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Background: Due to considerable lack of knowledge among working class women and
housewives (with no/low literacy level) about the prime sources of dietary iron and the use for
their own health during child bearing age is a dilemma that affects the entire family system
resulting in decreased haemoglobin level and consequent anaemia during and after pregnancy and
its effect on quality of breast milk due to which the child suffers. Objective: To assess the
lactoferrin levels in breast milk with haemoglobin percentage among lactating women of low and
high socio-economic status and to compare both the groups for the same. Methodology: A total of
60 lactating mothers were involved in this study. Among them 30 belonged to the population of
high socioeconomic status (H group) and 30 belongs to the population of low socioeconomic
status (L group). The demographic data was compiled on a questionnaire proforma. 2 ml of blood
was collected in EDTA bottles in each case and sent to clinical laboratory for the estimation of
haemoglobin%. 5-10 ml of breast milk was collected with breast pump into sterile bottle. The
assistance of nurses on duty was employed to aseptically collect the samples. The mother’s
consent was also obtained before collection. The samples were transported on dry ice to the
clinical laboratory for estimation of the lactoferrin levels using ELISA Method. Results: The
mean haemoglobin saturation in whole blood was calculated, in L group was 52.9% as compared
to 63.6% in H group. These findings were found statistically significant (p<0.05) in each group
and also when comparing both groups. The mean lactoferrin level in L group was 2.472 mg/ml as
compared to 3.56 mg/ml in H group. These findings were found statistically significant (p<0.05)
in each group and also when comparing both groups. The results of lactoferrin level were also
found significant in all age groups. Conclusion: The current study highlights the importance of
health of lactating women in order to improve the quality of milk for their babies. The data
extracted shows significant difference in the lactoferrin levels of milk between low and high
socioeconomic population which significantly correlates with percentage of haemoglobin, and also
in different age groups of both classes indicated by the level of the lactoferrin in their milk.
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INTRODUCTION

To feed the child with the mother’s milk is known as the
breastfeeding. The breast milk is divided into two parts,
the first part is the colostrum which is from the 37
weeks of the intrauterine life up to seven days after the
postpartum, this is yellowish in colour and sticky in
nature. Whereas mature milk starts from 10 days after
delivery and it is white in colour."? For the child’s
health the colostrum plays the vital role as it has 10%
more protein than the mature milk which has only 1%
protein. The other components which are important to
enhance the immune defense of the baby, are
immunoglobulin IgA, less amount of fat, vitamin A,
lactoferrin, zinc and white blood cells.?

Lactoferrin is an iron-binding multi-functional
protein.* In human milk lactoferrin is the main iron
binding protein.’ In 1993, the lactoferrin was isolated
from specific granules of neutrophils exocrine glands
and it was also observed that blood plasma lactoferrin

level is maintained by degranulation of neutrophils.®
The anti-inflammatory property protects pathogenic
micro-organisms.

Lactoferrin can affect metabolism and
distribution of various substances by binding at a low
affinity with heparin, DNA, lipopolysacharides,
glycosaminoglycans, or other metal ions like Al™",
Mn", Co™, Cu™, Zn™, oxalates, carboxylates, etc.®

The myeloid series and secretory epithelial
cells are the predominant cell types in lactoferrin
synthesis.” Increased concentrations of lactoferrin are
present in milk and colostrum'®, and many other
secretions like tears, saliva, urine and gastric fluid' ™2,

In plasma or serum and whole blood the
lactoferrin  concentrations are low.” There was
remarkable difference in the results of these authors
varying from 0.02 pg/ml to 1.52 pg/ml in blood, these
differences may be because of using different analytical
methods, variations in iron saturation of lactoferrin,

30 http://www.pps.org.pk/PJP/13-4/Tabinda.pdf



Pak J Physiol 2017;13(4)

spontaneous polymerization, the type of anticoagulant,
and by the interval between sample collection and
analysis or by storage.!'" The plasma lactoferrin
concentrations may or may not be directly proportional
with the neutrophil count', and is mainly dependent of
degranulation of neutrophils may be due to the
contribution of other organs, like endometrium and bone
marrow"” and placenta'®. Pregnancy and menstrual cycle
alters the lactoferrin concentration in plasma'', and
excessive iron intake, tumour growth, during infection
and inflammation, the level of lactoferrin increases®.

The objective of this study was to assess the
correlation of lactoferrin levels in breast milk with
haemoglobin percentage among lactating women of low
and high socioeconomic status.

