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Abstract

The aim of the current study was to investigate effects of different Levels of copper sulfate on blood biochemical
traits in Japanese quail. Four hundred, day old male Japanese quail were randomly assigned into 5 treatment
groups with 4 replicates (each treatment included 20 replicate). All birds received basal diet up to 7 day of old. At
day 8 until the end of the study birds were received experimental diets. Control group (A) received basal diet,
whereas B, C, D and E groups were received basal diet supplemented by 50, 100, 150 and 200 mg copper sulfate,
respectively. At day 42, birds were given s5h fasting period and 2 birds were randomly selected from each
experimental group, slaughtered and blood samples taken for determining albumin, triglycerides, glucose, total
protein, cholesterol, LDL and HDL levels. According to the obtained results there was no significant effect on
blood albumin, triglycerides, glucose, total protein, cholesterol, LDL and HDL levels in Japanese quail fed
supplemented diet by different levels of copper sulfate (p>0.05). It seems, different Levels of copper sulfate were
not able to change blood parameters in Japanese quail.
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Introduction

Copper is a needed trace mineral in poultry. Copper
(Cu) is abundant in the environment and needed for
the normal metabolism and growth in animals.
Deficiency or excess of Cu sulphate lead to
physiological disturbances and variety of diseases
(Igbal et al., 2012) e.g. increases the Q-T interval in
the electrocardiogram (ECG) of pigs (Onder et al,
2006). Mineral bioavailability is influenced by variety
of factors e.g. the form minerals in the feed stuffs
(Chitithoti et al.,, 2012). In recent years, the role of
antimicrobial Cu growth, the addition of Cu in excess
of the required drug concentrations (100 to 300 mg
per kg) in poultry diets has become prevalent (Ewing
et al., 1998). Copper is findable in all tissues which is
a critical components of the antioxidant system in the
body. In the blood, plasma Cu is attached to its
specific plasma transport protein, ceruloplasmin.
Also, the portion of serum Cu is transported bound to
albumin, transcuprein and copper-amino acid
complexes (Megahed et al., 2013). Copper sulfate is a
naturally-occurring inorganic salt and has been added
to poultry diets in excess of its nutritional needs as an
antimicrobial and growth promoter (Igbal et al.,
2012). Improvement in feed conversion and weight
gain in broilers fed diets supplemented by 150 to 200
mg of Cu sulphate reported by Baker et al., (1991) and
Choi and Paik (1989). Furthermore, Paik (2001)
observed that the addition of 125 to 250 mg Cu
improved feed conversion and growth rate in broilers.
Similar results have been found by adding Cu to
poultry diets (Pesti and Bakalli, 1996). Many reports
have been reported on effects of Cu on lipid
metabolism in poultry (Jegede et al., 2011; Mondal et
al., 2007; Skrivan et al., 2000; Konjufca et al., 1997;
Pesti and Bakalli, 1996). In this regards, Mondal et
al., (2007) reported supplementation of diets by Cu
improves cholesterol, Low Density Lipoprotein (LDL)
and High Density Lipoprotein (HDL) metabolism in
poultry. Also, it is reported serum Triglyceride (TG)
levels diminish in broilers fed Cu supplemented diets
(Bakilli et al., 1995). Japanese quail (Coturnix
coturnix japonica), a small-domesticated avian

species and is commercially exploited for meat and

2013

egg production (Sangilimadan et al, 2012). Little
literatures have been published about the effects of
different on blood

biochemical traits in Japanese quail. According to

Levels of copper sulfate
previous studies on effects of Cu supplemented diets
in poultry, as well as to understanding possible effects
of Cu in Japanese quail, our hypothesis in present
study was to clarify possible effects of Cu sulfate on
Albumin (Alb), Triglycerides (TG), Glucose (Glu),
Total Protein (TP), Cholesterol (Cho), LDL and HDL

levels in Japanese quail.

