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Abstract 

The objective of the study was to determine the impact of iron supplementation on the absorption 

and the zinc status of pregnant women. It was a one-blinded, placebo-controlled randomized trial 

study that used 17 people and divided them into two groups; one was the iron supplementation 

group and the other group was the placebo. The respondents were given 100mg of iron in the 

form of ferrous gluconate in the period of their pregnancy, until they gave birth. The levels of 

zinc were determined at 16, 24 and 34 weeks of pregnancy by using stable isotope 

measurements. The findings indicated that iron supplementation did not have a significant effect 

on zinc absorption or plasma zinc levels and there were small decreases in plasma zinc levels in 

pregnancy. There were no significant differences in the outcomes of both groups and the zinc 

absorption efficiency increased as the pregnancy progressed. The exchangeable zinc pool (EZP) 

was not affected by the iron supplementation implying that the increased zinc requirements in 

pregnancy were filled by the increased capacity of the body to absorb zinc. On the whole, the 

investigation came to the conclusion that iron supplementation, in the absence of zinc, does not 

suppress zinc metabolism in pregnancy. 

Keywords: Iron supplementation, zinc absorption, pregnancy, exchangeable zinc pool, maternal 

nutrition 

Introduction 

Iron deficiency is a frequent issue in women of reproductive age because of the rise in the iron 

needs during the menstrual cycle and pregnancy. Iron deficiency anemia has been found to be 

very common in the third trimester of pregnancy whereby fetal growth accelerates negatively 

impacting the outcomes of pregnancy such as premature birth and low birth weight [1-3]. 

Although iron supplementation can be used to prevent deficiency, the supplement has been 

demonstrated to have a significant negative effect on zinc absorption in case it is taken together 

with zinc [4, 5]. Infants have been reported to have intrauterine growth retardation [6], birth 

defects [7] and low birth weight due to zinc deficiency, though the extent of the effect of iron 

supplement on zinc metabolism is not clear. The incidence of zinc in the plasma following 25-

mg oral dose of zinc administered to pregnant women in the second trimester was used to 

measure the absorption of zinc. It was noted that absorption of Zinc was less 24 hours after 

taking supplement 100 mg of iron and folate and 24 hours after taking supplement 25 mg of 

folate alone [9]. This indicates that during pregnancy, iron (or folate, or both of them) produces a 

negative impact on zinc metabolism. Two trials that substantiated the same result pointed out 

that high (164395 mg/d) and moderate (60 mg/d) iron supplementation decreased plasma zinc 

concentrations in pregnant women [10, 11]. Nonetheless, other reports did not find any effect on 
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plasma zinc levels when the amount of iron known as ferrous fumarate of 79mg/day was given 

daily to pregnant women [12], or when infants were given 10 mg of iron per day [13]. Zinc 

status, because it is not sensitive to single and sensitive biomarkers, allows determining the 

impact of the iron-zinc interaction involving the measurement of the changes in the size of the 

exchangeable zinc pool (EZP) [14]. 

In order to determine the issues with iron supplementation in pregnancy, a human intervention 

was designed to assess the effectiveness of iron supplements (100 mcg/day) in 16 weeks of 

pregnancy on term to determine the effect of iron supplements on fractional zinc absorption 

(FZA) and zinc status. This was to quantify the systemic effect of the iron supplementation on 

the zinc metabolism in comparison with the luminal interaction between iron and zinc that 

decreases FZA. This was attained by denying of iron supplements in the morning of the day of 

absorption test and evaluation of FZA after a light midday meal. 

Methods 

Subjects 

The research participants were healthy pregnant women (between 18 and 40 years old) and at 

least 14 weeks pregnant recruited in a multi-specialty hospital. Table 1 provides the description 

of the subjects characteristics. All the participants were given a health questionnaire and donated 

a 10-mL blood sample to the research to rule out possible biochemical or hematological 

problems before taking part in the study. The women were not included in the study in case they 

were smokers, had history of miscarriage or assisted conception, with twins or had history of 

hypertension, anemia (hemoglobin ≤10.8 g/dL), diabetes, epilepsy, or any heart, kidney, thyroid, 

or liver diseases. They performed biochemical tests at the hospital that involved a serum ferritin 

level, urea and electrolytes level, cholesterol level, liver level and the blood sugar level. A full 

blood count was done on an MD8 Coulter Counter. All the participants received a description of 

the study at home and informed consent was taken later. Other researchers who followed the 

participants included a consultant obstetrician and a midwife in accordance with the standard 

obstetric services by their respective clinicians. 