METHODOLOGY

This prospective experimental study was conducted for
6 months at Isra University Hospital Hyderabad. A total
of 60 cases were selected randomly including with half
from population of high socioeconomic status (H) and
other half from population of low socioeconomic status
(L). The inclusion criteria were healthy lactating women
of low and high socioeconomic status, irrespective of
sex and health of their babies. The exclusion criteria
were the mothers having any co-morbidity, as the study
was conducted on healthy mother, so any associated
acute or chronic illness were excluded. The samples
contaminated with blood or pus were also excluded
from the study.

The study was carried out after the permission
of Ethical Committee. The demographic data was
collected on a questionnaire proforma. About 5-10 ml
of breast milk was aseptically collected into sterile
bottles with the help of nurse on duty, after taking
written informed consent of the subjects. The samples
were transported on ice to the clinical laboratory for
estimation of the Ilactoferrin levels using ELISA
Method.

Data analysis was conducted using SPSS-16.
Mean and standard deviation were calculated for
quantitative variables and lactoferrin levels. Effect
modifier like weight and age were controlled by
stratification.

RESULTS

The majority of cases were in their twenties in both
groups but the mean age in L group was found low in
comparison to H group (Table-1).

The haemoglobin and lactoferrin levels were
low in L group. The mean lactoferrin level in whole L
group was 2.473 mg/ml, while 3.560 mg/ml in H group.
The lowest levels of lactoferrin were found in <20 years
of age in both groups, which were 1.81 mg/ml and 3.10
mg/ml in L and H groups respectively which were
statistically significant (Tables 2-5).

Table-1: Distribution of age groups in both groups

Age Low Socio-economic High Socio-Economic
(years) Status Group (n=30) Status Group (n=30)
<20 8 2
21-30 16 17
31-40 4 9
>41 2 2
Total 30 30

Table-2: Mean Lactoferrin and Haemoglobin levels

in both groups
Parameter L Group (n=30) | H Group (n=30) P
Lactoferrin (mg/ml) 2.473+0.54 3.5640.49 0.000
Haemoglobin (G/dl)) 8.460+1.06 10.17+1.52 0.000
Table-3: Lactoferrin level in individual groups
Group (n) Mean+SD SEM
<20 years (low) 8 1.81+0.27 0.09717
<20 years (high) 2 3.10+0.70 0.50000
20-30 years (low) 16 2.76+0.53 0.13444
20-30 years (high) 17 3.51+0.55 0.13537
31-40 years (low) 4 2.75+0.75 0.37749
3140 years (high) 9 3.76+0.25 0.08333
>40 years (low) 2 41.50+0.70 0.50000
>40 years (high) 2 3.45+0.21 0.15000
Table-4: Lactoferrin level in individual groups
95% CI
Parameter t-test | df p Lower | Upper
Low (complete group) |20.68| 29 |0.000%| 2.18 2.66
High (complete group) [39.43| 29 [0.000*| 3.32 3.69
<20 years (low) 18.13| 7 [0.000*%| 1.53 1.99
<20 years (high) 610 1 ]0.103 | -3.30 | 9.40
20-30 years (low) 20.17[ 15 [0.000*%| 2.42 2.99
20-30 years (high) 25.61| 16 [0.000%| 3.18 3.75
31-40 years (low) 7.15 | 3 ]0.006*| 1.49 3.90
3140 years (high) 44.60( 8 [0.000%] 3.52 3.90
>40 years (low) 82.90| 1 [0.008*| 35.09 | 47.80
>40 years (high) 22.67] 1 [0.028*]| 1.49 5.30

*Significant

Table-5: Haemoglobin level in individual groups

95% CI
Parameter t-test | df P Lower | Upper

Low (complete group) |43.45| 29 |0.000*| 8.01 8.80

High (complete group) [36.61| 29 |0.000* | 9.55 10.68

<20 years (low) 34.14| 7 [0.000*%| 7.15 8.21
<20 years (high) 17.30] 1 [0.037*| 2.29 | 15.00
20-30 years (low) 32.37| 15 [0.000*%| 8.05 9.18
20-30 years (high) 24.93| 16 [0.000%| 9.24 | 10.96
31-40 years (low) 20.42| 3 [0.000*%| 7.91 10.83
31-40 years (high) 24.96| 8 [0.000*%| 9.59 | 11.54
>40 years (low) 14.00] 1 [0.045*] 0.71 14.68
>40 years (high) 9751 1 [0.065 | -2.95 | 22.45
DISCUSSION

The mother’s milk is also known as the ‘living
nutritional fluid”."” It is not only valuable for the baby’s
health but also has many benefits for the mother’s
health. Breast milk is important for the spacing between
the children as it suppresses the ovulation. It decreases
the bleeding after the delivery. It helps the mother to
return back to the weight before the pregnancy. Breast
feeding helps in the uterine involution. It helps in the
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maintenance of the physical and mental health of the
mother and helps in developing the bonding between the
mother and the child. Breast feeding helps in reducing
the risk of the carcinomas of the breast itself and the
carcinoma of the ovary. It protects the bones also by the
osteoporosis.'* !

