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ABSTRACT

      Geese meat is rich in fat and cholesterol thus people whom favorite it are at risk for coronary heart disease which consider the major cause of morbidity between them. For this purpose thirty geese of one month old were divided into two equal groups. The first group act as control fed on basal ration. The second group fed on ration containing fish oil at a concentration of 4% for three months.  Blood samples were collected from five geese of each group during slaughtering at one, two and three months for preparation of serum and erythrocyte hemolysate. Serum samples were used for determination of total lipid, total cholesterol triacylglycerol (TG), phospholipids, HDLc, LDLc, VLDL, NEFA Malondialdehyde (MDA) level and fatty acid pattern. Erythrocyte hemolysates were used for estimation of sodium, potassium,  calcium and phosphorous. Liver specimens were also collected, homogenized and prepared for determination of cholesterol and TG.  The obtained data revealed significant decrease in liver and serum total cholesterol, TG, serum total lipids LDLc, VLDL at the second month. This decrease became highly significant in TG and LDLc at the third month of fish oil administration. Serum MAD level revealed highly significant increase compared with control group. HDLc, and erythrocyte phosphorous, calcium, potassium and sodium, showed non significant changes in fish oil feeding group at all time of the experiment, while NEFA phospholipids showed significant decrease at the third month only. Chromatographic separation of fatty acid pattern revealed marked increase in linolenic while linoleic acids was decreased with a low percentage of total saturated to total unsaturated fatty acids .Thus it was advised to supply fish oil to rations of geese to reflect its benefit effects on consumer health.
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INTRODUCTION

Fish oil is rich in  omega 3 polyunsaturated fatty acid, that appear to play several useful roles for health (Sidhu, 2003). Consequently, a dietary supplementation of fish oil has been proposed in hyperlipoproteinamia (Schmidt et al., 1993). However, geese meat is characterized by its high level of fats and cholesterol. Thus the use of dietary additive such as n3 fatty acid rich fish oil for geese is gaining momentum because of its beneficial effect on growth rates and feed efficiency despite its hypolipidemic effects, it was recorded that long chain polyunsaturated fatty acid of marine oil are quantifiably more potent effectors as hypolipidemic via regulation of triacylglycerol level extrahepatically as it increase the activity of adipose lipoprotein lipase or reduce adipose lipolysis and free fatty acid release (Zaghloul., 2001). Thus dietary omega 3 and omega 6 poly unsaturated fatty acid present in fish oil can regulate hepatic lipogensis by reducing sterol regulatory element binding protein 1 in liver. (Baucells et al., 2000). The effect of n3 fatty acid supplement on lipids, lipoproteins and lipids peroxidation parameters are dose dependent (Oastenburg et al., 1994). As large dose decreased plasma lipoproteins and triacyleglycerol level while increased deformity of RBCs. Also small quantities of fish oil taken for a prolonged period increase the content of peroxide and formation of toxic aldhyde (malondialdye MDA) (Jialal and Devarage., 1996) as lipid peroxidation may occur when oxidation of LDL resulted in numerous structural and biological change.(Foulon et al., 1999). Accordingly, the present study is to access the potential benefit and risk of dietary additive of fish oil on blood and liver lipids profile, fatty acid pattern and RBCs cations of geese.

MATERIALS AND METHODS

A total of thirty geese at one month old were used in this experiment all geese were fed on starter ration (21-22%) protein, and then fed on growing ration. the birds were divided into 2 groups:

Group I: is control supplying ordinary ration 

Group II: experimental group supplying ordinary ration containing fish oil added freshly at a concentration of 4% daily for 3 months. Birds were kept at constant environmental condition. Throughout the period of experiment, water was supplied ad-libitum.

Blood samples were collected from all groups after one, two and three months of experiment by slaughtering five geese from each group at the morning followed overnight fasting. 

