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ABSTRACT 
	
Aims:The study evaluated correlations and effect of sex and line on lipid profiles of Improved Nigerian Indigenous Chickens(INICs). Population of 100 DOCs FUNAAB Alpha comprising of broiler and layer lines were reared at the poultry unit of the Research and Teaching Farm, Department of Animal Science, University of Uyo. Ten birds per sex of 20 in each breed were randomly selected for blood sample collection to analyze for lipid profiles. Parameters were: Total cholesterol(T.Chol) and Triglyceride(TG). Plasma lipoprotein particles classed based on size, composition and apolipo-protein content: High density lipoproteins(HDL), Low density lipoproteins(LDL) and Very low density lipoproteins(VLDL). Design is 2 x 2 factorial CRD. Weekly Body weight(Bw) was taken. All data collected were analyzed with SAS ver. 9.2 and means were compared using LSD.  Phenotypic correlation was computed with the same software package through its formula. The result showed that sex significantly (p<0.05) influenced some of the lipid profiles of INICs at 8 weeks studied. Females of INICs had significantly (p<0.05) higher means for T.Chol,TG and VLDL than males counterparts measured. HDL and LDL were significantly (p>0.05) similar in both sexes measured. Line significantly influenced some lipid profiles of INICs studied at week 8. Broiler line of INICs had significantly higher values for T.Chol, TG, and VLDL than layer line studied. Sex and line interactively affected lipid profiles of the INICs studied at week 8. Females of broiler line recorded higher values significantly higher than the layer line measured. Phenotypic correlation coefficients between Bw and lipid profiles showed negative correlations which ranges -0.16 to -0.50 but within lipid profiles were positively correlated (0.62 to 0.99). It concludes that Females of broilers of INICs had higher means than males of layer line so females of broilers should be used for lipid profile studies to ascertain health status of birds.              
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1. INTRODUCTION 

Local chickens are hardy and can adapt to local conditions better than other breeds because of their ability to withstand harsh climatic conditions due to their typical genetic development (Adedeji et al., 2018). They are widely distributed in the rural areas of Nigeria where they are kept by the majority of the rural population. According to Onunkwo (2017; (Alrekabi et al., 2018)) who reported that every rural household in Nigeria has an average of 11 to 34 local chickens at his back yard. Chickens dominate about 98% of the total poultry members (ducks, turkeys and Guinea fowls) which are reared in Africa and out of the 150 million chickens in Nigeria, 120 million are of local origin or breeds while the remaining 30 million are of exotic origin (Okpogba et al., 2021). The essence of this practice is to ameliorate the problem of shortage of animal proteins supply to Nigerians in order to meet the required recommended levels of proteins per head per day of Nigerians.   
Lipids are fat and oil.  It constitute a wide range of hydrocarbon substances which are insoluble in water but soluble in non-polar organic solvents. Lipids are twice of more energy than carbohydrates and proteins (Oyewale, 2017). Dietary lipids provide a practical alternative toward increasing the dietary energy density of feed for high-performing modern broilers. Simple lipids are esters of fatty acids with either glycerol, sterols or long-chain monohydric alcohols (Hussein et al., 2012). They are the most abundant and are further subdivided into triglycerides, steroids and waxes. With a basic structure of three fatty acids and a monoacylglycerol, triglycerides constitute most of the lipids consumed by non-ruminants. Triglycerides are hydrolyzed into absorbable units of 2- fatty acids and a monoglyceride (Atansuyi, 2018). Compound (conjugated) lipids are esters of fatty acids and alcohol with non-lipid components such as minerals, protein and carbohydrates. They include phospholipids (phosphoric acid present), glycolipids (bound to carbs) and lipoprotein (association of lipids with proteins). With a hydrophobic core of phospholipids, cholesterol and apolipoproteins, lipoproteins are influential in vascular lipid transport (Mahiza, et al., 2021). Lipoproteins in birds is important to enable nutritionists to design diets aimed at obtaining better meat characteristics and egg quality, and can furnish useful information for future studies (Khawaja et al., 2012)
Greater differences are found in egg-laying hens (layers) during the production phase, in which lipoproteins produced in the liver, under the action of oestrogen, are used for the formation of the egg yolk. The regulation of the lipid metabolism by hormones and the participation of key enzymes associated to advances in molecular biology techniques could assist in the genetic selection of more productive birds and better quality products for consumers (Oyewale, 2017).
Cholesterol has been defined to be a member of class of lipids that contain the same four ring system and serve as component of cell membrane and precursor for synthesis of all other steroids. References have confirmed that Triglycerides can be defined as ester of fatty acids with trihydric alcohol. Lipoproteins like HDL have been witnessed as aggregate of lipids and proteins that carry cholesterol from the body to the liver as opposed to LDL. The lipoproteins in serum could be transported in association with apoproteins as special hydrophilic mechanism to transport in blood. Reports have also noted that lipids in serum could primarily found as cholesterol, triglyceride, and fatty acids (Hussein et al., 2012). Fatty acid profile and cholesterol content of males and females are to be considered when raising birds.

