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			Abstract

			Human milk composition is dynamic and varies between mothers in the same and different populations. Breast milk content was also found to vary diurnally, over a feeding and in some species according to the gender of the breast feeding infant. This study aimed to determine if there are any quantitative differences in the biochemical constituents of breast milk according to the gender of the breast feeding infant. Forty-eight breast feeding mothers participated in the study, 24 were breast feeding male infants and 24 were breast feeding female infants. Five ml of breast milk was collected from each mother then analyzed for lipid contents, carbohydrates, proteins and calcium. 

			Carbohydrates, amino acids and calcium concentration were measured using colorimetric test of absorbance. There were significant differences in the concentration of lipids and calcium in breast milk of male and female breast-feeding mothers (P- value <0.001 and 0.02, respectively). Our study indicates that breast milk is more dynamic than previously thought and concentration of breast milk contents should not be taken as fixed. This can lead to developing personalized formula feeding specific to the baby’s gender and age and matches his/her growth needs.
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			Background

			Breast milk is the main source of energy and nutrients for the growing infant [1]. It provides all the needed requirements and protects against infections and diseases in both the infant and the mother [2]. Human breast milk is composed mainly of water, carbohydrates, lipids, proteins, calcium and other micronutrients [3]. These nutrients supply the developing infant with sufficient energy (from lipids and carbohydrates) to fuel his/her rapid growth and proper calcium and minerals for the developing bones [4]. 

			Human milk composition is dynamic and varies between mothers in the same and different populations [4]. Breast milk content was also found to vary diurnally, over a feeding and in some species according to the gender of the breast feeding infant [5]. However, studies in this regard are still rare and the physiology behind these dynamics remains to be poorly understood. This study aimed to determine if there are any quantitative differences in the biochemical constituents of breast milk according to the gender of the breast feeding infant.

			Materials and Methods

			This study was conducted in Khartoum state, Sudan. The population under study was breast feeding mothers who attended Omdurman teaching hospital in the period from 

October 2016 to March 2017. Forty-eight breast feeding mothers participated in the study, 24 were breast feeding male infants and 24 were breast feeding female infants. All mothers were in the same age group (25-35 years) and matched in body weight and socioeconomic status.

			Ethical Consideration

			This study was approved by the ethical committee of ministry of health in Sudan. Informed consent was obtained from each mother before participation in the study.

			Laboratory investigations

			Five ml of breast milk was collected from each mother then analyzed in the Biochemistry lab of the Faculty of Medicine, Al-Neelan University for lipid contents, carbohydrates, proteins and calcium. Carbohydrates amino acids and calcium concentration were measured using colorimetric test of absorbance.

			Data analysis

			The data was analyzed using SPSS version 20.0.

			Results

			The mean concentration of lipids in the breast milk of mothers was 405.5 mg/dl and 270.9 mg/dl for male and female breast-feeding infants respectively. The result was statistically significant (P-value < 0.0001). The concentration of amino acids was similar in both groups (p- value =0.1), Table 1. In our study, male infants received significantly higher amount of calcium from breast milk compared to female infants (p-value = 0.02), Table 1. In both groups (male and female feeding breast feeding mothers), the breast milk contained 3+ of carbohydrates. There was no statistically significant difference between the two groups (p-value) (Figure 1).
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			Table 1: Biochemical contents of breast milk of male and female feeding breast feeding mothers.

			
				
					
					
					
					
					
					
				
				
					
							
							Male infants (24)

						
							
							Female infants (24)

						
					

					
							
							Nutrient

						
							
							Mean

						
							
							SD

						
							
							Mean

						
							
							SD

						
							
							P-value

						
					

					
							
							Lipids (mg/dl)

						
							
							405.5

						
							
							92.4

						
							
							270.9

						
							
							92

						
							
							<0.0001*

						
					

					
							
							Amino acids

						
							
							3.1

						
							
							1.3

						
							
							3.5

						
							
							1.5

						
							
							0.1

						
					

					
							
							Calcium

						
							
							3.9

						
							
							1.8

						
							
							2.8

						
							
							1.1

						
							
							0.02*

						
					

				
			

			*Statistically significant (p-value < 0.05)

			Discussion

			Human’s breast milk is very dynamic in terms of contents and its constituents vary according to many factors including time of feeding, maternal nutrition and more interestingly infant’s gender [4]. In this study, we biochemically analyzed the breast milk of 48 breast feeding mothers, half with male and half with female breast feedings infant in order to verify any differences in human breast milk content according to the infant’s gender. We found that the breast milk contains significantly higher contents of lipids and calcium if the gender breast feeding infant was a male.

			This result is consistent with a previous study which also found that lipids contents are higher in breast milk of mothers with male babies especially for complex lipids and polyunsaturated fatty acids [5]. However, many studies have found that lipids are the most variable of all breast milk macronutrients and their content depends on the diet of the mother [6]. Hence, more studies with larger samples are needed to verify that our results are not due to chance. 

			The result of our study is limited by small sample size and laboratory techniques but more importantly due to the lack of control of the age of the infant during the time of sampling and the diet composition of the mother, which is a significant confounding factor. However, our study still gives a clue that breast milk is more dynamic than previously thought and concentration of breast milk contents should not be taken as fixed. The physiology behind gender-based breast milk variations is still poorly understood. Gender based differences in body needs of nutrients is expected to occur only during or just before puberty due to hormonal changes between the sexes [7]. However, few studies also indicated that such differences might start much earlier even during infancy [8]. If variations in breast milk constituents are proved existent and correlated with the gender of the infant, this will lead to developing personalized formula feeding specific to the baby’s gender and age and matches his/her growth needs.
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Figure 1: Concentration of carbohydrates in breast milk of male and female feeding breast feeding mothers.
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