Study Design 

It was a randomized, placebo trial (Single-blind and placebo), aimed at testing the impact of iron 

supplementation on pregnant women (100 mg of iron per day in form of ferrous gluconate). The 

placebo pills looked, were of the same colour, size as the iron supplements and the whole pills 

were coded and filled into opaque bottles to ensure that they were blinded. The subjects were 

made to ingest a single pill daily after a meal (so as to prevent the occurrence of gastrointestinal 

discomfort) at the same time daily throughout the 16 weeks period of gestation until delivery. 

Telephone conversation and bi-weekly physical visits were taken to observe adherence to the 

regimen and ensure that the number of tablets taken is as per the last visit. More tablets were 

issued and the number of unused tablets was taken as a measure of adherence. The status of zinc 

was measured at the 16, 24 and 34 weeks of the pregnancy. The respondents went without eating 

and a sample of 20ml of blood was taken through intravenous cannula. The Zn-70 stable isotope 

(as Zn citrate) was given intravenously in a 1.6 mg dosage within 3 minutes. The exchangeable 

zinc pool (EZP) was measured in the urine 3 to 6 days after the infusion by the appearance of the 

zinc isotope in 24-hour samples [15]. Following the infusion, there was a standard breakfast of 

cereal, toast, orange juice and a cup of decaffeinated tea or coffee (whatever the preference). The 
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patients who remained in the unit were offered cookies and half a cup of decaffeinated tea or 

coffee and semi-skimmed milk (with sugar on request). These meals were also calculated in 

terms of their nutritional value as presented in Table 2 [16]. 

Zinc Absorption 

The levels of zinc were measured at 16, 24 and 34 weeks of pregnancy and the participants were 

advised not to use their supplements on the day of test. The enriched stable isotope of Zn-67 (Zn-

67 chloride) at 3 mg was given to every participant by orally taking it in 50 mL of water, but 

around 4 hours after the intravenous infusion of zinc. The content of the oral dose that was 

delivered with a regular lunch consisting of sandwiches, yogurt, fruit and a chocolate bar is given 

in Table 2. The lunch was either 3.16mg of zinc (ham sandwich) or 2.65mg of zinc (cheese 

sandwich). The participants were advised not to eat or drink (except water) 2 hours after the test 

food. A total of 10 days in which the fecal samples were collected was after the dosing and the 

baseline stool samples were collected prior to the trial. Baseline urine sample had to be done 24 

hours prior to every test day and 24 hour urine samples were done on days 3 to 6 after 

consumption of the doses. 

Stable Isotope Preparation 

Zn-67 (91.9 +/- 0.5 atom) isotopically labeled was prepared by dissolving 1.5 mL of 

concentrated hydrochloric acid in elemental Zn-67, letting it stand in sterile water and adjusting 

the pH to 5 with 1 mol NaOH/L. The solution was subsequently diluted to 1mg of Zn/mL. This 

solution was sub-divided into 3-mg orally and placed in sterile plastic vials and stored at -20 o C 

till required. The doses of isotopically enriched zinc citrate to be administered by intravenous 

infusion were also prepared by the pharmacy of the multi-specialty hospital. Zn-70 elemental 

was included in the solution and then hydrochloric acid and trisodium citrate in sterile water 

were added and the pH was adjusted to around 7.25. The solution was then sterilized and kept at 

4 o C until required. 

Sample Analysis 

Glassware, crucibles and equipment that handled the samples were pre-washed with acid. 