2. MATERIAL AND METHODS
 
2.1	STUDY AREA

The study was carried out at the poultry unit of the Department of Animal Science, Faculty of Agriculture, University of Uyo, Uyo.  Akwa Ibom State.  Akwa Ibom State is geographically located within the oil rich Niger Delta, South-south of Nigeria and bounded by Atlantic Ocean. It has latitudes 4o3/ and 5o31/ North, and longitudes 7o25/ and 5o31/ East. It is in the tropical rainforest zone of Nigeria within sub-Sahara Africa and has a loamy soil type. Temperature ranges between 28oC to 32oC year-round. Akwa Ibom State is characterized by two seasons - the wet rainy season and the dry season. (University of Uyo meteorological Unit, 2024)

2.2      Source of Experimental Birds

A total of 100 birds were purchased from FUNAAB at day old comprising of both sexes and broilers and layers lines. The chicks were allotted to their pens based on the lines and sex and reared for this research purpose. The design of the experiment is 2 x 2 factorial CRD.

2.3     Management Practices

2.3.1 Brooding and Rearing

The brooding house and experimental pens were thoroughly washed and allowed to dry for 1 week before the arrival of the chicks. All birds were tagged and weighed individually according to line as ‘Initial weight’. The brooding lasted for four weeks while the experiment lasted for 8 weeks period. Cellophane bags was covered round thr brooders and lanterns and bulb to generate heat. Wood shavings were laid on the floor as beddings with Sanitation maintained to keep the pen clean. Feed and water were given ad-libitum. The chicks were transferred to battery cage system at 4 weeks old, where the birds were separated to line by sex replicated (5 birds per replicates). Body weight was taken forth nightly with weighing balance (sensitive scale calibrated from 0.01g). Commercial feed and clean water were provided ad-libitum. The experimental diet contained 23% crude protein (CP) and 2950 Kcal/kg of Metabolizable Energy for chick starter mash for the period of 3 weeks. At 4 to 8 weeks of age, 20% crude protein (CP) and 3000 Kcal/kg Metabolizable Energy, the feed was measured and weighed for the birds. Vitamins and Minerals were supplied to balance the nutritional requirements.
Glucose was administered in water on their arrival at day one as anti-stress to them. At day one chicks were vaccinated with I/O against New Castle disease. Then gumboro vaccine was given at 3 weeks old to fight viral diseases. Antibiotics; e.g. Antiviral, Coccidiostat were administered through water to prevent Coccidiosis.

2.4 Data Collection

2.4.1 Linear Body Measurement
Growth data were collected weekly with body weight till termination of the research at week 8 using sensitive weighing balance. 
2.4.2	Hematology
Blood samples were collected from 40 birds by randomly selected birds from the population of 20 per line comprising of 10 per sex for serum lipid analysis. Parameters were total cholesterol, triglycerides, high density lipoproteins, low density lipoproteins and very low density lipoproteins. Blood collected were deposited into a sterile bottle and then took to the Biochemistry laboratory for analysis. 

2.5	Statistical Analysis

All data collected were subjected to ANOVA of SAS ver 9.2 (2010) and means were compared using LSD for significance. Phenotypic correlation were computed with the same software package through its formula.

3. RESULTS AND DISCUSSION

3.1Effects of Sex on Lipids profile of improved Nigerian Indigenous Chicken at week 8. 
     
The result of analysis in Table 1 showed that sex significantly (p<0.05) influenced some of the lipids profiles of the Improved Nigerian Indigenous Chickens at week 8 of age studied. Females of Improved Nigerian Indigenous Chicken had significantly (p<0.05) higher mean values for total cholesterol, triglyceride and very low density lipoproteins. While High density lipoproteins and Low density lipoproteins were significantly (p>0.05) similar in both sexes of the Improved Nigerian Indigenous Chicken at 8 weeks. Females of INIC had significantly (p<0.05) higher mean value for total cholesterol (5.09 ± 0.14) higher than the male counterpart with the mean value (4.45 ± 0.14). Triglyceride in females were significantly (p<0.05) higher in means (1.87 ± 0.08) than the males counterpart with (1.06 ± 0.08) for the same trait studied. Very low density lipoprotein in females were significantly (p<0.05) higher means with (0.86 ± 0.04) than those of the males with (0.48 ± 0.04) for the same trait measured. High density lipoproteins in females were significantly (p>0.05) similar (1.19 ± 0.05) with the males (1.12 ± 0.05) for the same traits at 8 weeks and Low density lipoprotein in females were significantly (p>0.05) similar in means (2.97 ± 0.14) as well as males with (2.85 ± 0.14) at 8 weeks measured. This result is in agreement with the findings of Sharadendu et al (2019) who observed higher mean values for serum lipids and lipoproteins in females than males mean values of the indigenous chicken in this study.