Materials and methods

Birds and diets

Four hundred and twenty, day old male Japanese
quail (Coturnix coturnix japonica) were randomly
assigned into 5 treatments with 4 replicates (each
replicates contain 20 birds). Before experimental
procedure, Japanese quail weighed and randomly
assigned into experimental groups. All experimental
birds were received basal diet without copper sulfate
from day 1 to 7. At day 8, experimental birds were
received experimental diets: Control group (A)
received basal diet, whereas B, C, D and E groups
were received basal diet supplemented by 50, 100,
150 and 200 mg copper sulfate, respectively. Diets
Friendly Feed
Formulation Done Again (UFFDA) (Pesti et al., 1992),

were formulated wusing User

according to nutritional suggestions. Chemical
composition of experimental diets is presented in
table 1.

Blood samples
A 5-h prior the end of the study birds were deprived
from food (FD5). Blood samples were collected using
disposable syringes. Blood samples were centrifuged
at 750x g for 10 minute and plasma was separated
and stored at -20 °c until used. Serum Alb, TG, Glu,
TP, Cho, LDL and HDL levels determined by
calorimetric method using auto analyzer (Mindray-
BS-200, Germany) at physiology laboratory at the
Azad  University, Shabestar

Islamic branch.

Shabestar, Iran.
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Statistical analysis parameters in Japanese quails in day 42 is presented
Data were analyzed by one-way analysis of variance in table 2. According to the obtained results, there
(ANOVA) in a completely randomized design and was no significant effect on blood albumin,
treatment means were tested for statistical triglycerides, glucose, total protein, cholesterol, LDL
significance by Duncan’s multiple range tests using and HDL levels in Japanese quail fed supplemented
SAS Statistical software (9.1.3, 2007). diet by different levels of copper sulfate (p>0.05).
Results

Effects of different Levels of copper sulfate on blood

Table 1. Feed composition and nutrient contents of experimental diets of Japanese quails at grower period.

Treatments

A B C D E
Ingredients
copper sulfate 0 0/005 0/o1 0/015 0/02
Corn grain 55 55 55 55 55
Soybean meal 33.34 33.35 33.35 33.35 33.35
Gluten meal 7 7 7 7 7
Opyster shell 1.5 1.5 1.5 1.5 1.5
DCP 0.84 0.32 0.32 0.32 0.32
Sodium 0.26 0.26 0.26 0.26 0.26
bicarbonate
Soybean oil 0.11 0.12 0.12 0.12 0.12
Vit. Premixes 0.25 0.25 0.25 0.25 0.25
Min. Premixes 0.25 0.25 0.25 0.25 0.25
Salt 0.16 0.16 0.16 0.16 0.16
Nutrients
(calculated)
ME (Kcal/Kg) 2900 2900 2900 2900 2900
CP %2 24 24 24 24 24
Ca % 0.80 0.80 0.80 0.80 0.80
Av.P % 0.30 0.30 0.30 0.30 0.30
Met. % + Cys. % 0.81 0.81 0.81 0.81 0.81
Lys. % 1.35 1.35 1.35 1.35 1.35
Tryptophan % 0.30 0.30 0.30 0.30 0.30
Na % 0.15 0.15 0.15 0.15 0.15
K % 0.85 0.85 0.85 0.85 0.85
Cl % 0.14 0.14 0.14 0.14 0.14

DCP= Di calcium phosphate. ME = Metabolizable Energy. Lys: Lysine. Met: Methionine, Ca: Calcium, Cys: Cysteine.

Table 2. Effects of different Levels of copper sulfate on blood biochemical traits in Japanese quail.