Samples of faeces underwent sterilization and freeze-drying followed by grinding into fine 

powder by the use of an autoclave. The samples were analyzed with the help of inductively 

coupled plasma mass spectrometry (ICP-MS), as it was done in the analysis of copper [17, 18]. 

An anion exchange resin (AG1 8 200-mesh chloride) was used to isolate zinc in the supernatant 

and it was eluted with 0.05 mol HCl/L. The zinc was then dried under the heat of a hot plate, 

ashed at 450 o C, centrifuged and dissolved in 6 mol HCl/L. This was done on urine samples that 

were dried and dissolved in HCl and analyzed by atomic absorption spectroscopy to establish 

total urinary zinc. 

Mathematical Analysis 

The fractional zinc absorption (FZA) was determined by expressing mass spectrometric ratios in 

ICP-MS into mole ratios of recovered doses (oral and intravenous): thereby following the 

procedure described by Lowe et al. [19]. It was assumed that zinc in the oral and intravenous 

doses would match in 48 hours and 24-hour pooled urine samples were utilized in computing 

FZA. It was represented by the mean of four replicates and a standard deviation of 1.54%. 
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Exchangeable Zinc Pool 

The size of the exchangeable zinc pool (EZP) was estimated with the help of the method created 

by Miller et al. [15]. The EZP endogenous zinc compensates the loss of zinc in the plasma in a 

period of 2 days. Enrichment of zinc in the urine samples was computed with regard to the ratio 

of zinc that was obtained with the intravenous source and the naturally occurring zinc. This ratio 

has been plotted against time and by removing a straight line between the plotted points, the size 

of the EZP has been extrapolated. 

Statistical Methods 

The R statistical package was used to do the statistical analyses [20]. To compare non-parametric 

data, the two-sample t -test was applied, because the samples were not normally distributed. 

Wilcoxon test was also used where necessary. The relationship between each of the parameters 

of interest and biologically relevant variables was evaluated by Univariate analysis of variance 

(ANOVA). Linear regression equations were computed and Honest Significant Difference 

(HSD) test by Tukey was applied in finding group difference. All the tests were done on a 0.05 

level of significance. 

RESULTS 

TABLE 1 Baseline characteristics and mean dietary zinc and iron intakes of pregnant 

women given either 100 mg Fe/d (as ferrous gluconate) or a placebo from 16 wk gestation 

until term 

Iron-supplemented group (n = 8) Placebo group (n = 9) 

Age (yrs) 29.2 ± 5.1 

Height (cm) 167.1 ± 4.8 

Weight at screening, 14 wk gestation (kg) 70.8 ± 9.5 

Parity 0.6 ± 0.4 

Dietary zinc intake (mg/d) 7.3 ± 2.3 

Dietary iron intake (mg/d) 14.2 ± 4.7 

Table 1 gives the baseline data of the participants and there is no significant difference between 

the two groups in the case of age, height, or weight. The mean age of the iron-supplemented 

group was 29.2+5.1 years old and the placebo group had a mean age of 31.4+4.0 years old. 

Regarding height, iron-supplemented group had the average of 167.1 ± 4.8 cm whereas placebo 

group was 164.2 ± 8.8 cm. The average weight of the iron-supplemented group at 14 weeks of 

gestation was 70.8 ± 9.5 kg against the placebo group of 67.9 ± 8.8 kg. The two also had 

similarities in terms of the number of previous pregnancies or number of parity. Also, the mean 

zinc intake of the iron-supplemented group (7.3 mmol/kg/day) was higher than in the placebo 

group (4.8 mmol/kg/day). Likewise, the iron dietary supplementation was higher in the iron-

supplemented group (14.2 + 4.7mg/day) compared to the placebo group (10.2 + 3.3mg/day). 
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TABLE 2 Composition of meals provided on the day of the zinc absorption test, calculated 

from food-composition tables 

Meal Energy 

(kcal) 

Protein 

(g) 

Zinc 

(mg) 

Fiber 

(g) 

Breakfast: orange juice, corn flakes, semi-skimmed milk, 

2 slices white toast, Flora low-fat spread, jam, tea or 

coffee (optional) 