The mother’s milk is very good for the baby as
well as the mother’s health, but there are some
drawbacks of breastfeeding also. They are the
discomfort on feeding in public places, pain and
tenderness in the breast, the problems related with
positioning of feeding, time factor as it takes long
duration to feed a baby with the breast as compared to
the bottle feed, and the mother becomes tired. 2>

But after all above mentioned factors, the most
important thing is the quality of milk, which is
determined by its constituents and mainly the
‘lactoferrin’, and its correlation with haemoglobin.

Comparing age, the mean age was found high
in H group. The mean hemoglobin percentage in L
group was 52.9% as compared to 63.6% in H group.
These findings were found statistically significant
(p<0.05) in each group and also when comparing both
groups. The results were also found significant in all age
groups individually, but in comparing L and H groups
however the levels of hemoglobin are low in L group
but the results were statistically insignificant in <20 and
31-40 years age group.

The mean lactoferrin level in L group was
2.472 mg/ml as compared to 3.56 mg/ml in H group.
These findings were found statistically significant
(p<0.05) in each group and also when comparing both
groups. The results of lactoferrin level were also found
significant in all age groups individually except <20
years in H group. In comparing all age groups, the
lactoferrin level was found statistically significant,
indicating that socioeconomic status of mother play an
important role in maintaining quality of milk, as in L
group beside early marriages there is lake of education
with poverty which results in under- nourished mothers
having multiple pregnancies without proper interval. In
a study by, Fransson er al*, lactoferrin levels were
found to be high in severely anemic women; however,
the number of subjects was very low. Donangelo et al”
m 1991 concluded that, Brazilian women of low
socioeconomic status has low levels of lactoferrin as
compared to high socioeconomic group but these results
were not significant. Shashiraj et a/*’ in New Delhi India
observed low levels of lactoferrin in anemic population
of both groups, but the results were not statistically
significant. Houghton et al*® studied lactoferrin levels in
Australia and found lower levels in milk from women
with poor nutritional caused by anemic status than in
milk from well-nourished women. Shashiraj et al”’ in
2006 observed in a study in India, significant result in

the concentration of lactoferrin in socioeconomic
groups.

CONCLUSION

The current study highlights the importance of health of
lactating women in order to improve the quality of milk
for their babies. The data shows significant difference in
the quality of milk between low and high
socioeconomic population which significantly correlates
with percentage of haemoglobin, and also in different
age groups of both classes indicated by the level of
lactoferrin in their milk.

REFERENCES

1. WHO. Complementary feeding of young children in developing
countries: A review of current scientific knowledge. WHO/NUT
98:1 World Health Organization, Geneva 1998. Available from:
http://www.who.int/nutrition/
publications/infantfeeding/WHO_NUT 98.1/en/

2. Chan GM, Lee ML, Rechtman DJ. Effects of a human milk-
derived human milk fortifier on the antibacterial actions of
human milk. Breastfeed Med 2007;2(4):205-8.

3. Breakey AA, Hinde K, Valeggia CR, Sinofsky A, Ellison PT.
Illness in breastfeeding infants relates to concentration of
lactoferrin and secretory Immunoglobulin A in mother’s milk.
Evol Med Public Health 2015;2015(1):21-31.

4. Jiang R, Suzuki YA, Du X, Lonnerdal B. Lactoferrin and the
lactoferrin-sophorolipids-assembly can be internalized by dermal
fibroblasts and regulate gene expression. Biochem Cell Biol
2017;95(1):110-8.

5. Groves ML. The isolation of a red protein from milk. J Am
Chem Soc 1960;82:3345-50.

6.  Amulic B, Cazalet C, Hayes GL, Metzler KD, Zychlinsky A.
Neutrophil function: from mechanisms to disease. Annu Rev
Immunol 2012;30(1):459-89.

7. Pandita A, Sharma D, Kumar C. Lactoferrin and its role in
neonatology: A review article. J Pediatr Neonatal Care
2015;2(2):00062. DOI: 10.15406/jpnc.2015.02.00062.

