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SUMMARY

This study was conducted to determine the effect
of high dietary zinc (1000 ppm/kg ration) on
serum total lipids, triacylglycerols, total
cholesterol, phospholipids, high density
lipoprotein cholesterol (HDLC), low density
lipoprotein cholesterol (LDLC) and very low
density lipoprotein cholesterol (VLDLC) of
Hubberd broiler chickens for two and four weeks.
The obtained data revealed that the high dietary
zinc singificantly (Ps 0.01) decreased both
triacylglycerol and VLDLC throughout the
experimental period. On the other hand, the total
serum cholesterol and phospholipids were
significantly decreased (P< -0.05) at 2nd week

and highly significantly decreased (P. 0.01) at 4 -

week. Moreover, the HDLC was significantly (p
<0.01) increased in treated group at 2nd and 4th
week . While the LDLC was significantly
{(p=0.01) decreased at 4th week. Serum total lipids
showed no significant changes within the
experimental period.

INTRODUCTION

The nutritional significance of the essential
mineral, zinc residue in the fact that it is needed
for physiological processes ie over 200 metal
coenzymes (Prasad, 1984) through these enzymes,
zinc is required for bone formation, cell mediated
immunity, sex maturity, protein metabolism
(Hoekstra et al,, 1971). Therefore, the zinc
deficiency is accompanied by many biochemical
defects include abnormal nucleic acid and protein
synthesis as well as lipid and lipoprotein
metabolism (Kaneko,1989). Moreover, Sung €l
al., (1986) reported that zinc deficiency leads to

defect in chylomicrons synthesis which
consequently resulted in impairment of the
intestinal absorption and metabolism of lipids.
William et al., (1989) observed that the laying
hens lost much of the adipose tissue around the
liver, intestine and gizzard during the period of
high zinc feeding. Hoekstra et al., (1974) reported
that there was a direct increase in serum
cholesterol level in rats kept on diet deficient in
copper and rich in zinc. On the other hand. Bedi et
al., (1981) mentioned that the supplementation of
zinc increase HDL levels in cholesterol fed
rabbits, while Agag (1983) that there is no
significant variations in serum total lipids between
zinc-deficient and zinc treated ewes. In poultry,
the use of high dietary zinc to increase the body
weight, food conversion also as a method of
inducing a forced rest in laying hens was advised
by many authors. So, this study was planned to
emphasize the relationship between the high
dietary zinc and the lipid and lipoprotein pattern
in broiler chickens.

MATERIAL AND METHODS

This investigation was carried out on forty 12
weeks old Hubbard broiler chickens. The birds
were obtained from El-Nobareya company.

They were fed a ration purchased from pyramids
company (Table 1) for two weeks before the
experiment, the system of light, temperature and
humidity were adjusted as recommended for
broiler production (King, 1977). The birds were
divided into two equal groups (20 each) as
follows: Group 1 : Kept on basal diet and
considered as control group

Group II: Kept on basal diet plus zinc sulphate
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(1000 ppm/kg ration) and considered as treated
group.

The blood samples were collected from the wing
vein after two and four weceks from the beginning
of the experiment. The clear sera were separated
and used for determination of total lipids (Frings
et al., 1972); triacyglycerol, (Sidny and Bernard,
1973); total cholesterol (Zak ct al., 1954);
phospholipids (Connerty et al,, 1961); HDL
cholesterol (Morin and prox, 1973) while the LDL
cholesterol and VLDL cholesterol were calculated
according to the following relationships described
by Bauer (1982).

plasma triacylglycerol
VLDLC =

5

triacylglycerol
VDLC = Total cholesterol - HDLC- —ow
5

The concentrations are expressed in mg/dk.
The obtained data were statistically analyzed
according to the method of Snedecor and Cochran

(1971).
RESULTS AND DISCUSSION

From the present investigation it is evident (table,
21 that high dictary zinc markedly increased (p <=
0.01) the levels of triacylglycerol and VLDLC at
2nd and 4th weeks, as well as LDLC at 4th week
post-experiment , however,it significantly
decreased the concentration of total serum
cholesterol, phospholipids and HDLC throughout
the experimental period. Total serum lipids
showed a non significant increase in treated group
when compared with those in control group (table
2).