560 15.2 1.2 1.8 

Midmorning snack: 3 shortie biscuits, tea or coffee 

(optional) 

160 2.1 0.25 0.5 

Lunch: ham and tomato sandwich, low-fat fruit yogurt, 

apple, KitKat chocolate bar 

780 32.5 3.5 4.0 

Lunch: cheese and tomato sandwich, low-fat fruit yogurt, 

apple, KitKat chocolate bar 

850 28.7 2.9 4.2 

Sub Total 850 28.7 2.9 4.2 

Table 2 identifies meal contents which were given to the participants in the zinc absorption test. 

These meals were well planned in order to determine the food effects on zinc absorption. The 

breakfast meal was orange juice, corn flakes, semi-skimmed milk, white toast with Flora low-fat 

spread and jam and tea or coffee. The meal contained 560 kcal of energy, 15.2 g of protein, 

1.2mg of zinc and 1.8g of fiber. The snack of three shortie biscuits, with tea or coffee, has given 

160 kcal, 2.1 g of protein, 0.25 mg of zinc and 0.5 g of fiber. Lunch consisted of using either a 

ham and tomato or cheese and tomato sandwich, low-fat fruit yogurt, an apple and KitKat 

chocolate bar and the total energy intake was 780850 kcal. The sandwiches were different 

though each meal contained high protein and zinc to cater to the metabolic energy requirement of 

the pregnant women. Daily zinc intake of the meals was between 2.9 and 3.5 mg, which was 

dependent on the meal of lunch. 

DISCUSSION  

It is established that the plasma levels of zinc have a tendency towards decrease at the time of 

pregnancy and most often normalize at approximately 22 weeks of pregnancy [21, 24]. This 

reduction is mainly caused by the expansion of plasma but hormonal variation and changes in 

albumin-zinc binding can also play a role. The possible positive changes in plasma zinc are 

likely to manifest during the weeks 16-24 most evidently. Our study had a slight but non-

significant reduction in plasma zinc levels in both groups between week 24 and week 16. 

Nevertheless, there was a slight rise in the level of zinc at week 34. The effect of iron 

supplementation on plasma zinc level was not significant. 

The literature on the impact of pregnancy on zinc uptake has inconclusive results. Fung et al. 

[25] found no evidence of zinc absorption increase in the pregnant women with Swanson and 

King [26] indicating that it may be possible that the zinc retention of the pregnant women was 

better than that of the non-pregnancy women. Nonetheless, a follow-up study showed that there 

was no difference in fractional zinc absorption (FZA) between the two groups [27]. Conversely, 

our experiment demonstrated that there was a distinct and considerable rise in absorption of zinc 
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with progression in pregnancy which was not influenced by iron supplementation. In our study, 

the zinc absorption during late pregnancy was observed to be 31% that is comparable to the 

mean absorption of 19.4% [25] and 42.8% [28] in other studies. These differences could be 

explained by differences in type of food eaten, the time of eating the food and the adjustment of 

the body to different levels of zinc in the food. Interestingly, the earlier studies indicate that there 

is an inverse relationship between habitual zinc and absorption: peak zinc intake is increase in 

peak zinc absorption and on the other hand, a peak of zinc intake may still result in peak 

absorption [28, 25]. The pregnancy level did not seem to influence the endogenous remittance of 

zinc and no notable variation was observed among iron-added group and the placebo group in 

the same aspect. This implies that the high zinc demands during pregnancy are satisfied by 

increased zinc absorption which is reflected in increased zinc excretion in the urine and zinc 

uptake. 

It is especially helpful that both groups exhibited the rise in zinc absorption because it implies 

that the respondents did not lose the level of zinc in plasma despite being placed on a low-

bioavailability diet containing zinc. On the contrary, zinc is relatively high in bioavailability in a 

typical Western diet. Bioavailability of food is important in zinc homeostasis. To illustrate, 

Jackson et al. [29] demonstrated that lactating women in the Amazon who took on low-zinc diets 

were able to acquire sufficient zinc balance through modulation of their absorption efficiency 

and endogenous losses. This implies that endogenous losses could be increased when the 

bioavailability of zinc is low and hence results in low absorption capacity. 