Treatments TP TG Cho LDL HDL Glu
(g/dD (mg/dD (mg/dD) (mg/d)
(A) Control 1.24 92.37 176.63 84.50 59 @b 258.75
(B) copper sulfate 5o0mg 1.18 93.37 181.88 96.37 63.62 ab 284.88
(C) copper sulfate 100mg 1.04 89.25 189.50 95.87 63 ab 279
(D) copper sulfate 150mg 1.06 93.62 183.88 94.75 69.12 2 265.63
(E) copper sulfate 200mg 1.15 91.87 201.63 92.12 53.62P 271.63
Pualue 0.369 0.978 0.241 0.582 0.048 0.312
SEM 0.082 5.249 7.940 5.739 3.523 9.323

TP: Total Protein, TG: Triglycerides, Cho: Cholesterol, LDL: Low density lipoprotein, HDL: high density lipoprotein, Glu:
Glucose. SEM: Standard error mean. There are significant differences between groups with different codes in a column
(superscript letters a, b; p < 0.05).

Discussion significant. Many reports are presents on the effects
Consuming diets containing 200 mg Cu kg decreased of copper in lipid metabolism (Jegede et al., 2011;
plasma Cho in broilers but the results was not Mondal et al., 2007; Skrivan et al., 2000; Konjufca et
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al., 1997; Pesti and Bakalli, 1996). It is reported that
high levels of Cu in diets reduces plasma cholesterol
levels in broiler (Idowu et al., 2006). A decrease on
Cho concentrations in plasma and breast muscle has
been reported in broilers fed contacting Cu sulphate
250 mg (Bakalli et al., 1995). High concentrations of
Cu in the diet increased hepatic Cu concentration,
decreased hepatic reduced glutathione (GSH) and
oxidized glutathione to reduced glutathione ratio
(GSH: GSSG) (Mondal et al., 2007). Glutathione
peroxidase impresses its effects through cholesterol
biosynthesis on hydroxy methyl Glutaryl coenzyme A
reductase (Vaisala and Kurup, 1987; Konjufca et al.,
1997). Liver reduced glutathione concentration
decreased coenzyme A reductase enzyme activity
Glvtaryl hydroxypropyl methylcellulose, which is a
key enzyme in the biosynthesis of cholesterol and
followed by reduced cholesterol synthesis (Mondal et
al., 2007). In addition, Konjufca et al., (1997) showed
that the use of Cu can affect 7-Alpha Hydroxylase
levels. Bakalli et al., (1995) was found that the use of
250 mg Cu sulfate source decreased serum TG
concentrations in broiler chickens. In this regards,
Paik (2001) reported that the addition of 125 mg Cu
kg broiler diets reduced serum TG concentration of
250 mg per kg whereas Cu is has negligible effects on
TG levels in chickens. In this regard, we cannot find
previous research on the Japanese quail model to
compare our results with. In this study
supplementation of diets using Cu sulfate increased
blood Cho levels in Japanese quail which are against
to the previous results in broilers. It seems this result
can because of variety of differences e.g. bird type,

between strain differences and so on.

Moreover, Chowdhury et al., (2004) revealed that
serum TG levels decreased linearly with increasing
dietary Cu and Cu methionine concentration. Use
level of 200 mg Cu kg increased HDL in the blood
serum of broiler chickens. Lien et al, (2004)
examined the effects of zero, 125 and 250 ppm Cu
sulfate source and chrome surfaces (zero, 800 and
1600 mg kg of chromium picolinate) in laying hens.
According to their results addition of Cu to the diet
lowers Cho, Very Low Density Lipoprotein (VLDL)
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and increases HDL levels in laying hens. Similar
results was observed in study by Abaza et al., (2009),
which addition of Cu sulfate at zero, 100 and 200 mg
per kg in laying Japanese quail. In this study
supplementation of diets using Cu sulfate increased
blood Cho levels in Japanese quail which are against
to the previous results in laying Japanese quail. It

seems this result can because of strain differences.