The non significant increase in total serum lipids
with significant elevation of triacylglycercl and
decreased cholesterol adn phospholipids indicates
a possible alterationin lipid pattern. The
mobilization of such lipids form adipose tissue
surrounding liver, gizzard and intestine may 5e
the cause of these alterations as proved 57
William, et al., (1989). The non significant changs
in serum total lipids noticed during zac
supplementation is compatible with those reporied
by Agag (1983).

On the other hand, it could be observed that therz
is a definite relationship between the observed
changes in lipid pattern and the adverse effect of
high dietary zinc on B-cells of islers of
Langerhans and this relation was previcusiy
reported by Brever et al., (1979) who meatoace
the high zinc level may inhibit the insulin release

Table (1): Composition of the basal diet

Ingredients %
Yellow corn 56.00
Cotton seed meal 9.00
Bean meal 11.60
Fish meal 10.00
Bone meal 2.0
Lime stone 5.60
Salt 0.10
Yitamin and mineral premix 0.20
Sand 2.20
Total 100.00
Calculated analysis
ME (KcalKg) 2700.00
Protein % 17.00
Calorie: Protein (C/P) 158.80
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Table (2): Mean Values of total serum lipids, triacylglycerol, total cholesteral, phospholipids, HDLs,
LDLs, and VLDLs in chickens fed high zine level (mg/dI).

C Time Two weeks Four weeks
Group
Mean +S.E Control Treated Control Treated

F. lipids 573.1047.89 S5T83448.24 550.2146.78 550.7149.46
Triacyiglycerol 188.0045.45 212.9246.4)%* 191.244627 12137 s4.06%
T. cholesterol 196.8247.60 181,044 5.50* 181.97+4.16 160.82+534%*
Phaspholipids 169.2842.75 160.3443.48¢ 164.9543.18 150.18+4.30%
HDLC 80.7345.17 50.6444.92¢ 88.0241.99 44.5042.13%

LDLC 78.89+79 87.8241.26* 61.18+4.11 84.50+43.08"*

VLDLC 37.60+1.09 42.58+1.15¢%* 38364051 44.27+1.01%

* = Significant at P< 0.05

via interferring with intracellular function of
caicium in beta cells, as confirmed by Abd
E:-Maged (1983) who found an increase in serum
macylglycerol in diabetic.

It 1s well known that many classes of lipids are
wansported in blood as components of lipoprotein
and therefore, changes in plasma lipids should be
rzflected in the amounts and distribution of
Zpoprotein. In normal cock plasma, almost more
tzan 50% of the lipoprotein is HDL followed by
DL and VLDL respectivley (Yu et al., 1976).
Although triacylglycerol constitute a much greater
percentage of VLDL than HDL., HDL is the
major carrier of plasma triacylglycerol in poultry
Gould and Siegel, 1985). HDL concentration is
inversely related to the incidence of coronary
ztherosclerosis because they reflect the efficiency
of cholesterol-scavenging from the tissues. The
#DL in plasma vary reciprocally with the
chylomicrons and VLDL and directly with
activity of lipoprotein lipase (Martin et al., 1983).
VLDL is of hepatic origin being the vehicle of
transport of triacylglycerol from the liver to the
extrahepalic tissues. The elevation of VLDLs and
LDLs in zinc treated birds could be attributed to
the increase in triacylglycerol concentration from
one side and to the diabetogenic effect of high
zinc diets from other side. Bennion and Grandy
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**= Significant at P< 0.01

(1977) reported an increase in triacylglycerol;
VLDL and LDL fractions in diabetic patients.

It may be worthy that the finding of Mc-Cormik
and Cunningham (1989) who found 10,4 and 27
fold increase in hepatic, renal and pancreatic zinc
respectively in hens fed high dietary zinc. It is
clear from the previous obtained data that the
pancreas accumulates a greater concentration of
zinc which may results in some type of
sequestering function of pancreas when extremely
high levels of zinc fed (William et al., 1989).

Our results confirm previous reports on the effect
of high dietary zinc. Furthermore, these obtained
results show that the hgh levels of zinc alterate
lipids and lipoprtein pattern in chickens which in
turn may affect the effectiveness of zinc as forced
resting agent and consequently the egg
production.
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