Iranian Journal of Animal Science Research

Vol. 11, No. 3, Fall 2019, p. 319-329 LApiidi

eg;;.o\.’u b‘y&bﬁdb; b‘j}jdbﬁeﬁ o > )d (S9) ‘;;.L’uju.ﬁ 6\.&5%;:3\3

OB sl b Sy SlaeS | ST Cand

*1 .
Sles

1396/08/20 : s\, s &b

1397/04/19: 3 54y 5 56

Il sold pele leatdgy 4 i
319-329 . p 1398 5l 3 oyless d1 ul>

2>

o 2L eSS 5 slaoyy (g5 slaeomialyp (S g (Sane dlge Ll 5y (g5 Slilge g (isiem S5 SaeSe 438 I (p yoliton

5 (St 00lo p Sl 5 25 Lo 40) rsigite b5 55y Joo 28E) salis (slooy 5 sl p S 5Ls 2820190 555 Lawwgio L anls 7oy
A Jlosl oy g5y 52 4tin 9 e 4y LS5 T 5 Lo 3 Lsoleas MelS’ b S B 5 (St olo p,S5kS 15 5 e 40) (59 lilus
o Lol (PO/05) cdly (al331 o o 53 pyus yid g S’ ale i plordl Gl 9 56 3 (glaatin 5 (o o)) g9, 2 xS 0>
150-90) Loy do 51 a8 inlojl gy 51 b looys pyws g9 Cbale oS sl s Ltolof] ol (slaaily ot gy glis suisloj] (laog)S
9y o g I slaeSo L o1y dis cloeg)S )5 (153 p o 5y il (ke 8l (l3E Salojl (b )3 Ll gy (2 swd )3 p 59,50
o5 py P (g0 5 3518 e CBLE g2 dg0eie ialejl pgws tin 3y ol ] 5 (P<O/0D) 55, 1l 09,5 51 5L (sl sine ysbosy
Usand uSlog il ol (Sile (PLO/0L) il J2al3l pb g 9 5585 Cle o (b )3 bl 28 55,15 (alojl csloloss 53l
2 S9y SeSe b oasa i oy 53 g9y Sy b b Bland (WSIT o5 clled (PO/05) 52 salis )y cyiguion (595 09,5 5
3 S e 40 liie 4 g9y Olilgw g wigsio 59, sla oSl oaliul a5 oy olis Lialejl ol ol (P<O/05) g YL inlesl 3 azan
Cble (al38l o S 03lo p S lS 5> e p)S e LUT 5 (g9 25 e B8 (ggl> 0l 0 b 03035 5 (sl Sy pS5bS
i B U i 5 395 <o cynd popelS oy CBAE 3 5 05 J1and (ISIT 5 Bgesd dpuSTig Slape il e 5 053 oy )

055 sl Cdglio ( ST (3 e g9y Sllgus igsiom 59y (s o IS Sojl

03l dguaS gl ol GlaSs oS cunl ool LS b iag s
o 3l glie 5| 6yl Sl )3yt ] (18) s (59 (Sna
U590 S lha il ST )8 b gound A S o ke
oS olapls 139 5)b S Lie jUje,ms GSY g jblaws I
Clody WS (o0 Span uo YL glackile 55l saSygs
15 GLI S Llapls 3L g ecssy b mo (st sSTT gl
s (1) sl jgmly o d90a ooy MhussS s LS o
g Sllg 2 ile) (Game lio diwd 93 4 59y JoSo e IS
5 SLiBigm g9y copsiem 9y 4l I e g (55 2]
5 odplxl slaginghy gl Wgd oo (shumand (232 9)
Oglate 0aiSlosuis laph g g Cdlw (g9 @l gais)
cbale 5 pYL il g o I (S bapinggy (S sl 039,

.

CYRTTY

@52 9 GF e Sbyisu 3 ohe olul )9S Jl ook s
o=l Laph a8 ol oa s ably Siddas 9 Sis ddlais

(slooly 31 (Ko g0 55 Jlo (b > (53 Slgn 350a5 ] 3blie

Byansn S yolie jloslarwl ob ol g o pl Coodls dgup0
2

Wl on Jolg ol Adle (SIplie oind dgu0 Jelge lgieas

obie 1 S5 (12) sim seme 1) o1 e gilio g a3 5,Sles

)l u_'>)). ol ($9) ymais 4..\;.5_4.»9? b}‘gﬁ_g lefl.) dl)_> 6)9).\0'

Ol by by oKl (5 5yoliS 0uKils ol pole 09,5 bl -1
(moosaee.amir@gmail.com o 03ins 5 =¥

D0i:10.22067/ijasr.v11i3.68647
2-Metabolic modifiers
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1- Temperature humidity index
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1- Temperature humidity index
2- Co-Variate
3- Repeated measures
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Tablel- Ingredients and chemical composition of experimental diet

oy sljal (Auoy3) jlads
Ingredients Amount (%)
dog 25
Alfalfa hay

P &by 56.8
Barley grain

Soybean meal

pAS g 6.7
Wheat bran

e Ol Sy 0.8
Sodium bicarbonate

S 05
Salt

el LS 0.9
Calcium carbonate

1

sty idee ga JoS N

Mineral-vitamin mixture

(10)3) (stlrorsd oS 5
Chemical composition (%)