In this experiment, blood Glo and TP levels were not
significantly different compared to control group.
However, it is noteworthy that the highest levels of
blood Glu was belong to the group fed diet containing
200 mg per kg Cu sulfate. Abaza et al., (2009),
reported supplementation of Cu sulfate was not
significantly increasing blood Glu (mg/100 mL) and
TP (mg/100 mL) levels in laying Japanese quail.
According to our results, supplementation of diets via
different levels of Cu sulfate don’t have significant
effects on blood Glu and TP in Japanese quail which
is in parallel to Abaza et al., (2009). To our
knowledge, there may be more mechanisms including
in regulatory function of Cu sulfate on blood
parameters in Japanese quail which do not clarified
yet. Also we recommend further researches need to

identify detail of mechanism.

References

Abaza IM, Ezzat W, Shoeib MS, Elzaiat AA,
Hassan II. 2009. Effects of copper sulfate on
productive, reproductive, performance and blood
constituents of laying Japanese quail fed optimal and
sub-optimal protein. International Journal of Poultry
Science 1, 80-89.

http://dx.doi.org/10.3923/ijps.2009.80.89.

Chitithoti Ak, Venkata, RJ, Jwalapur RP,
Sandanamudi SD, Sudhakar RP, Shakeela S.
2012. Dietary Supplementation of Zinc Sulphate and
Zinc-Methionine: Changes in Levels of Mineral
Composition (Copper, Zinc, Iron and Manganese) in
Various Organs of Broilers. Animal Production

Advance 2(9), 409-419.

224 | Zahedi et al.


http://dx.doi.org/10.3923/ijps.2009.80.89

Baker DH, Odle J, Funk MA, Wieland TM.
1991. Bioavailability of copper in cupric oxide,
cuprous, and in a copper-lysine complex. Journal of

Poultry Science 70, 177-179.

Bakilli RI, Pesti GM, Ragland WL, Konjufca V.
1995. Dietary copper in excess of nutritional
requirement reduces plasma and breast muscle
cholesterol of chickens. Journal of Poultry Science,
74, 360-365.

Choi YJ, Paik IK. 1989. The effect of
supplementing copper sulfate on the performance of
broiler chicken. Journal of Nutrition and Feed

Technology 13, 193-200.

Chowdhury SD, Paik IK, Namkung H, Lim HS
2004. Responses of broiler chickens to organic copper
fed in the form of copper-methionine chelate. Animal
281-293.

Feed Science and Technology 115,

http://dx.doi.org/10.1016/j.anifeedsci.2004.03.009.

Ewing HP, Pesti GM, Bakalli RI, Menten JFM.
1998. Studies on the feeding of cupric sulfate
pentahydrate, cupric citrate, and copper oxychloride
to broiler chickens. Journal of Poultry Science 7, 445-
448.

Idowu OMO, Laniyan TF, kuye OA, Oladele
VO, Eruvbetine D. 2006. Effect of copper salt on
performance, cholesterol, residues in liver, egg and
excreta of laying hens. Archivosde Zootecnia 55, 327-

338.

Igbal R, Malik F, Aziz, T, Sarfraz I, Ahmed Z,
Shafqat S. 2012. The Study of Histopathological
Changes upon Exposure to Vinegerized Copper
Sulphate in Liver and Kidney of Broiler Chick.
Middle-East Journal of Scientific Research 12(1), 36-
41.

Jegede AV, Oduguwa 00, Oso AO, Fafiolu AO,
Idowu OMO, Nollet L. 2011. Growth performance,
blood characteristics and plasma lipids of growing

pullet fed dietary concentrations of organic and

2013

inorganic copper soures. Livestock Science 145, 298-
302.
http://dx.doi.org/10.1016/j.livsci.2012.02.011

Konjufca VH, Pesti GM, Bakalli RI. 1997.
Modulation of cholesterol level in broiler meat by
dietary garlic & copper. Journal of Poultry Science
76, 1264-1271.

Lien TF, Chen KL, Wu CP, Lu JJ. 2004. Effect of
supplemental copper & chromium on the serum and
egg traits of laying hens. British journal of Poultry

Science 45, 535-539.
http://dx.doi.org/10.1080/00071660400001082

Megahed MA, Hassanin KMA, Youssef IMI,
Elfghi ABA, Amin KA. 2013. Alterations in plasma
lipids, glutathione and homocysteine in relation to
dietary copper in rats. Journal of Investigational

Biochemistry 1, 1-7.

