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Impact of milk enrichment with copper supplement in different forms on performance,
digestibility, diarrhea status, and blood parameters of suckling Afshari lambs

Abstract

Background and Objectives: Newborn lambs have special needs to accelerate growth performance
and improve their immune system. The primary liquid food for newborn lambs is milk, which acts as a
rich source of essential proteins but lacks sufficient minerals. Minerals are one of the most important
metabolic enhancers that can help lamb health at supra-nutritional levels. Copper is one of the antioxidant
elements that holds special importance. Copper is an essential trace element involved in multiple
enzymatic systems and forms part of the structure of superoxide dismutase, which plays a significant role
in the body's defense mechanism by deactivating free radicals. Considering the low amount of copper
present in milk, assuming that the use of copper as a natural antioxidant can reduce oxidative stress,



strengthen the immune system, and improve growth performance of livestock, a study was conducted to
investigate the effect of enriching milk with copper supplements in various forms on performance,
digestibility, diarrhea status, and blood parameters of suckling Afshari lambs.

Material and Methods: To this end, 36 newborn Afshari lambs, all singleton, were used for 42 days.
In the early hours of life, the lambs were transferred to individual boxes, and the flock’s colostrum was
given to the lambs by bottle. At 7 days old, the lambs were divided into 3 treatments with 12 replicates
each, and the treatments included: 1- control group (milk without copper supplement), 2- group fed milk
containing mineral copper, and 3- group fed milk containing organic copper. The amount of copper used
in the milk per lamb per day was 5 milligrams. Before feeding, the copper supplement was completely
dissolved in the milk. To investigate performance factors and examine daily and total weight changes, the
lambs were weighed every 21 days; during the entire period, feed samples were taken once a week for
each treatment. To measure the apparent digestibility of dry matter, organic matter, crude protein, crude
fat, and neutral detergent fiber, the acid-insoluble ash (AIA) method was used as an internal marker.
Three days a week, the lambs’ feces were randomly evaluated. On the last day of the study, to examine
changes in biochemical, antioxidant, and blood element parameters of the treatments, blood was taken
from their jugular vein.

Results: According to the obtained results, enriching milk with copper supplement caused a significant
increase in final weight, period weight gain, and average daily weight gain of the receiving lambs, so that
the highest period weight gain and daily weight gain belonged to lambs fed milk containing organic
copper (P<0.05). Also, consumption of milk enriched with copper supplement in organic and mineral
forms led to improvement in the digestibility of dry matter, organic matter, crude protein, and ADF, and
the highest increase in ADF digestibility was reported in the group consuming milk containing organic
copper (P<0.05). Moreover, copper supplement caused a decrease in fecal score, and the best fecal
consistency belonged to the group receiving milk containing organic copper (P<0.05). Enriching milk
with copper reduced the number of lambs affected by diarrhea and their days of diarrhea, and the best
condition belonged to the organic copper group. Using milk containing different forms of copper caused
an increase in glucose of the consuming lambs (P<0.05). Copper supplement caused an increase in copper
concentration in lambs, and the highest blood copper belonged to the group receiving organic copper
(P<0.05). According to the present results, consumption of milk enriched with copper supplement caused
an increase in ceruloplasmin and total antioxidant status and a decrease in malondialdehyde; the highest
increase in ceruloplasmin and total antioxidant status belonged to the group receiving milk containing
organic copper (P<0.05).

Conclusion: The best condition in performance, fecal consistency, antioxidant status, and the
concentration of copper and ceruloplasmin was seen in the group receiving organic copper. Therefore, the
use of organic copper in milk for suckling lambs is recommended to improve performance and health.
Keywords: Antioxidant, Inorganic copper, Organic copper, Performance, Suckling lambs
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Table 1. Starter diet components and chemical composition
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Table 2. The effect of milk enrichment with copper supplement on performance of suckling lambs
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Table 3. The effect of milk enrichment with copper supplement on digestibility of suckling lambs
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Table 4. The effect of milk enrichment with copper supplement on Diarrhea status of suckling lambs

Jlil mlaw 5,6kl slbs  (Experimental treatments) 5051 sls jles




P-Value SEM J] ™ S e Jals

Organic Cu Inorganic Cu Control

0.0001 0.1619 1.32¢ 1.46° 1.59* Eal
Fecal consistency score

gl & Mae slae ol
Number of lambs with Diarrhea
el 4Dl slasy,
Average days of diarthea

- - 2 2 3

AL ol pme CM] slas LIS i a s alis S ‘_’e}f-a'c

el oL 5180 sk 3 I b Glhen bt el B p e JaSo b e SU 6 g
bl glaes S w53 (P<0.05) Ad oS rme glao SIS all e e cilisie JIKEI (g5l a1 eslizl
L edalie Lo 0 2slS 4 a5 5008 e sl sl S 5 s RS TR o (6t il

(P>0.05)
los S dlys 1y e sl DledS aSs a5 edll S o Wl 5,058 (Y+YE) O, 5 Moazeni Zadeh
Khatami ¢ Jolis ;5 .Axils (25 LDL chle (oo 3 5 aisls 0l |, HDL 5 e pJT oS08 51 6 W0 slacile
LI ol slae s 05 SIS Chle Sl gu 5 SU ISKE @ s b oS a8 sl s (Y0 YE) OL,Ses 5 Khalkhoran
5 S 5 S8 Wl S5 sla bl ol e (68 e DU L g3blge sloe 6 (5 oo (B
Lewdl 5558 ke oS Ws S o il 55 (YerV) 0, 5 Datta .(Y+ Y+ 0, 5 Eftekhari) coili lawdl J 2l
S Chle 68U e s Gl S 53 e sl Sl oS obe SheS Liask 03 il el e 53la faSa
5 oS i) eedpbe Gl (e shisa dagdien, (Y0YY OLGa ; Moazeni Zadeh) —oily el 0
3 ol 5 SIS e ol Wl e lasdie sy opl 35S (VYY) LIS 5 Kerkaert) s (655,00 ol 5 S
alises éuﬁjj Cdled s o R S pn (Y20 0L 5 Teymouri) LS 5 gdoee |y o gl 31 30 S 8 Cds
Lo 5T cnl 31 (5 Sl il e 0T e 4 ol (550 e i 5 Sk S b s o (sla 35T oz 51 (S ple
b ddr S8 b Sole w0 s S5SNI 5 SIS mnd s 5A s SRl Eel oS s Al
Sl S cdizdls e Cilises SIS (g5l o 5 pme 45 ()15 el Slae 3 sdldedalive SIS (VL sk copl ol
T s (mn JoSle gl slis s 4 Llg e Laasl s SVl (Yoo Suttle) A3l Las e 535585558 Lol Lid «

J\.J;L: LAU,L.A})U” B r‘: B N e gr‘.} Cy oslaal S50

b e slooyy lrasdbn sbdoial ue JoSo b b (il 3B -0 S
Table 5. The effect of milk enrichment with copper supplement on biochemical parameters of suckling lambs
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Table 4. The effect of milk enrichment with copper supplement on mineral concentration and antioxidant status of
suckling lambs

(Experimental treatments) bl sl ,les
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