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E�ects of Iron and Amloki (Emblica O�cinalis) on Serum Zinc Level in Anaemia with Pregnancy
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Abstract

Pregnancy is associated with several trace elements de!ciency in 

developing countries. Supplementation of iron in iron 

de!ciency anaemia (IDA) has several side e"ects including 

alterations of serum zinc level. Traditionally, amloki is used as 

a well known supplement in pregnancy, which is rich in trace 

elements.To determine the e"ects of iron and amloki on serum 

zinc level in IDA with pregnancy. #e study was a non blind, 

non random sampling interventional type of clinical trial. #is 

study was performed in the Department of Physiology, Dhaka 

Medical College, Dhaka on 43 pregnant women between 13th 

to 20th weeks of gestation with IDA from July 2016 to June 

2017.  #ey were recruited from Outpatient Department of 

Obstetrics and Gynaecology of Dhaka Medical College 

Hospital. Anaemic pregnant women supplemented with oral 

iron and amloki were considered as study group (A) and control 

group (B) were with only iron supplementation for 45 days. 

Serum zinc level was estimated in the laboratory of the 

Department of Soil, Water and Environment, University of 

Dhaka, Bangladesh.  For statistical analysis, Paired Student’s‘t’ 

test and Unpaired Student’s‘t’ test were considered using SPSS 

22.0 version. Signi!cant decrease (p<0.001) of serum zinc 

level was observed after intervention of iron in both groups. In 

this study, there was no signi!cant di"erence in serum zinc level 

in between study and control group. It can be concluded that 

oral iron supplementation causes decrease in serum zinc level in 

IDA with pregnancy. Amloki shows no signi!cant role in 

preventing decrease of serum zinc level in this study.  Emblica 

o$cinalis (amloki) is traditionally used to treat iron de!ciency 

anaemia. It can increase haemoglobin concentration and 

decrease side e"ects of iron supplementation. 

Keywords: Iron de!ciency anaemia, pregnancy, amloki,  
zinc.

INTRODUCTION

Qualitative or quantitative de!ciency of haemoglobin or 

red blood cells in circulation is called anaemia which leads 

to decreased oxygen carrying ability of blood to organ and 

tissues.1 Iron de!ciency anaemia (IDA) is the most 

common type and considered for one-half of anaemia 

cases. Low iron stores in the body causes decreased red 

blood cell production. 2,3

In organisms after iron, zinc is the second most important 

transitional metal. Zinc is the only metal presents in all 

enzyme classes and required for catalytic activity of many 

enzymes. For normal growth and development of 

pregnancy, childhood and adolescence zinc is essential. 

Even at low concentration it is an e"ective antimicrobial 

agent.  For proper sense of taste and smell zinc is required. 

Dietary zinc is absorbed from the duodenum to blood 

through DMT1. In blood, zinc is transported by albumin 

(60%) and transferrin (10 %). Zinc is excreted through  
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Pregnancy with IDA is usually associated with decreased 

serum zinc level. Serum zinc reduces due to increased 

demand and haemodilution in pregnancy, and also for 

formation of zinc-protoporphyrin due to de!ciency of 

iron.6,7 #ere are some interactions between iron and zinc 

during absorption and transport in the blood. #e divalent 

metal transporter1 (DMT1) is the common transporter for 

both ferrous iron and zinc in the proximal small intestine 

from lumen to the enterocyte.8 So, dietary intake of iron 

can in$uence the absorption of zinc. Di"erent iron 

preparations are used to treat IDA in pregnancy which can 

lead to zinc de!ciency.9

Indian mythology believes amloki as the !rst tree to be 

created in the universe. It is a medium sized tree.  Leaves 

are small, oblong, narrow and pinnately arranged.  Fruits 

are  globose ½ - 1 inch in diameter with central depression, 

$eshy and 6-lobed, with 6 small seeds. #e tree is 30-40 ft 

in height and circumference of stem usually extends up to 

3-6 ft and rarely up to 9 ft. Stem is usually curved, 

branches are strong and extended. Bark is thin and 

brownish in colour. Leaves resemble to tamarind leaves. 

Raw fruits are green in colour and become greenish yellow 

on ripening. Tree is known as Phyllanthus emblica, Emblica 

o'cinalis (latin name) from the Family: Euphor- 

biaceae.10,11,12

In India, so many researches have done on Emblica 

o'cinalis as an important ingredient of di"erent ayurvedic 

preparation to cure IDA in pregnancy. Most of these 

researches have proved that Amloki has the e'cacy to 

increase haemoglobin level and improves iron status during 

pregnancy.13,14,

Amloki is renowned for its nutritional elements, which is 

rich in polyphenols, minerals (0.7%) , considered as one of 

the richest source of vitamin C.11,12 Many researchers have 

found presence of signi!cant amount of zinc and other 

trace elements in amloki.15,16  So, #e study was 

undertaken to observe the e"ect of iron and amloki 

supplementation on serum zinc level in iron de!cient 

pregnant women.

MATERIAL AND METHODS

On 43 pregnant women with IDA, this prospective 

interventional type of clinical trial was done. #is study 

conformed to the Helsinki Declaration and was approved 

by the concerned departments, Research Review 

committee and Ethical Review Committee of Dhaka 

Medical College, Dhaka. After, ful!lling all the ethical 

aspects this study was performed in the department of 

Physiology of Dhaka Medical College. Subjects were in 

between 18 to 36 years having gestational age of 13th to 

20th weeks. #ey were recruited from the outpatient 

department of Obstetrics and Gynaecology of DMCH, 

Dhaka on the basis of inclusion and exclusion criteria. 