Table 1: Effect of Sex on Lipids profile of improved Nigerian Indigenous  
                  Chicken at week 8. 

	Sex
	T.Chol
(%)
	T.G
(%)
	H.D.L
(%)
	L.D.L
(%)
	V.L.D.L
(%)

			F
	5.09 ± 0.14a
	1.87 ± 0.08a
	1.19 ± 0.05                              
	2.97 ± 0.14
	0.86 ± 0.04a

	M
	4.45 ± 0.14b
	1.06 ± 0.08b
	1.12 ± 0.05
	2.85 ± 0.14
	0.48 ± 0.04b


   T.Chol = Total cholesterol, TG = Triglyceride, HDL = High density lipoprotein, LDL=Low density lipoprotein, V.L.D.L = Very low density lipoprotein, F= female,M = males, a b means on the same row with different superscript are significantly difference (P<0.05).
     
3.2 Effect of line on Lipids profile of improved Nigerian Indigenous 
      Chicken at 8 weeks.

The result of analysis in Table.2 showed that line had significant (p<0.05) difference in some of the lipids profile of Improved Nigerian Indigenous Chicken at 8 weeks studied. The least square mean values of Total cholesterol, Triglyceride, High density lipoprotein and Very low density lipoprotein were significantly (p<0.05) difference in both lines of Improved Nigerian Indigenous Chicken exception of low density lipoprotein which were significantly similar in both lines at 8 weeks. Broiler had a significant (p<0.05) higher mean value (4.91 ± 0.14) than layers line with the mean value (4.62 ± 0.14) for Total cholesterol. Triglyceride in broilers were significantly (p<0.05) higher in mean value (1.54 ± 0.80) than layer line with (1.38 ± 0.80). High density lipoprotein (1.22 ± 0.05) in broilers significantly (p<0.05) higher in means than layer line with (1.09 ± 0.05). Low density lipoproteins in broiler has a higher mean value (2.91 ± 0.14) than layer line mean value (2.90 ± 0.14) while very low density lipoprotein in broilers had a higher mean value (0.71 ± 0.04) than layers with (0.63 ± 0.04) at 8 weeks of this study. This result is in agreement with the findings of Masud et al. (2020) who observed higher mean values in broilers than layers mean values of the improved indigenous chicken in his study.

Table 2: Effect of line on Lipids profile of improved Nigerian Indigenous Chicken at week 8.

	Lines
	T.Chol
(%)
	T.G
(%)
	H.D.L
(%)
	L.D.L
(%)
	V.L.D.L
(%)

	Broilers
	4.91 ± 0.14a
	1.54 ± 0.80a
	1.22 ± 0.05a
	2.91 ± 0.14
	0.71 ± 0.04a

	Layers
	4.62 ± 0.14b
	1.38 ± 0.80b
	   1.09 ± 0.05b
	2.90 ± 0.14
	0.63 ± 0.04b


      T.Chol = Total cholesterol, T.G = Triglyceride, H.D.L = High density lipoprotein, L.D.L   
      = Low density lipoprotein, V.L.D.L = Very low density lipoprotein. a b means on the same 
      row with different superscript are significantly difference (P<0.05).

3.3	Effects of Sex and Line Interactions on Lipids profile of Improved 
            Nigerian Indigenous Chicken at 8 weeks.

The result of the analysis showed that sex and line interactively influenced all the lipid profile parameters of Improved Nigerian Indigenous Chicken at 8 weeks exception of the Total cholesterol, Triglyceride, High density lipoproteins, Low density lipoproteins and Very low density lipoproteins measured. Females of broiler line had the mean value (5.49 ± 0.20) significantly (p<0.05) higher than the males counterpart with the mean value (4.34 ± 0.20) for the same traits at 8 weeks studied while male and females of layer line had significantly (p>0.05) similar mean values for Total cholesterol. Females of broiler line had mean value (2.03 ± 0.11) significantly (p<0.05) higher than the males counterpart with the mean value (1.05 ± 0.11) and females of layer line had mean value (1.69 ± 0.11) significantly (p<0.05) similar as the males counterpart with the mean values (1.06 ± 0.11) for triglyceride. For HDL Females of broiler line had mean values (1.29 ± 0.07) significantly (p<0.05) higher than the male counterparts with the mean value (1.14 ± 0.07) while females of layer line had mean values (1.08 ± 0.07) significantly (p>0.05) similar to the males counterparts with the mean value (1.11 ± 0.07). Females of broiler line had mean values (3.09 ± 0.20) which were significantly (p<0.05) higher than the males counterpart with the mean value (2.73 ± 0.20), while female of layer line had mean value (2.84 ± 0.20) significantly (p>0.05) similar to those of the males counterpart with the mean value (2.97 ± 0.20) for low density lipoprotein. Females of broiler line recorded mean values (0.94 ± 0.05) significantly (p<0.05) higher than the males counterpart with (0.48 ± 0.05), while females of layer line had mean values (0.77 ± 0.05) significantly (p<0.05) higher than those of males counterpart with the mean value (0.48 ± 0.05) for very low density lipoproteins. This result agrees with the findings of Grela et al. (2018) which observed higher mean values in broilers than layers mean values of the improved indigenous chicken. However, the results of this study is not in line with the report of Sharadendu et al. (2019) who reported of no significant difference in their report.