Blood samples were divided into 2 portion. The 1st  part without anticoagulant for serum separation by centrifugation after clotting. The serum was used for estimation of total cholesterol and HDL-C (Finley, et al., 1978), triacylglycerol (Bucolo and David  1973) LDL-C and VLDL-C (Friedewald et al., 1972), phospholipids (Zilversmit & Davis, 1950), serum malondialdhyde (MDA) was estimated spectrophotometically using thiobarbituric acid assay (Moora, 1985). Fatty acid ester preparation and methylation of fatty acids according to (Vogel, 1975). The methyle ester of the fatty acids and standard compounds were analyzed using Pye unicumm pro G-C-SP 2300 gas chromatography equipped with dual flame ionized detector at central laboratory, Faculty of Agriculture Moshtohor, Benha University. 

The 2nd   part using heparin as anticoagulant for plasma separation by centrifugation and hemolysate formation after washing erythrocyte three times with phosphate buffer for estimation of sodium (Gindler, 1972), potassium (El-Merzobani, 1977) and calcium (Henary, 1970) while phosphorus in erythrocyte membrane were  estimated after  washed with normal saline according to (Guider, 1982). 

Geese liver specimens were also collected, homogenized, lipids were extracted using the homogenate according to (Folch, et al., 1957). Hepatic cholesterol concentration was determined as described by (Finley et al., 1978), while triacyleglycerol concentration was determined according to the method of (Bucolo and David 1973). 

The obtained data were statistically analyzed and the significant difference between groups was evaluated by t-test as explained by (Snedecor and Cochran, 1982).
RESULTS
Table (1) showed significant decrease in serum total lipid ,total cholesterol, TG, LDLc  and VLDL concentration of geese at the 2nd  month of fish oil supplementation . This decrease became highly significant in total lipid, TG and  LDLc at the  3rd  month . phospholipids and NEFA of fish oil administered geese revealed significant decrease at the 3rd month only while MDA level showed highly significant increase compared to control . 

Table (2) revealed that the serum fatty acid concentration of fish oil  administrated geese showed  significant decrease in the proportion of total saturated FA mainly Lauric (12: 0)  and palmatic (16:0) also Palmitoleic, (16:1) and oleic (18:1) exhibit significant decrease compared with control group . However PUFA specially  linolenic acid (18:3) showed significant inecrease  while linoleic revealed  significant decrease . Moreover, the ratio of total saturated fatty acids to total unsaturated fatty acids were reduced in geese fed on fish oil After three months.

Table (3) showed that administration of fish oil to geese caused non significant change in erythrocyte membrane P, Ca, K and Na, all over the period of experiment as compared to control group.

Table (4) revealed significant decrease in hepatic cholesterol level at the second and third months of fish oil supplementation; however triacylglycerol showed significant decrease at the third month only compared with the control group
DISCUSSION

Poly unsaturated fatty acids present in fish oil particularly of n3 family play pivotal roles as fuel partitioners via directing fatty acid away from triglyceride storage, toward oxidation and enhance glucose flux to glycogen Clark (2001). Our data showed that fish oil administration in geese produced  general hypolipidemia . Similar results were recorded in human by (Foulon et al. 1999) who showed that a 21- days supplement of fish oil at therapeutic amounts  (92-mg/kg body weight) led not only to a better lipid profile but also to an enhanced LDL oxidizability. The lower  Tg, level might be attributed to inhibition of TG and apoprotein-B biosynthesis   in the liver resulting in decrease in LDL levels and LDL size, (Nordoy 1993). 

Fish oil administration caused a marked decrease in TG, LDL-C and VLDL-C.  As omega-3 fatty acids lower plasma TG level by inhibiting the synthesis of VLDL and TG in the liver, thus it was concluded that approximately 4 gm / day of omega 3 FA reduced serum TG concentration by 25 – 30 % and increased HDLc level by 1-3 % beside its favorable effect on lipoprotein particle size and subclass distribution  Bayes (2006).  