Mondal MK, Das TK, Biswas P, Samanta CC,
Bairagi B. 2007. Influenced of dietary inorganic and
organic copper salt and level of soybean oil on plasma
lipids, metabolites and mineral balance of broiler
chickens. Animal Feed Science and Technology 139,
212-233.

http://dx.doi.org/10.1016/j.anifeedsci.2007.01.014

Onder F, Cenesiz M, Kaya M, Uzun M, Yildiz S.
2006. Effects of the level of copper supplementation
in diet on electrocardiogram of Japanese quails
Revue Médicine

(Coturnix coturnix japonica).

Véterinary 157(2), 76-79.

Paik IK. 2001. Management of excretion of
phosphorus, nitrogen and pharmacological level
minerals to reduce environmental pollution from
animal production. Asian-australas. Journal of

Animal Science 14, 384-394.

Pesti GM, Bakalli RI. 1996. Studies on the feeding

of cupric sulfate pentahydrate and cupric citrate to

225 | Zahedi et al.


http://dx.doi.org/10.1016/j.anifeedsci.2004.03.009
http://dx.doi.org/10.1016/j.livsci.2012.02.011
http://dx.doi.org/10.1080/00071660400001082
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=2&cad=rja&ved=0CC8QFjAB&url=http%3A%2F%2Fwww.ejmanager.com%2Fmnstemps%2F61%2F61-1368828754.pdf&ei=c7xOUu61Daap4AShhoC4CA&usg=AFQjCNHkGDbM7PPpyltFGRuaaFD78JR6UQ
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=2&cad=rja&ved=0CC8QFjAB&url=http%3A%2F%2Fwww.ejmanager.com%2Fmnstemps%2F61%2F61-1368828754.pdf&ei=c7xOUu61Daap4AShhoC4CA&usg=AFQjCNHkGDbM7PPpyltFGRuaaFD78JR6UQ
http://dx.doi.org/10.1016/j.anifeedsci.2007.01.014

broiler chickens. Journal of Poultry Science 75, 1086-

1091.

Pesti GM, Miller BR, Hargrave J. 1992. User-
Friendly Feed Formulation, Done Again (UFFDA).
Programed by J. Hargrave. University of Georgia,
USA.

Sangilimadan K, Rajini RA, Prabakaran R,
Balakrishnan V, Murugan M. 2012. Effect of
dietary protein on layer japanese quails (coturnix
coturnix japonica) in tropics. Tamilnadu J. Veterinary

& Animal Sciences 8(5), 271-278.

SAS Inc. 2007. SAS OnlineDoc® 9.1.3. Cary, NC,
USA.

Skrivan M,
Skrivanova V, Marounek M. 2002. Effect of

Sevcikova S, Tumova E,

copper sulphate supplementation on performance of

broiler chickens, cholesterol content and fatty acid

2013

profile of meat. Czech Journal of Animal Science 47,

275-280.

Skrivan M, Skrivanova V, Marounek M,
Tumova E, Woef J. 2000. Influence of dietary fat
source and copper supplementation on broiler
performance, fatty acid profile of meat and depot fat,
and on cholesterol content in meat. British Poultry
Science 41, 608-614.
http://dx.doi.org/10.1080/713654978

Vaisala P, Kurup PA. 1987. Investigations on the
mechanism of hypercholesterolemia observed in
copper deficiency in rats. Journal of Biosciences, 12,

137-142.

Zhou W, Kornegay ET, Lindemann MD,
Swinkels JWGM, Welton MK, WongEA. 1994.
Stimulation of growth by intravenous injection of
copper in weanling pigs. Journal of Animal Science,

72, 2395-2403.

226 | Zahedi et al.


http://dx.doi.org/10.1080/713654978

