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Fecal and blood samples were collected from 80 rams (50 suffering from unthriftness,
weakness, diarrhea, recumbency of some rams, and 30 healthy ram) from private farms at Abo
Hamad city, Sharkia Governorate for parasitological examination and estimation of copper
level in blood. After parasitological examination 15 rams were divided into three equal groups.
1% group healthy rams was free from any parasites with normal copper level (control), 2" group
rams was suffering from previous signs with low copper level not treated, 3" group rams was
suffering from previous signs with low copper level treated with 1gm copper sulphate/liter
drinking water for one month. At 1%, 15" and 30" day post treatment blood and semen samples
were collected from each ram for study hematobiochemical parameters and semen character.
Parasitological examination of faecal samples revealed presence of parasites eggs in 11 healthy
rams (6 single infection - 5 mixed infection) beside presence parasites eggs in 20 hypocuprotic
rams (11 single infection - 9 mixed infection). Examination of rams with hypocupriosis
revealed significant decrease in erythrocytic count, hemoglobin, packed cell volume %,
leukocytic count, total protein, albumin, globulin, copper, selenium, zinc, iron, testosterone,
triiodothronine, thyroxin, sperm count, sperm motility beside insignificant reduction in
ejaculate volume and significant elevation in asprtate aminotransferase, alanine
aminotransferase and alkaline phosphatase, urea, creatinine, dead sperm, sperm abnormality.
Improvement of hematobiochemical and semen parameters was observed at 1% day post
treatment with copper sulphate. It could be concluded that copper deficiency affects male
fertility and hematobiochemical parameters, copper sulphate is effective in ameliorating

adverse effect of copper deficiency in rams.

1. INTRODUCTION

single infections are major parasitic conditions influe-ncing
the sheep and goat industry in both tropical and temperate
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Reproductive disorders and malnutrition are the main
problems that determine productivity in rams. Nutritional
deficiency either major or minor minerals affects metabolic
and enzymatic functions Nutritional deficiency is either
primary caused by a lake of mineral in diet or secondary
resulting from factors that interfere with absorption or
utilization(Radostits et al., 2003).

Internal parasites are major contributors to reduced body
performance and productivity in sheep and goats all over the
world. Parasitic infestation induced deficiency of trace
element as copper. The clinical signs of parasitic
infestation vary depending on parasite species and
abundance (Waller and Thamsborg, 2004). The largest
health threat to sheep is the Haemonchus contortus parasite,
commonly referred to as barber pole worm (Aphzal et al.,
2010). Gastro-intestinal nematode infections as mixed or

climates (Faizal and Rajapakse, 2001).

Copper is a vital micronutrient in all living organisms found
in a wide variety of tissues in human and animal bodies.
Copper is essential for several variety of bio-chemical
processes in the body to operate normally, so it must be a
part of the diet (Shahin, 2012). Copper plays a part in the
activity of more than 20 metalloen-zymes, cofactors, and
metalloproteins that are connected with destruction of free
radicals and synthesis of connective tissues (Ortolani et al.,
2003). Semen is containing a variety of minerals (Marzec et
al., 2012). Trace elements play a role in male reprodu-ction
as unbalance in their amounts lead to defective
Spermatogenesis, reduced libido, and impairment male
fertility (Tvrda et al., 2013). Abnormal levels of copper
affect sperm production (Cheah and Yang 2011).
Disturbances in copper absorption may have a negative
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impact on sperm viability and morphology (Knazicka et al.,
2012). Deficiency of copper is associated with impaired
reproductive  performance and subnormal fertility
(Radostits et al., 2000).

This investigation was carried out for studying relationship
between copper deficiency and male fertility and some
hematobiochemical parameters in rams.

2. MATERIAL AND METHODS

Fecal samples

About 80 fecal samples were collected from rams (50
suffering from unthriftiness, off food, weakness, diarrhea,
recumbency of some of rams and 30 fecal samples from
healthy rams) from private farm at Abo Hamad city, Sharkia
Province for parasitological examination. Fecal samples
were transported to laboratory where examined.
Sedimentation and floatation technique (Soulsby, 1982)
were used to detect the presence of eggs of nematodes in
samples. Degree of infestation was determined by counting
egg/gram faeces through MC Master Technique (Moning,
1963).Copper sulphate is a yellow powder mixture obtained
from El Nasr Company for drug and chemical, Egypt.

Animals

After parasitological examination 15 rams free from
internal and external parasite were used in this investigation
(5 rams healthy and copper level (115.86 +3.16) —10 rams
were suffering from off food, weakn-ess, continuous
diarrhea, recumbency of some rams and low copper
(89.42+2.41) were used in this study.