The non-significant difference in zinc absorption between the iron-supplemented and the placebo 

groups in our study is contrary to this finding by O’Brien et al. [4] who found that zinc 

absorption was much lower in iron-supplemented group (60 mg of iron as ferrous sulfate) than in 

the iron-unsupplemented group (20.5% vs. 47.0%). The implication of this difference may be 

attributed to variation in experimental design. In the research paper by O’Brien et al. the iron 

supplements and the zinc stable isotopes were given in combination and thereby it could have 

resulted in the direct interactions between iron and zinc in the gastrointestinal tract. The 

objective of our study was to determine the effects of iron supplementation on zinc absorption by 

minimizing the interaction between iron and zinc supplements through the administration of iron 

supplements and zinc isotopes at different times. The iron supplements are usually administered 

with meals so as to mitigate the gastrointestinal side effects, which might facilitate adaptive 

effects on the mealtime zinc absorption. The possible adverse influence of iron on zinc 

absorption that has been reported before [9] should be investigated more by utilizing the modern 

methods of measuring zinc absorption and zinc status, including the exchangeable zinc pool 

(EZP). 

There is also the possibility of an eventual possibility that the iron and zinc may compete 

systemically with each other once they have been absorbed and the competition may not only be 

confined to cells of the intestinal mucosa [30]. Given that zinc turnover in the whole body [31] 

may be decreased in response to an increase in homeostasis and conservation of zinc. 

Fischer-Walker et al. [32] also used a number of studies to investigate the interaction between 

iron and zinc in supplementation, however, most of these studies used plasma zinc as an 

indicator of zinc status, which is not the best indicator. A more credible approach to zinc status 

assessment is EZP, but we know only one other study that employed the approach on pregnant 

women. The average EZP of Brazilian women taking marginal quantities of zinc was 50 mg [28] 

Cuest.fisioter.2025.54(5):1511-1519 1516 



Dr. Abiramasundari 1* Dr. 

Logavengatesh 2 

 

IMPACT OF IRON SUPPLEMENTATION ON ZINC 

ABSORPTION AND ZINC STATUS DURING 

PREGNANCY: A RANDOMIZED CONTROLLED 

TRIAL 

 

  

in that study, that is three times less than in our study (145-154 mg), corresponding to zinc-

adequate males (165 mg) [33]. The reason why this difference exists in findings could be 

attributed to the methodology because the Brazilian study used a 24-hour sample to estimate the 

EZP, unlike our study that used a six-day sample. Nonetheless, these two studies demonstrated 

that there were no significant changes in EZP in case of pregnancy and iron supplementation did 

not affect EZP. In our case, we have found that iron supplementation of 100 mg of iron in 

pregnant women on a Western diet who took the supplement in the form of ferrous gluconate 

combined with food intake did not have any adverse effect on the zinc metabolism. The zinc 

status of the participants during the study was probably supported by the increased absorption of 

zinc in the meals, as opposed to increased absorption of iron during the same time. 

CONCLUSION 

The research offers useful information on the impact of iron supplementation on zinc metabolism 

in pregnancy. The findings indicate that even though the plasma zinc levels slightly declined 

during pregnancy, iron supplement did not have a significant effect on the resulting findings. The 

rate of zinc absorption capacity increased as the pregnancy progressed and there was no 

significant difference in the rate between the control and iron-supplemented groups. It is 

important to note that the exchangeable zinc pool (EZP) was not affected by iron 

supplementation and hence the increased zinc demands with pregnancy were not as a result of 

variations in zinc status but an increase in the ability to absorb zinc. These results are in contrast 

to certain past studies, whose findings related iron supplementation to lesser absorption of zinc. 