Pl nfign 14.5

Crude protein

sylolas 2.4

Ether extract

hﬁ;”“?‘:’ 2 Jglomel S 32.8

2, = z P

(PS54 2 GJEK) omdsilio (555 25

ME (Mcal kg™)

Cué 0.82

Ff‘“é 0.45

£255) 48
n

- 51 510 pguile 100 5y 200 s 280 o tp,5 2 550 53 (] 20 e 90 youd 195 (s 1(JoSe K25 oole o5 5k 52 o ) aonlisial ialy g gidno Slge JoSo 53
25 ke 100 E poliyg g asly 100000 D ooty g casly 500000 A yuolig o5 i 400 s
anloss auubrs (SRNS) Sa58 J5125ly5eis omngionss Jdle basgs (o2 pyS5bS 53 £ S10) oyl 55,57
“The mineral-vitamin mixture contained (per kg supplement): Ca 195 g, P 90 g, Mg 20 g, Fe 3 g, Mn 2 g, Cu 280 mg, Co 100 mg, |
100 mg, Se 10 mg, antioxidant 400 mg; Vitamin A 500000 IU, Vitamin D3 100000 IU and Vitamin E 100 mg.
2 Metabolisable energy (Mcal kg™) was calculated by small ruminant nutrition system software (SRNS).

wboxr e g g Clile -2 g
Table2- Zn and Cu concentrations of the basal diet (mg kg™ DM)

Pl (St oslo oS58 3 S o) 53y (S5 03l pSALS 53 5 ) (e
Items Zn (mg/kg DM) Cu (mg/kg DM)
ol 54 12

Concentrate feed

rig gl 30 10.7

Alfalfa hay

Lglses SIS S1y8 48 117

Total mixed ration
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Figurel- Temperature-humidity index (THI) during experimental period
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Table 3- Serum zinc and copper concentrations of lambs fed zinc supplements*

izlojl 035

] P-Value
Experimental group

ol b (?) cbi Aal Ofge™ 59) Sy Slidgs SEM ).I\.m,: e clejiless
Parameter (V\;(r;:a?() Control Zn-Met ZnS0O, r Time Trt*Time
(Z":a: (’;Ij;s 955 9, 0005 015 0.61

0 85.5 89.9 81.0 9.41

3 81.3° 119.5 108.7 9.93

6 103.8 118.0 117.7 9.93

9 110.2 135.0 114.7 9.93
E’:’ 0.73 0.90 0.96

0 42.6 38.8 47.4 5.84

3 34.5 29.5 35.8 5.93

6 31.2 29.8 33.0 5.93

9 28.8 32.0 35.8 5.93

*Means within the same row with different superscripts differ (P < 0.05).

(P < 0/0B) sy o GMESI (el)ls S o g b cigd) o (cloySilst
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Table 3- Serum calcium and phosphorous concentrations of lambs fed zinc supplements®

halel 09,8

P-Value

Experimental group

R ol 5
aoxal b () obes s P9 S5 d o ol olesles
Time 89 SEM Trt i *Ti
Parameter (Week) Control Zn-Met 250 Time Trt*Time
NSOy
(3w fl;féf)wlf 0.45 0.02 0.49
Ca(mg dI™)
0 8.9 9.1 9.0 0.14
3 8.3 8.8 8.5 0.29
6 8.6" 9.2%® 9.42 0.29
9 9.4 9.2 9.2 0.29
(5gw ;flrwf)fw 0.73 0.02 0.37
P (mgdl™)
0 5.5 5.3 4.8 0.35
3 5.7 5.4 5.6 0.43
6 5.7 6.3 6.3 0.43
9 6.2 6.9 6.1 0.43

(P < 0/0B) sy o BMS] (el)ls S ol g b cigd) o cloySols

*Means within the same row with different superscripts differ (P < 0.05).
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Table 5- Blood superoxide dismutase (SOD) and alkaline phosphatase (ALP) activities of lambs fed zinc supplements®

izlojl 095
Experimental group

P-Value

doxiulyp (ﬁ?r)n‘;w sald Peem 89y S9y lgw SEM )TLAr: ol Olejless
Parameter (Week) Control Zn-Met ZnS0Oy Time Trt*Time
SOD (U g*Hb)

0 1150.7 1175.0 1262.0 79.61

3 1119.2 1278.8 1231.0 79.20

6 1152.5° 1274.0% 1416.2° 79.20

9 1192.0° 1524.3 1285.0%° 79.20
(3 2 22l) Jolins oS 0.04  0.001 0.07
ALP (U I

0 33.3 32.4 32.8 6.82

3 37.7"° 66.2% 69.0° 7.66

6 61.5" 69.6™ 87.8% 7.66

9 77.8 82.4 92.3 7.66

(P <0/05) il o B3] eyl o jiia i gy by sy o clopSilyer
'Means within the same row with different superscripts differ (P < 0.05).
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Table 6- Blood glucose and total protein concentrations of lambs fed zinc supplements*

wislel 09,5 P-Value
Experimental group
. FRIR . loss

oxiul b (4*-:-7')«”‘; ’ sals O™ 89) $9y g SEM )TI"[ o Olejles
Parameter (Week) Control Zn-Met ZnS0y, Time Trt*Time
(s 2 .5 k) 55515 069  <0.0001 0.44
Glucose (mg dI™)