8. Baker EN. Structure and reactivity of transferrins. Adv Inorg
Chem 1994;41:389-463.

9. Baynes RD, Bezwoda WR. Lactoferrin and the inflammatory
response. Adv Exp Med Biol 1994;357:133-41.

10. Hsu YC, Chen CH, Lin MC, Tsai CR, Liang JT, Wang TM.
Changes in preterm breast milk nutrient content in the first
month. Pediatr Neonatol 2014;55(6):449-54.

11. Levay PF, Viljoen M. Lactoferrin: a general review.
Haematologica 1995;80:252—67.

12. Marray D. Lactoferrin in breast milk. What is it, why is it
important, and what does it do? Available from:
www.verywell.conv/lactoferrin-in-breast-milk-431994

13.  Scott PH. Enzyme immunoassay of lactoferrin in newborn term
infants: reference values and influence of diet. Ann Clin Biochem
1989;26(Pt 5):407—11.

14.  Ahmed MU, Throp SR, Bynes JW. Identification of N epsilon-
carboxymethyllysine as a degradation product of fructoselysine
in glycated protein. J Biol Chem 1986;261:4889-94.

15. Masson PL, Heremans JF, Ferin J. Presence of an iron-binding
protein (lactoferrin) in the genital tract of the human female. L. Its
imunnohistochemical localization in the endometrium. Fertil
Steril 1968;19:679-89.

16. Niemela A, Kulomaa M, Vija P, Tuohimaa P, Saarikoski S.
Lactoferrin in human amniotic fluid. Hum Reprod 1989;4:99-101.

17. Aarts C, Kylberg E, Homell A, Hofvander Y, Gebre-Medhin M.
How exclusive is exclusive breastfeeding? A comparison of data
since birth with current status data. Int J Epidemiol
2000;29:1041-6.

32 http://www.pps.org.pk/PJP/13-4/Tabinda.pdf



Pak J Physiol 2017;13(4)

18.

19.

20.

21.

22.

23.

24.

Bick DE, MacArthur C, Lancashire R. What influences the
uptake and early cessation of breastfeeding? Midwifery
1998;14:242-7.

Dennis C. Breastfeeding initiation and duration: A 1990-2000
literature review. J Obstet Gynaecol Neonatal Nurs
2002;31(1):12-32.

Blincoe AJ. The health benefits of breastfeeding for mothers. Br J
Midwifery 2005;13(6):398-401.

Hoddinott P, Tappin D, Wright C. Breast feeding. BMJ
2008;336:881-7.

Peters E, Wehkamp KH, Felberbaum RE, Kriiger D,Linder R.
Breastfeeding duration is determined by only a few factors.
Eur J Public Health 2006;16(2):162-7.

Kelleher CM. The physical challenges of early breastfeeding.
Social Sci Med 2006;63:2727-38.

Fransson GB, Agarwal KN, Gebre-Medhin M, Hambreus L.

25.

26.

27.

28.

Increased breastmilk iron in severe matemal anemia:
physiological ‘trapping’ or leakage? Acta Paediatr Scand
1985;74:290-1.

Donangelo CM, Trugo NM, Mesquita VL, Rosa G, Da-Silva VL.
Lactoferrin levels and unsaturated iron-binding capacity in
colostrum of Brazilian women of two socioeconomic levels. Braz
J Med Biol Res 1991;24(9):889-93.

Raj S, Faridi MMA, Rusia U, Singh O. A prospective study of
iron status in exclusively breastfed term infants up to 6 months of
age. Int Breastfeed J 2008;3(1):3. doi: 10.1186/1746-4358-3-3.
Shashiraj, Faridi MMA, Singh O, Rusia U. Mother’s iron status,
breastmilk iron and lactoferrin —are they related? Eur J Clin
Nutrit 2006;60:903-8.

Houghton MR, Gracey M, Burke V, Bottrell C, Spargo RM.
Breastmilk lactoferrin levels in relation to maternal nutritional
status. J Pediatr Gastroenterol Nutr 1985;4(2):230-3.

Address for Correspondence:
Dr. Tabinda Taqi, Assistant Professor, Physiology Department, Peoples University of Medical & Health Sciences,
Nawabshah, Pakistan. Cell: +92-333-1028270
Email: tabindaqaiserpk@gmail.com

Received: 25 Aug 2017

Reviewed: 21 Nov 2017

Accepted: 12 Dec 2017

http://www.pps.org.pk/PJP/13-4/Tabinda.pdf 33