Experimental design

Rams were divided into 3 equal groups. 1%t group include 5
rams were healthy free from internal and external parasites
and normal copper levels not treated (control group), 2™
group include -ve hypocuprotic rams that were free from
internal and external parasite and were not treated. 3 group
include 5 hypocuprotic rams that were free from internal
and external parasite and were treated with 1gm copper
sulphate /liter in drinking water for one month.

Blood samples

At 1%t 15% and 30™ days post treatment, two blood samples
were collected from all rams. First sample was taken in a
tube contain EDTA for estimation of blood picture Jain
(1986). Second sample was centri-fuged to obtain clear
serum for estimation Selenium, copper, iron and zinc using

atomic absorption spectro-photometer (Sunderman and
Roszel 1967). Testosterone, triiodothyronine and thyroxine
by radioimmunoassay (Abraham 1981), total proteins
(Doumas, et al. 1981), albumin (Drupt, 1974), globulin
were calculated as difference between total proteins and
albumin, asprtate  aminotransferase and  alanine
aminotransferase (Reitman and Frankel, 1957) alkaline
phosphatase (John, 1982) urea and creatinine (Doumas and
Biggs, 1972).

Examination of semen sample

Semen samples were collected from all rams using artificial
vagina at periods to estimate sperm picture (Bearden and
Flugquary, 1980)

Statistical analysis

The obtained data was analyzed by using computerized
SPSS program version 25 according (Tambane and Dunlop
2000). The level of significance was set at p<0.05.

3. RESULTS

Clinical signs appeared on hypocuprosis rams were
unthriftness, off food, emaciation, weakness, recumba-ncy
of some rams and low serum copper

Parasitological examination of fecal samples revealed
presence of eggs as single infection 11 healthy rams (2
Haemonchus contortus, 3 Cooperia spp., 1 Fasciola spp)
Beside 5 mixed (3 Cooperia spp + Fasciola spp, 2 Trichuris
+ Cooperia spp.+Haemonchus contortus) however,
examination 20 rams with hypocopiosis revealed presence
of either single infection (2 sample Coopered spp., 3
Trichuris, 4 Ostetagia circumcieta, 2 fasciola spp), mixed (2
Trichuris+ Fasciola spp, 4 Haemonchus contortus+
Ostetagia, 3 Cooperia spp. + Fasciola spp+Trichuris (tables
1and 2).

Hypocupritic rams revealed significant decrease in RBCs,
Hb, PCV % and WBCs (table 3).

Copper deficiency induced significant reduction in total
protein, albumin and globulin beside elevation in
AST,ALT, ALP, creatinine and urea (table 4).

Rams suffering from copper deficiency showed signif-icant
decrease in  selenium, zinc, iron, testosterone,
triiodothyronin, thyroxin (table 5 and 6).

Hypocupritic rams showed significant decrease in sperm
cell concentration, individual motility beside insignificant
reduction in ejaculate volume coupled with significant
elevation in dead sperm and sperm abnormality (table 7).
Improvement of hematobiochemical and semen parameters
was observed at 1% day post treatment with copper sulphate.

Table 1 Parasitological examination of collected fecal samples.

Number of faecal samples

Diseased rams 50
Healthy rams 30

Positive samples

Negative samples

No % No %
27 54 23 46
15 50 15 50

Table 2 Type of infestation in collected fecal samples

Single infestation

Mixed infestation

Animals . Rams . Rams
Type of parasite  Egg count/gm faeces No  Total Type of parasite No Total
Cooperia spp. 210 3 Trichuris+ F. spp. 2
Trichuris 150 5 H. contortus+ O. circumcieta 4 9
Diseased  O.circumcieta 563 5 18 Cooperia spp. + F. Spp. + Trichuris 3
Fasciola spp. 315 5
H. contortus 830 4 Cooperia spp+ Fasciola spp. 3
Healthy Cooperia spp. 130 3 10 Trichuris +Cooperia spp.+ 2 5
Fasciola spp. 137 3 H. contortus

Haemonchus contortus= H contortus  O. circumcieta=Ostetagia circumcieta Fasciola spp = F. spp.
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Table 3 Effect of hypocuprosis on blood picture in rams (n=5)