It was recorded that plasma n3 PUFA concentration were 20% higher in fish oil consumer. This could explain the vital role of fish oil on coronary heart disease protection Welch (2006). However, the non significant increase of HDL-C may be due to the effect of fish oil which decrease lipid transfer protein (LTP) activity, leading to an increases in the HDL2: HDL3 ratio and to a reduction of cholesteryl ester transfer to atherogenic apoB-containing lipoproteins (Mackness and Durrington 1995).
Similarly Adler and Holub, (1997) stated that the increase in HDL-C and decrease of LDL-C could be the visible reasons of marked reduction of total cholesterol  Abdel Maksoud et al. (2002). Thus supplementation of omega 3 fatty acids for 6 months appear to reduce the risk of sudden myocardial infarction that believed to occur via incorporation of EPA and DHA that increased in plasma by 139% Harris (2004)   

      The marked decrease in NEFA might be due to reduced lipolysis and /or enhanced hepatic fatty acid oxidation after fish oil supplementation Dagnelie et al. (1994). 

    Concerning serum MDA level, our recorded data was similar to that of Micheal et al., (1994) who reported that lipid peroxidation products are elevated in fish oil diets even with addition of antioxidant because of enhanced LDL oxidizability that leads to higher level of plasma lipid peroxidation markers and decrease blood GSH. Moreover, (Baroti et al., 1995) showed that long term treatment with a high dose of n3 PUFA resulted in an increased lipid peroxidation expressed as MDA release induced in vitro by T. butyle hydroperoxide. As polyunsaturated fatty acid are prone to spontaneous peroxidation thus forming lipid hydroperoxide and reactive aldhyde (Jaeschke et al., 2002). 

Regarding serum FA pattern it was clearly observed that fish oil administration exhibit some peculiar changes in FA  pattern represent as significant increase in linolenic while linoleic acid revealed  significant decrease . These results were came in accordance with Parks et al (1989) who showed that n3 FA in phospholipids are not readily utilized by LCAT for formation of cholesteryl ester rather, LCAT preferentially utilize linoleic acid for cholesteryl ester formation thus the amount of linoleic acid in the plasma phospholipids is reduced and replaced with n3 FA in fish oil fed animals. Moreover dietery omega 3 and omega 6 PUFA present in  fish oil decreased  FA such as palmatate ( C16: 0) , palmeto olate (C16: 1 n-7)  and olate ( C18: 1 n 9)  Sekiya et al.  (2003)            

The recorded non significant changes in Na, K, Ca and P in RBCs were in accordance with the opinion of (Souad et al., 1999) who recorded that dietary fish oil (n3 fatty acids) treatment had no effect on Na+, K+ ATPase activity that responsible for coupling ATP hydrolysis with Na+ , K+ transport across the membrane (Vasilets and Schwarz., 1994). Moreover it was recorded that in the presence of EPA and DHA with oxidized oil the level of both Na+, K+, and Ca+ as well as the activity of Na, K ATPase were not significantly changed (Aziz and Mahmoud 2007) While (Bartoli et al., 1995) suggested that long term dietary supplementation with high doses of n3 PUFA significantly modifies RBCs structure and function, as EPA and DHA play an important role in maintaining cell membrane structure and function by altering permeability, fluidity, flexibility, thickness and lipid phase properties (Hodge et al. 2005) . 

Hepatic TG are derived from different sources; first from endogenous FA which are synthesized in the liver. Second, from dietary TG that inter the liver via the chylomicron remnant pathway and finally from free FA that are released from adipose tissue during period of fasting Cassader et al. (2001). The noticed decrease in hepatic TG of geese that supplemented with fish oil may be due to inhibition of hepatic TG synthesis as well as the low level of TG in liver may also be related to the reduced level of plasma TG Araya et al (2004) .  Moreover dietary omega 3 and omega 6 PUFA present in fish oil can regulate hepatic lipogenesis by reducing sterol regulatory element binding protein I in the liver Osamah (2007). as well as PUFA may act as fuel partitioners directing FA away from TG storage and towards oxidation Kliewer et al (1997)