0 42.8 39.5 404 3.51

3 43.6 40.0 425 3.70

6 53.8 56.6 49.6 3.70

9 58.3 51.3 55.7 3.70
(s 2 25) B 039 0.001 0.79
Total protein (g dI™)

0 6.66 6.17 6.98 0.275

3 6.41 6.55 7.00 0.283

6 6.85 7.13 7.30 0.283

9 7.25 7.40 7.49 0.283

(P < 0/05) il o B3] eyl o jiia i gy b sy o sl cpSile.

'Means within the same row with different superscripts differ (P < 0.05).
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. 1=
A. Mousaie

Received: 11-11-2017
Accepted: 10-07-2018

Introduction Sheep production in arid and semi-arid parts of Iran undergoes feed shortage due to poor
natural vegetation. Trace minerals, as metabolic modifiers, are essential in ruminants’ diets because of their
contribution in biochemical processes required for normal growth and development. Zinc (Zn) is one of the most
deficient minerals in soils of many parts of the world including Iran. Zinc is known to affect growth,
reproduction and immune system of the animals. Although administration of Zn supplements in ruminants’ diets
has been receiving increased attention in recent years, however, it is not well-established that how much of Zn
supplement is more effective for improving fattening lambs’ performance, metabolism and antioxidant status.
Furthermore, there are a few information about blood minerals of Kermani sheep. Thus, the aim of this study
was to evaluate the likely effects of different Zn sources on some blood parameters related to animal health and
production.

Materials and Methods This study was conducted at the Research Station of Department of Animal
Sciences, University of Jiroft, Iran. Twenty-one Kermani male lambs (7 months of age, 28 + 0.9 kg of body
weight) were assigned to 1 of 3 following treatments (7 lambs each) for 9 weeks in a completely randomized
design: (1) Control diet; (2) Control diet plus supplemental zinc-methionine (Zn-Met, 40 mg/kg dry matter
(DM)) and (3) Control diet plus supplemental zinc sulfate (ZnSO4, 40 mg/kg DM). Two weeks adaptation
period to basal diet was done before the experimental period. Basal diet contained 48 and 11.7 mg/kg DM of Zn
and Cu respectively. Blood samples were collected before commencement (time 0), and at weeks 3, 6 and 9 of
the experiment. Serum minerals and metabolites concentrations and whole blood superoxide dismutase activity
(SOD) were measured. Maximum air temperature and minimum relative humidity data were used to calculate
the temperature-humidity index (THI). Statistical analysis was carried out using SAS software. A mixed model
with fixed effects of treatment, week and treatment x week, as well as the random effect of lamb within
treatment x week were used. Time of sampling (week) was used as a repeated effect and subject for the repeated
statement was lamb within dietary treatment. Where biologically worthwhile and significant, the initial values
for blood metabolites (before supplementation (time 0)) and initial body weight were included in model as a
covariate to further improve the analysis precision. The significant differences were declared and tendencies.

Results and Discussion Based on the findings, Kermani male lambs of this study had deficient blood Zn
contents (under 90 pg dl-1) before the commencement of the experiment. Lambs on Zn-Met- and ZnSO4-
supplemented diets had higher serum average Zn concentrations than those on the control diet (P<0.05). Serum
Zn content showed a time-dependent trend so that Zn-supplemented groups had higher Zn concentrations at
week 3 in spite of weeks 6 and 9 of the experiment (P<0.05). The concentrations of serum calcium, phosphorous
and copper were not affected by the treatments. However, calcium and phosphorous increased by time (P=0.02).
Dietary Zn supplementation of lambs, irrespective of its source, led to increased average blood alkaline
phosphatase activity (ALP) which was more obvious in week 3 of the experiment (P<0.05). This similar trend
between Zn and ALP contents through time may imply to the close association between blood Zn concentration
with ALP activity. Lambs on Zn-Met-supplemented diet exhibited improved SOD activity comparing those on
the control diet (P<0.05). These findings, suggesting that at least the supplemented Zn is being incorporated in
the system, resulting in increased SOD activity. Serum glucose and total protein concentrations increased during
time (P<0.01) but no differences were observed among experimental groups.

Conclusion These results indicated the beneficial effects of dietary Zn supplementation of 40 mg/kg diet for
increasing serum Zn concentration and alkaline phosphatase activity of male lambs. Zn-Met was more effective
than ZnSO4 for improving antioxidant status. In addition, no adverse effects of Zn supplementation on serum
copper, calcium, phosphorous, glucose and total protein concentrations were observed. Additionally, some blood
parameters such as Zn concentration and ALP activity revealed a time-dependent variation in this study which
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suggests that repeated blood sampling may be more appropriate than endpoint sampling particularly in respect to
blood metabolites.
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