Parameter 1st day 15th day 30th day
Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
RBCs 9.13+ 6.41+ 8.56+ 9.07+ 6.55+ 8.90+ 9.11+ 6.44+ 9.17+
(108/mm?d) 0.86a 0.67c 0.89b 0.72a 0.70c 0.68b 0.74a 0.80c 0.61a
HB 11.22+ 7.28+ 9.92+ 11.16+ 717+ 11.18+ 11.15+ 717+ 11.32+
(gm/dl) 0.94a 0.72c 0.76b 0.89%a 0.97c 0.88a 0.91a 0.89¢c 0.59a
PCV 27.21+ 24.26+ 25.89+ 27.17+ 24.10+ 27.30% 27.23+ 24.28+ 27.16%
(%) 0.89% 0.49¢c 0.84b 0.93a 0.89¢c 0.90a 0.68a 0.76c 0.84a
WBCs 8.91+ 6.21+ 7.78% 8.88+ 6.32+ 8.93+ 8.96+ 6.27+ 8.91+
(103mm?®) 0.61a 0.75¢ 0.79b 0.73a 0.80c 0.55a 0.81a 0.60c 0.88a
Means in the same row followed by similar letter did not differ significantly at P < 0.05
Table 4 Effect of hypocuprosis on liver enzymes and kidney function in rams (n=5)
Parameter 1st day 15th day 30th day
Groupl Group2 Group3 Groupl Group2 Group3 Groupl Group2 “Group 3
Liver enzymes AST 68.16+ 72.22+ 69.52+ 68.26+ 71.89+ 68.76+ 68.42+ 7217+ 69.05+
(VL) 1.16¢ 1.17a 0.60a 1.14c 1.09b 0.58b 1.30b 1.12a 0.92c
ALT 38.41+ 41.43+ 39.61+ 38.36+ 40.99+ 38.62+ 38.40+ 41.24+ 38.79+
0.89¢c 0.88a 0.79b 0.68¢c 0.90aa 0.85¢c 0.89c 0.78a 0.82c
ALP 45,18+ 4819+  46.38% 4552+ 48.02+ 45,88+ 45.42+ 48.38+ 45,89+
0.61c 0.94a 0.43b 0.76¢ 0.87a 0.93c 0.92c 0.69a 0.73c
Serum proteins profile (mg/dl) Total Protein 5.60+ 4.14+ 5.30+ 5.69+ 4.09+ 5.43+ 5.65+ 4.26% 5.69+
0.49% 0.21b 0.27a 0.37a 0.49b 0.34a 0.30a 0.38b 0.37a
Albumin 3.12+ 2.51+ 3.08+ 3.31+ 2.43+ 3.17+ 3.23+ 2.49+ 3.29+
0.20a 0.14b 0.17a 0.22a 0.29b 0.21a 0.19a 0.22b 0.31a
Globulin 2.48+ 1.63+ 2.22+ 2.38% 1.66+ 2.26% 2.42+ 177+ 2.40+
0.21a 0.25b 0.33a 0.26a 0.13b 024a 0.18a 0.16b 0.22a
AIG 1.26+ 1.54+ 1.39+ 1.39+ 1.46x 1.40+ 1.33+ 141+ 1.37+
Ratio 0.16a 0.19a 0.16a 0.13a 0.11a 0.12a 0.19a 0.18a 0.14a
Kidney function Urea 13.52+ 17.37% 13.90+ 13.83+ 16.06+ 14.58+ 13.74% 16.17+ 13.48+
(mg/dL) 0.42c 0.48a 0.58¢c 0.56¢ 0.86b 0.49ab 0.66¢ 0.51b 0.44c
Creatinine 1.32+ 2.93+ 1.53+ 1.38+ 2.87+ 151+ 1.45+ 277+ 1.52+
0.34b 0.17a 0.36b 0.36b 0.18a 0.21b 0.17b 0.13a 0.1b
Means in the same row followed by similar letter did not differ significantly at P < 0.05
Table 5 Effect of hypocuprosis on serum trace elements in rams (n=5)
Parameter 1% day 15" day 30" day
Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
Copper 116.57+ 99.26+ 115.87+ 115.96+ 112.05+ 101.07+ 116.17+ 101.32+ 116.14+
(ng/dl) 1.65a 4.21c 1.94a 1.87a 1.14b 3.85bc 1.12a 1.34bc 1.22a
Iron 97.68+ 93.81+ 96.93+ 98.05+ 93.96+ 97.87+ 97.97+ 94.01+ 97.76+
(ng/dl) 1.22a 1.41c 1.79b 1.32a 1.12¢ 1.94a 1.32a 1.23bc 1.74a
Zinc 92.54+ 88.18+ 91.78+ 92.27+ 88.26+ 92.09+ 92.13+ 87.97+ 92.10+
(ng/dl) 1.32a 1.56b 1.63a 1.13a 1.14b 1.89a 1.60a 1.13c 1.38a
Selenium 26.65+ 22.67+ 26.10+ 26.43+ 22.82+ 26.56+ 26.10+ 23.19+ 26.19+
(pg/dl) 0.98a 0.92¢ 0.68a 0.89a 0.79b 0.87a 0.94a 0.46b 0.93a
Means in the same row followed by similar letter did not differ significantly at P < 0.05
Table 6: Effect of hypocuprosis on testosterone and thyroid hormones in rams (n=5)
Parameter 1%t day 15" day 30" day
Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
Testosterone 2.96% 1.89+ 2.68+ 2.93+ 1.73+ 2.87% 2.89+ 1.79+ 2.90+
(ng/ml) 0.32a 0.21b 0.29a 0.41a 0.16b 0.32a 0.36a 0.20a 0.43b
T3 118.41+ 114.16+ 117.18 118.52+ 114.29+ 117.98+ 118.82+ 114.41+ 118.38+
(ng/dl) 1.32a 1.17¢ 1.29b 1.18a 1.21c 1.43b 1.21a 1.12c 1.62a
T4 3.84+ 2.53+ 3.27+ 3.89% 2.43+ 3.78% 3.86% 2.39+ 3.84%
(ng/dl) 0.40a 0.38c 0.43b 0.36a 0.32c 0.33a 0.38a 0.29b 0.41a
Means in the same row followed by similar letter did not differ significantly at P < 0.05
Table 7: Effect of hypocuprosis on sperm picture in rams (n=5)
Parameter 1% day 15" day 30" day
Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
Semen volume 1.70% 1.59+ 1.65% 1.68+ 1.55% 1.64+ 1.69+ 1.53+ 1.69+
(ml) 0.22a 0.28a 0.16a 0.18a 0.21a 0.15a 0.22a 0.18a 0.21a
Sperm cell concentration 2.96+ 2.04+ 2.73+ 2.99+ 212+ 2.87+ 297+ 2.18+ 2.96+
(x10%/ml) 0.21a 0.24b 0.24a 0.19a 0.17b 0.19a 0.22a 0.13b 0.25a
Sperm motility 82.17+ 79.21+ 81.62+ 82.21+ 80.05+ 81.89+ 81.99+ 80.49+ 81.88+
(%) 0.49a 0.52ab 0.72b 0.61a 0.62b 0.59ab 0.30ab 0.54c 0.61b
Dead sperm 13.26+ 17.82+ 14.07+ 13.41+ 16.34+ 13.73+ 13.53+ 15.69+ 13.80+
(%) 0.61c 0.78a 0.83b 0.87c 0.69ab 0.83c 0.75¢ 0.58bc 0.58¢c
Total abnormality 11.43+ 14.19+ 12.10+ 11.54+ 13.93+ 12.05+ 11.49+ 14.06+ 11.54+
(%) 0.67c 0.78a 0.83b 0.72¢ 0.74b 0.69¢ 0.63c 0.77a 0.85¢