      The marked decrease in hepatic cholesterol  in the present study were similar to that of Osamah  et al (2007) who recorded that hepatic cholesterol was blunted decreased  by 21% in fish oil administrated rats. These findings suggested that fish oil consumption may be an important component of life style modification for prevention of coronary heart disease Welton et al (2004)

From the obtained results It could be concluded that fish oil administration reduced liver and serum lipids components of geese without harmful side effect on RBCs membrane despite its beneficial effect on growth rates and feed efficiency,  thus it was advised to supply fish oil to rations of geese to reflect its benefit on consumer health.
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Table (2): The mean values of serum fatty acid pattern of control and geese fed ration containing 4% fish oil for 3 month.
	Fatty acid
	R.R.T
	%

	
	
	Control group
	Fish oil feeding group

	Doaecanoic (lauric, 12:0)
	0.15
	1.36±0.79
	0.328±0. 23*

	Triaecanoic (Lauric, 13:0)
	0.25
	3.289±0.59
	3.665±0. 12

	Tetradecanoic (Myristic, 14:0)
	0.31
	1.502±0.77
	2.18±0. 92

	Pentadecanoic (15:0)
	0.44
	2.127±0.49
	2.96±0. 56

	Hexadecanoic (Palmitic, 16:0)
	0.49
	21.340±1.58
	16.17±1.88*

	Hexadecanoic (Palmitoleic, 16:1) 9
	0.54
	7.655±1.43
	3.56±1.13*

	Heptadecanoic (17:0) 9
	0.62
	2.944±0.78
	4.06±0.69

	Octadecanoic (Oleic 18 : 1)(9
	1
	27.73±2.1
	21.88±1.21

	Octadecanoic (linoleic 18 : 2)(9,12
	1.09
	18.53±1.66
	14.57±1.06

	Octadecatrenoic(Linolenic,18:3) (9,12,15
	1.32
	13.50±2.85
	30.57±5.46*

	Total saturated 
	
	40.233
	32.57

	Total unsaturated
	
	59.76
	67.76

	Ts/Tu
	
	0.67
	0.42


( Position of double bonds counted from COOH end 

Ts/Tu ratio between total saturated and unsaturated fatty acids

significant at (p‹ 0.05).

Table (3): The mean value of erythrocytes cations ( P, Ca [mg/L]) and K, Na (mmol/L) of  control and geese fed ration containing 4% fish oil for three months.

	Duration
	Parameter
Group
	Phosphorus (P)
	Calcium

(Ca)
	Potassium

(K)
	Sodium

(Na)

	One month
	Normal control group 
	6.50±0.49
	10.5±0.16
	4.22±0.19
	21.25±1.03

	
	Fish oil feeding group
	6.98±0.38
	11.00±0.4
	4.15±0.10
	23.50±1.12

	Two month
	Normal control group 
	6.71±0.4
	10.18±0.19
	4.41±0.13
	23.15±1.11

	
	Fish oil feeding group
	7.00±0.43
	10.91±0.65
	4.92±0.50
	24.15±1.10

	Three month
	Normal control group 
	6.34±0.48
	10.59±0.31
	4.54±0.09
	23.30±1.11

	
	Fish oil feeding group
	7.11±0.39
	11.40±0.84
	5.17±0.11
	25.18±1.22


Results represented by mean ± S.E.

* (P‹ 0.05)                                            ** (P‹ 0.01).

Table (4) : The mean values of hepatic triacylglycerol and cholesterol (mg/g liver) of control and geese fed ration containing 4% fish oil for three months.

	Parameters
	Triacylglycerol
	Cholesterol

	Group

Duration
	Normal  control group
	Fish oil feeding group
	Normal  control group
	Fish oil feeding group

	One month
	68.22±4.68
	61.17±5.51
	39.21±3.23
	37.10±2.49

	Two month
	72.11±4.90
	59.25±3.81
	42.15±3.11
	35.91*±2.92

	Three month
	75.50±5.25
	56.22*±3.16
	46.68±3.21
	33.36*±2.01


Results represented by mean ± S.E.

* (P‹ 0.05)                                            ** (P‹ 0.01).
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