In this study, however, the effect was reduced by giving the two at different times so that the 

interaction between the two can be reduced as well and the effects of the two can be clearly 

understood. On the whole, this study adds to the idea that iron supplementation, in the absence of 

zinc, does not have any negative effects on the zinc metabolism of pregnant women. It helps in 

understanding of the physiological processes which guarantee the maintenance of the zinc status 

in the period of pregnancy, although nutritional requirements are increasing. 

REFERENCES 

1. Scholl TO, Reilly T. Anemia, iron and pregnancy outcome. J Nutr 2000; 130:443S–7S. 

2. Zhou J, Blot I, Hill C, Zittoun R, Papiernik E, Tchernia G. Iron supplements versus 

placebo during pregnancy: its effect on iron and folate status on mothers and newborns. 

Ann Nutr Metab 1983;27:320 –7. 

3. Garn SM, Ridella SA, Petzold AS, Falkner F. Maternal hematologic levels and pregnancy 

outcomes. Semin Perinatol 1981;5:516 –23. 

4. O’Brien KO, Zavaleta N, Caulfield LE,Wen J, Abrams SA. Prenatal iron supplements 

impair zinc absorption in pregnant Peruvian women. J Nutr 2000;130:2251–5. 

5. Chung CS, Nagey DA, Veillon C, Patterson KY, Jackson RT, MoserVeillon PB. A single 

60-mg iron dose decreases zinc absorption in lactating women. J Nutr 2002;132:1903–5. 

6. Simmer K, Thompson RPH. Maternal zinc and intrauterine growth retardation. Clin Sci 

1985;68:395–9. 

7. Hambidge KM, Nelder KH, Walravens PA. Zinc acrodermatitis enteropathica and 

congential malformations. Lancet 1975;1:577– 8. 

8. Neggers YH, Cutter GR, Acton RT. A positive association between maternal serum zinc 

concentration and birthweight. Am J Clin Nutr 1990;51:678 – 84. 

Cuest.fisioter.2025.54(5):1511-1519 1517 



Dr. Abiramasundari 1* Dr. 

Logavengatesh 2 

 

IMPACT OF IRON SUPPLEMENTATION ON ZINC 

ABSORPTION AND ZINC STATUS DURING 

PREGNANCY: A RANDOMIZED CONTROLLED 

TRIAL 

 

  

9. Simmer K, Iles CA, James C, Thompson RPH. Are iron-folate supplements harmful? Am 

J Clin Nutr 1987;45:122–5. 

10. Hambidge KM, Krebs NF, Sibley L, English J. Acute effects of iron therapy on zinc 

status during pregnancy. Obstet Gynecol 1987;70:593– 6. 

11. O’Brien KO, Zavaleta N, Caulfield LE, Yang D-X, Abrams SA. Influence of prenatal 

iron and zinc supplements on supplemental iron absorption, red blood cell iron 

incorporation and iron status in pregnant Peruvian women. Am J Clin Nutr 1999;69:509 –

15. 

12. Sheldon WL, Aspillaga MO, Smith PA, Lind T. The effects of oral iron supplementation 

on zinc and magnesium levels during pregnancy. Brit J Obstet Gynecol 1985;92:892– 8. 

13. Dijkhuizen MA, Wieringa FT, West CE, Martuti S, Muhilal. Effects of iron and zinc 

supplementation in Indonesian infants on micronutrient status and growth. J Nutr 

2001;131:2860 –5. 

14. Krebs NF, Hambidge KM, Westcott JE, et al. Exchangeable zinc pool size in infants is 

related to key variables of zinc homeostasis. J Nutr 2003;133(suppl):1498S–501S. 

15. Miller LV, Hambidge KM, Naake VL, Hong Z, Westcott JL, Fennessey PV. Size of the 

zinc pools that exchange rapidly with plasma zinc in humans: alternative techniques for 

measuring and relation to dietary zinc intake. J Nutr 1994;124:268 –76. 

16. Holland B, Welch AA, Unwin ID, Buss DH, Paul AA, Southgate DAT, eds. McCance 

and Widdowsons’ the composition of foods. 5th edition. Cambridge, United Kingdom: 

The Royal Society of Chemistry and Agriculture, Fishery and Foods, 1991. 