Means in the same row followed by similar letter did not differ significantly at P < 0.05
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4. DISCUSSION

Parasitological examination of fecal samples revealed
presence of eggs as single infection 11 healthy rams (2
Haemonchus contortus, 3 Cooperia spp., 1 Fasciola
spp) Beside 5 mixed (3 Cooperia spp + Fasciola spp, 2
Trichuris + Cooperia spp.+Haemonchus contortus)
however, examination 20 rams with hypocopiosis
revealed presence of either single infection (2 sample
Coopered spp., 3 Trichuris, 4 Ostetagia circumcieta, 2
fasciola spp) or mixed (2 Trichuris+ Fasciola spp, 4
Haemonchus contortus+ Ostetagia, 3 Cooperia spp. +
Fasciola spp+Trichuris. The obtained results in this
study are agreed with Schwan, et al. (1987) who detects
Trichuris, Haemonchus contortus and Fasciola spp in
sheep with copper deficiency. Same parasites were
found in faeces of unthrifty sheep (Fouda, et al., 2005).

In the present study, the main clinical signs appeared
on hypocuprosis in rams were off food, unthriftness,
weakness, continuous diarrhea and recumbency of
some rams. This clinical signs in animals suffering
from hypocuprosis may be due to importance of copp-
er in tissue oxidation and metabolism (Radostits, et al.
2003). Same clinical signs were observed by Dosm et
al. (2006) in kids suffering from copper deficiency and
Naylor, et al. (2015) in hypocuprotic sheep.

The present work revealed that hypocuprotic rams
showed significant reduction in erythrocytic count,
hemoglobin, packed cell volume% and leukocytic
count. Reduction in erythrocytic count in hypocu-protic
animal is due to depression of erythrogenesis (Coles,
1986).

