01° 0.02° 0.03° 0.04° 0.002 0.0001 05125
(T)égznfgfésl%;) Rt 20.92° 19.11% 16.420°  15.24° 119 00304 03076
(#ered 2 27 ) “‘56“)”"“5 1) 60.0.3° 54.32% 53.81% 48.76" 2.20 0.0338  0.0574
Total Cholesterol® (mg dI
: s Lo)VLDL"
(\;iglif(;’:;(;‘ih) 3.95 3.56 3.17 4.11 0.25 0.0705  0.3200
; s L) HDL'
ﬁé{;’ (’n: ; a’;‘j; 23.68 25.08" 31.83° 33.41° 1.36 0.0003  0.0356
(s 3 p5 k) LDLS a ab b b
LDL® (mg dI) 29.61 24.01 20.23 18.65 1.94 0.0094  0.7837
: 19) 3l yhudl 5 gisel b5l
fb’:é;lf(’sj’l’_‘f‘l‘;’ T 64.98° 55.59° 53.98% 46.91° 2.214 0.0008  0.9367
(Cﬁﬁflf?b) I)_Lljw o 42.16% 38.79% 31.98% 26.33¢ 3.169 0.0517 -
(Fffllz)z d f*l")) ool 1.592° 1578 1.510° 1.498" 0.016 0.0016  0.6035
e (mg
(z)a:lf(r;);ﬁ; ° 0.624° 0.596" 0576°  0.0572° 0.008 0.0041  0.4075
(3 5> p S k) e 0.775" 0.801° 0.849° 0.855° 0.013 0.0035  0.0483

Cu™ (mg LY

(P<0.05) 13l oyl ine SIS (gl alito & gy b ygian po (o koo
b dus 018 il (glag e —F (Oladlj 1 S in 5 g Q) uy5 b 99 oS by slaiee =¥ (olealy 3 S din A) a5 5k LS saiS @il sla e — wali Jlag ) T
(olely 5 am ain S 5 ooy ) S8 axin £ 59) )5
ol IS b oxsmsnd Jpsiels Vb JI b 8 Jasiels T el o JIS b S med syl T
! Means within same row with different superscripts differ (P<0.05).
2 1-Control Treat, 2-Ewes that received one time injection (9 week before parturition), 3-Ewes that received two times injection (9
and 6 week before parturition), 4-Ewes that received three times injection (9 and 6 week before parturition and one week after
parturition).
3 Triiodothyronine, * Tetraiodothyronine, ® Triglycerides, ® Total cholesterol, ” Very low-density lipoprotein cholesterol, ® High-
density lipoprotein cholesterol, ° Low-density lipoprotein cholesterol, '° Aspartate aminotransferase, ** Creatine phosphokinase *2
Iron, ¥* Zinc, 1 Copper.
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Introduction Selenium and vitamin E are of the micronutrients that may have an impact on immune
functions and health. They protect biological membranes from oxidative damage by acting as scavengers of
reactive oxygen species (ROS). Metabolic functions of vitamin E are closely linked to the selenium-containing
enzyme glutathione peroxidase (GPx). Optimal serum concentrations of vitamin E are difficult to maintain in the
period around lambing due to an increased need for antioxidants during this time. In addition, selenium levels of
many soil of Iran are low; this makes the situation gets worse. Therefore, excessive accumulations of ROS
affects placental development and function both in early pregnancy and towards lambing, and may subsequently
impact both the fetus and dam. Additionally, selenium is also essential for the conversion of T4 to T3, as
deiodinase enzymes (those enzymes that remove iodine atoms from T4 during conversion) are selenium-
dependent. T3 is the active form of thyroid hormone, and low T3 can cause hypothyroid symptoms. Therefore
the aim of this experiment was to investigate the effect of selenium and vitamin E injection times in late pregnant
ewes on thyroid hormones metabolism, ewe's blood biochemical parameters and their lambs performance after
birth.

Material and Methods To perform this experiment, 9 weeks before parturition, 24 head pregnant ewes of
Mehraban breed were allocated to 4 treatments (n=6). Treatments included: Tr;) Did not received any
supplement until end of the experiment (Control); Tr,) Received one time an injectable form of vitamin
E+selenium (E+Se) at 9 week before parturition; Tr3) Received two times E+Se injection at 9 and 6 week before
parturition; Tr,;) Received three times E+Se injection at 9 and 6 weeks before and 1 week after parturition.
During each time of injection, 5 ml E+Se per ewe was injected that each ml contains 0.5mg Se as sodium
selenite and 50 U vitamin E as DL-alpha tocopheryl. Before each time of injection, blood samples of all ewes
were collected by jagular vein. Hormones concentration of T4 and T3, lipid parameters such as triglyceride
(TG), total cholesterol (CHOL), VLDL, LDL, HDL and also aspartate transaminase (AST), creatine
phosphokinase (CPK) and Iron (Fe), copper (Cu) and Zinc (Zn) elements concentrations in serum were
determined 6 week before and 1 and 2 week after parturition. Lambs performance parameters were recorded
until 45 days of age.

Results and Discussion According to results of this experiment, 6 weeks before parturition, T, concentration
reduced and T; to T, ratio and also Zn concentration increased significantly (P<0.05). Lipid parameters, AST, Fe
and Cu were not affected. One week after parturition, T, concentration in Trz was significantly lower than Tr;
and Tr, but T concentration and also T3 to T, ratio was higher in Tr, and Tr; than Try. Triglyceride, CHOL and
VLDL concentrations weren't significantly different between treatments, but in Tr; concentration of HDL was
higher and LDL was lower than others treatments. Concentration of Zn and AST in Tr, and Tr; was lower than
Try. Concentration of Fe in Try was lower than Tr;. Concentration of Cu was not significantly different between
treatments. Two weeks after parturition, T4 concentration in Tr, was significantly lower and T; concentration and
also T3 to T, ratio was higher than other Treats. In Tr, concentrations of TG, CHOL, LDL, AST and CPK were
lower and HDL was higher than Try and Tr, but there was not significant difference between Trz and Try. In Tr,
and Trz concentrations of Fe, Cu and Zn were lower than Tr, but there was not significant difference between Tr;
and Tr,. In lambs, birth weight, fist and second week weight were not significantly different. Weight at 45 days
of age and average daily gain (ADG) were significantly higher in Tr,, Trzand Tr, than Tr; but ADG was not
significantly different between Tr,, Trsand Tr,. Observed positive effects of selenium and vitamin E injection in
late pregnant ewes and their lambs can be explained by improvement in antioxidant defense, specially by
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increasing glutathione peroxides content and immune system and also thyroid hormones metabolism which in

term can affect growth and lipid metabolism.
Conclusion Results of present study showed that at least one and at most two injections of E+selenium to

ewes during late pregnancy is sufficient and necessary in order to improve thyroid hormones balance, regulation
of lipid metabolism and also growth performance improvements in lambs after birth.
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