Table 3: Effects of Sex and Line Interactions on Lipids profile of Improved 

  Nigerian Indigenous Chicken at week 8.

	Sex x Line
	T.Chol
(%)
	T.G
(%)
	H.D.L
(%)
	L.D.L
(%)
	V.L.D.L
(%)

	F B
	5.49 ± 0.20a
	2.03 ± 0.11
	1.29  ± 0.07
	3.09  ± 0.20
	0.94 ± 0.05

	M B
	4.34 ± 0.20
	1.05  ± 0.11
	1.14  ± 0.07
	2.73  ± 0.20
	0.48 ± 0.05

	F L
	4.69 ± 0.20
	1.69  ± 0.11
	1.08  ± 0.07
	2.84 ± 0.20
	0.77 ± 0.05

	M L
	4.55 ± 0.20ab
	1.06  ± 0.11
	1.11 ± 0.07
	2.97 ± 0.20
	0.48 ± 0.05


      T.Chol = Total cholesterol, T.G=Triglyceride, HDL=High density lipoprotein, LDL=Low density lipoprotein, VLDL = Very low density lipoprotein. F B=Female Broilers, F L=Female Layers, M B=Male Broiler, M L=Male Layer birds, a, b means on the same column with different superscript are significantly difference (P<0.05).

3.4	Correlation between body weight and Lipid profiles of Improved 
             Nigerian Indigenous Chicken at week 8

The phenotypic correlation coefficients between body weight and lipid profiles showed negative correlation which ranges -0.16 to -0.5. Total cholesterol, Triglyceride, High density lipoprotein, Low density lipoprotein and Very low density lipoprotein had very low relationship in this study. This implies that improvement of body weight does not improve the traits of other lipid profiles.
Although there were relationships among the lipid profiles and it ranges between 0.62 to 0.9983. The highest relationship was recorded for TG and VLDL and HDL and VLDL with the values 0.998, followed by T.Chol and LDL (0.7470), next was T.Chol and TG (0.6884), then HDL and TG (0.4144) and HDL and T.Chol and least LDL and VLDL (0.1738) . There were positive correlations existing within the lipid profiles, meaning the improvement of one trait leads to improvement of the other trait. 

Table 4: Correlation between body weight and Lipid profiles of Improved 
                   Nigerian Indigenous Chicken at 8 weeks.

	LINE
	BW 
	T.Chol      TG       HDL      LDL    VLDL
	
	
	

	BW
T.Chol
TG
HDL
LDL
VLDL
	
-0.3688
-0.5935
-0.1600
-0.2250
-0.5
	

0.6884
0.3654     0.4144    
0.7470     0.1624     0.1624
0.7085     0.9983     0.9983      0.1738      
	



	
	


   T.Chol=Total cholesterol, TG= Triglyceride, HDL=High density level, LDL=low density lipoprotein, VLDL=Very low density lipoprotein.

CONCLUSION

It is concluded that sex significantly influenced (T.Chol, TG, HDL, LDL and VLDL) lipid profiles of improved Nigerian indigenous chickens studied at week 8. 
Females had significantly higher values in Total cholesterol, Triglyceride, High density lipoproteins, Low density lipoproteins and Very low density lipoproteins than Males counterpart at 8 weeks studied.
Line significantly influenced some (T.Chol, TG, and VLDL) lipid profiles of improved Nigerian indigenous chickens studied at week 8. 
Broiler line of Improved Nigerian Indigenous Chicken had significantly higher values in the lipid profiles than layer line in this study. 
Sex and line interactively affected lipid profiles of the Improved Nigerian Indigenous Chickens studied at week 8. 
Females of broiler line recorded higher values significantly higher than the layer line of this study at week 8.
Phenotypic correlation coefficients between Bw and lipid profiles showed negative correlations which ranges -0.16 to -0.50 but within lipid profiles were positively correlated (0.62 to 0.99).
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