Change in blood picture may be due to deficiency of
copper which acts as a catalyst in the production of
hemoglobin and facilitates the absorption of iron and
formation of new erythrocyte (Osman, et al. 1991).
Similar trend was reported by Christopher (1992) who
stated that hypochromic micro-cytic anemia occurs in
advanced stage of hypocuprosis due to impaired uptake
of iron and failure of hemoglobin formation.
Deficiency of copper leads to failure of bone marrow to
produce erythrocyte (Ralph and Mcardle, 2001). The
obtained data revealed that, rams suffering from copper
deficiency showed elevation in liver enzymes (AST,
ALT and ALP) urea and creatinine. Our data were
correlated with Ahmed, et al. (2009) reported that
copper deficiency induced increase in AST, ALT, ALP,
urea and creatinine. Similar results were previously
reported by Abd Elghany, et al. (2015) and Tikoo, et al.
(2018) who recorded that copper deficiency induced
increase liver enzymes, urea and creatinine

Our findings revealed that copper deficiency in rams
evoked significant decrease in total proteins, aloumin
and globulin. Reduction in protein picture in our study
may be due to anorexia due to copper deficiency.
Hypocuprosis induced significant decrease in serum
total protein, albumin and globulin due to mal
absorption of dietary content from intestinal tract in
diarrheic animals (Coles, 1986). Our results were
agreed with Shahin (2012) stated that copper deficiency
produced significant reduction in blood total protein,
albumin and globulin.

Our results revealed that rams suffering from copper
deficiency showed significant decrease in copper,
selenium, zinc and iron. Copper deficiency induced
decrease in iron absorption and release from body
stores (Radostits, et al., 2000 and Tikoo, et al., 2018).
Reduction of serum trace element as copper may be due
to deficiency of trace elements in diet (Lazzaro, 2005).
Our results are in accordence with Abdou, et al. (2010)
and Eidi and Ghulam (2019) who stated that
hypocuprosis rams showed reduction in zinc and iron.
Hypocuprosis induced significant decrease in
Testosterone, triiodothyronine and thyroxine. Copper
deficiency  produced significant decrease in
testosterone (Massanyi et al. 2003). Hypocuprosis
reduced thyroid hormones Abdollahi, et al. (2013).
Reduction in thyroid hormone may be due to
impairment in the secretion of tyrosine hydroxylase and
dopamine beta enzymes in hypothalamus (Yatoo, et al.
2013). Copper deficiency induced reducetion in T3 and
T4 as copper is required for synthesis of phospholipids
which are required for stimulation of thyroid
stimulating hormone (Mohammed, et al., 2015)
Copper deficiency induced significant reduction in
sperm cell number, motility and significant increase in
dead sperm and total abnormal % and insignificant
reduction in ejaculate volume in rams. Hypocuprosis
induced reduction in sperm number, motility, elevation
in sperm abnormality and dead sperm due to inactivity
of Sertoli cells induced by copper deficiency (Van
Niekerk and Van Niekerk, 1989). Same findings were
recorded by Gamik et al. al. (1990) who stated that
copper deficiency induced significant reduction in
sperm count and motility. Our results are agreed with
Eidi, et al. (2010) who stated that hypocuprosis induce
defective Spermatogenesis due to oxidative damage in
testicular tissue. Disturbances in copper absorption
induced negative impact on sperm viability (Knazicka
et al., 2012). Hypocuprosis induced inferior sperm
picture due to high levels of reactive oxygen species
toxicity (Yatoo, et al., 2013). Copper induce improve
sperm picture (Eva, et al., 2015).

Clinical signs were gradually disappeared beside
hematobiochemical parameters and semen picture were
ameliorated at 1% day post treatment with copper
sulphate. The same results were recorded by Church
and Pond (1988) observed that supplementation
mineral mixture to copper deficiency dairy goats
improved hematobiochemical parameters. Semen
quality and testosterone hormone in rams was
improved post using copper (Abd El-Rahman, et al.,
2000). Our results were supported by Lazzaro (2005)
stated that treatment heifers suffering from copper
deficiency by copper in ration induce improvement in
hematobiochemical parameters. Copper induced
increase in serum globulin levels in lambs due to
increase in gamma globulin beside improve blood
picture (Dezfoulian, et al., 2012).

Finally, it could be concluded that copper deficiency in
rams affects male fertility (sperm count, motility, dead
sperm, total abnormal% and ejaculate volume) and
hematobiochemical parameters, copper sulphate
effective in ameliorating the adverse effects of copper
deficiency in rams.
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