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Abstract

Twelve crossbreed female goats (62.5-75.0 %-Saanen or Anglo-Nubian) with average of
45 weeks old and 14 kg weight were used to determine the effects of high dietary copper {Cu) on
the performance and physiological response. The animals were randomly allocated in each of the
groups in which dietary supplemented with different Cu levels at 0 (control group}), 20 (+ Cu 20
ppm group) and 50 (+ Cu 50 ppm grbup) mg/kg in concentrate diets. The diet composed of
concentrate and rice straw (60:40) and the trial lasted 150 days. Feed intake (FI) and average daily
gain (ADG) of the experimental animals were recorded. Blood samples were collected from the
jugular vein at 30-day interval (0, 30, 60, 90, 120 and 150 days). Hematological parameters, Cu
concentration in serum and selected organs as well as ceruloplasmin activity and immune
response were determined.

The average amount of FI of the + Cu 20 ppm group was higher (P<0.05} than the control
and the + Cu 50 ppm group (487.27, 388.45 and 258.51 g/d respectively). The ADG of control
and + Cu 20 ppm group were not different (P>0.05) (40.33 and 57.37 g/d respectively) but ADG
of both groups were higher (P<0.05) than + Cu 50 ppm group (-6.00 g/d}. Two goats in + Cu 50
ppm group died during the experimental day 84 and 119. According to the postmortem diagnosis,

it was suspected that lung infection coincided with insufficient feed intake were the main cause of



the dead. The evidence showed that high level of Cu in the diet resulted negative impact on feed
intake and goat health. However, the + Cu 20 and 50 ppm group received similar amount of Cu
from the diets whereas control group received Cu lower (P<0.05) than both groups (14.03, 14.32
and 3.52 mg/d respectively). At the end of the experiment all goats were slaughtered and
anatomical pathology were examined. The signs of Cu toxicity were not found in all tissues.

The hematological tests indicated that the number of red blood cell (RBC) and white
blood cell {WBC), hemoglobin concentration (Hb) and percentage of packed cell volume (PCV)
were not different (P>0.05) between the control and + Cu 20 ppm group. The average of RBC, Hb
and PCV of control group at day 0, 30 and 60 were lower than other groups (P<0.05). These
hematological values within each group atrthe 30-day interval of blood sampling were not
different (P>0.05).

The average Cu concentration in serum and ceruloplasmin activity of all groups were not
different (P>0.05). The both values at each 30-day interval of all groups were not different as well
(P>0.05). The postmortem examination at the end of the experiment found that controi group had
lower Cu concentration in the liver (P<0.001) and kidney (P<0.05) than other group. The Cu
concentration in the liver were 256.84, 447.48 and 474.46 mg/kg DM and in the kidney were
25.90, 32.64 and 30.84 mg/kg DM for control group, + Cu 20 and 50 ppm group respectively
whereas the spleen Cu concentration were similar (9.06, 9.33 and 9.33 mg/d respectively).

The results of phagocytosis test at 30-day interval showed that percentage of
Staphylococcus aureus which engulfed and destroyed by goat neutrophils were similar (P>0.05) in
each group and amoﬁg groups, the results were not different (P>0.05) as well. The experimental
goats were primary immunized at day 60 of experimental period by using Human Serum Albumin
and secondary immunized was done at day 74. The determination of antibody (I1gG) by indirect
ELISA indicated that the average antibody titer for primary response of control group was lower
than the titers of the + Cu 20 and 50 ppm group (1600, 3200 and 3200 respectively) but for
secondary response the average antibody titers of all groups were the same (6400). However, the
antibody titers of individual goat in each group had highly variation, therefore, it is hardly to

conclude that Cu plays a significantly role on antibody production of goat.