17. Harvey LJ, Dainty JR, HollandsWJ, et al. Use of mathematical modeling to study copper 

metabolism in humans. Am J Clin Nutr 2005;81:807–13. 

18. Rosman K, Taylor P. Isotopic compositions of the elements 1997. Pure Appl Chem. 

1998;70:217–35. 

19. Lowe NM, Shames DM, Woodhouse LR, et al. A compartmental model of zinc 

metabolism in healthy women using oral and intravenous stable isotope tracers. Am J 

Clin Nutr 1997;65:1810 –9. 

20. R Development Core Team. R: a language and environment for statistical computing, 

2003. Internet: http://www.R-project.org (accessed 24 August 2006). 

21. Tamura T, Goldenberg RL, Johnston KE, Dubard M. Maternal plasma zinc 

concentrations and pregnancy outcome. Am J Clin Nutr 2000;71: 109 –13. 

22. Tuttle S, Aggett PJ, Campbell D, MacGillivray I. Zinc and copper nutrition in human 

pregnancy: a longitudinal study in normal primigravidae and in primigravidae at risk of 

delivering a growth retarded baby. Am J Clin Nutr 1985;42:1032– 41. 

23. Swanson CA, King JC. Reduced serum zinc concentration during pregnancy. Obstet 

Gynecol 1983;62:313– 8. 

24. C  ̧ avdar AO, Söylemez F, Cengiz B, Aydemir F. Zinc status (plasma and hair zinc 

concentrations) during pregnancy: a longitudinal study. J Trace Elem Exp Med 

2003;16:175–9. 

25. Fung EB, Ritchie LD, Woodhouse LR, Roehl R, King JC. Zinc absorption in women 

during pregnancy and lactation: a longitudinal study. Am J Clin Nutr 1997;66:80 – 8. 

26. Swanson CA, King JC. Zinc utilization in pregnant and nonpregnant women fed 

controlled diets providing the zinc RDA. J Nutr 1982;112: 697–707. 

27. Swanson CA, Turnlund JR, King JC. Effect of dietary zinc sources and pregnancy on 

zinc utilization in adult women fed controlled diets. J Nutr 1983;113:2557– 67. 

Cuest.fisioter.2025.54(5):1511-1519 1518 



Dr. Abiramasundari 1* Dr. 

Logavengatesh 2 

 

IMPACT OF IRON SUPPLEMENTATION ON ZINC 

ABSORPTION AND ZINC STATUS DURING 

PREGNANCY: A RANDOMIZED CONTROLLED 

TRIAL 

 

  

28. Donangelo CM, Vargas Zapata CL, Woodhouse LR, Shames DM, Mukherjea R, King 

JC. Zinc absorption and kinetics during pregnancy and lactation in Brazilian women. Am 

J Clin Nutr 2005;82:118 –24. 

29. Jackson MJ, Giugliano R, Giugliano LG, Oliveira EF, Shrimpton R, Swainbank IG. 

Stable isotope metabolic studies of zinc nutrition in slum-dwelling lactating women in the 

Amazon valley. Br J Nutr 1988; 59:193–203. 

30. Kordas K, Stoltzfus RJ. New evidence of iron and zinc interplay at the enterocyte and 

neural tissues. J Nutr 2004;134:1295– 8. 

31. Lonnerdal B, Keen CL, Hendrickx AG, Golub MS, Gershwin ME. Influence of dietary 

zinc and iron on zinc retention in pregnant rhesus monkeys and their infants. Obstet 

Gynecol 1990;75:369 –74. 

32. Fischer Walker C, Kordas K, Stoltzfus RJ, Black RE. Interactive effects of iron and zinc 

on biochemical and functional outcomes in supplementation trials. Am J Clin Nutr 

2005;82:5–12. 

33. Lowe NM, Woodhouse LR, Sutherland B, et al. Kinetic parameters and plasma zinc 

concentration correlate well with net loss and gain of zinc from men. J Nutr 

2004;134:2178 – 81. 

Cuest.fisioter.2025.54(5):1511-1519 1519 