Subjects were explained about the nature, purpose and 

bene!t of the study in details.  #ey were counselled for 

voluntary participation and allowed to withdraw from the 

study whenever they feel like. Informed written consent 

was taken from the participants.  All the informations were 

recorded in a pre!xed questionnaire. A detailed of pregnant 

females including socio economic condition, food habit, 

parity, menstrual history were taken along with 

haematological examination. #ey were free from any 

known cardiac, renal, liver and endocrine disorders. 

Compliance to the supplementation was monitored by 

regular telephonic communications. Amloki capsules and 

iron tablets were given in boxes for 45 days and 

participants were encouraged to continue the supplied 

medicine daily. Serum zinc level was estimated in the 

laboratory of the Department of Soil, Water and 

Environment, University of Dhaka, Dhaka. #is parameter 

was studied 2 times in all subjects of control and study 

groups, i.e. at the beginning of the study (baseline) and 

after 45 days of study period. Diet and physical activity of 

the patients remained unchanged during the course of 

study. Clinically diagnosed and con!rmed (Hb 8 to <11 

gm/dl) patients of iron de!ciency anaemia were selected 

and divided into two groups, 25 pregnant women with 

IDA, were supplemented with oral amloki  capsules (1.072 

gm) thrice daily and iron tablet [ferrous fumarate (200mg) 

+ folic acid (0.02 mg)] once daily for 45 days, were 

considered as study group (Group A). Again, 21 pregnant 

women with IDA, supplemented with only iron tablet 

once daily for 45 days were considered as control group 

(Group B).  One subject discontinued the study due to 

reluctance in group A after two weeks, while 2 subjects 

from control group left Dhaka after 4 weeks of study. So, 

!nally 24 subjects of study and 19 subjects of control 

groups completed the study.                                        

#e amloki capsule (Amlahills) was authenti!ed by the 

Department of Pharmaceutical Chemistry, Faculty of 

Pharmacy, University of Dhaka, which  was manufactured 

by Isha Agro Developers PVT.LTD, India.
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Paired Student’s‘t’ test and Unpaired Student’s‘t’ test were 

performed using SPSS Version 22.0 for statistical analysis. 

Mean ± SD were used for data expression. #e p value < 

0.05 was taken as level of signi!cance.  

RESULTS

#e results are shown in table I and Figure 1. In this study, 

the mean serum zinc level was almost similar in A1 and B1 

DISCUSSION 

In this study, the decrease in serum zinc (p=0.286) level was 
not statistically signi!cant in amloki and iron 
supplemented group in comparison to that of only iron 
supplemented group. But decrease in serum zinc level 
(p<0.001) was found statistically signi!cant in both groups 
in comparison to their baseline value.

O´Brien et al. (1999) also found no signi!cant di"erence 
in serum zinc level in between (iron + zinc) supplemented 
group and only iron supplemented group.9 #ey found 
signi!cant decrease in serum zinc level in iron 
supplemented group in comparison to without iron 
supplemented group. Di"erent researchers also found that, 
supplementation of iron during pregnancy causes 
decreased zinc absorption.17,18

In pregnancy, serum zinc level decreases due to increased 
demand and hemodilution. Normally, iron bind with 
protoporphyrin IX to form haem. But, in case of iron 
de!ciency, zinc replaces iron and combines with 
protoporphyrin IX. #is combination further decreases 
serum zinc level in pregnant women with iron de!ciency 
anaemia.19,6,20

Some researchers suggested that, supplementation of iron 

can inhibit the absorption of zinc. Divalent metal 

groups, and no statistically signi!cant di"erences were 

observed. In group A2, the serum zinc (p<0.001) level was 

found signi!cantly decreased in comparison to that of A1. 

Again, in group B2, the serum zinc (p<0.001) level was 

found signi!cantly decreased in comparison to that of B1. 

While, in group A2, decreases in serum zinc (p=0.286) was 

not statistically signi!cant in comparison to that of B2.

Table I Serum zinc level in respective groups (n=43)

Parameter                          Groups

 A1 (24) A2 (24) B1 (19) B2 (19)

Zinc(µg/dl) 57.18 ± 12.03 54.28 ± 11.08 53.30 ± 16.17 50.09 ± 14.30

Statistical analysis

Parameter                         p value

 A1 vs A2 A1 vs B1 B1vs B2 A2 vs B2

Zinc <0.001 0.372 <0.001 0.286

Table-I shows the serum zinc level in respective groups. Results are shown as mean ± SD. Paired t- test was considered for 

comparison within groups and unpaired t- test to compare between groups. #e signi!cance of the tests were calculated & 

p value < 0.05 was considered as level of signi!cance.

Fig.- 1: Mean serum zinc level in di"erent groups (n=43)

N= Total number of subjects, n = number of subjects in each group; 

A1: Study group (At baseline)

A2: Study group (After intervention with Amloki and iron tablet)

B1: Control group (At baseline)

B2: Control group (After intervention with iron tablet)

N= Total number of subjects

A1: Study group (At baseline)

A2: Study group (After intervention with amloki and iron tablet)

B1: Control group (At baseline)

B2: Control group (After intervention with iron tablet)
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transporter 1 (DMT1) in the duodenal enterocyte, is the 

common transporter for iron and zinc. #ese three 

elements compete to bind with the same transporter. When 

iron is supplemented, there is increased iron concentration 

at the site of absorption. Increased concentration of iron 

causes competitive displacement of zinc and copper from 

DMT1. Again, exposure to supplemental iron leads to 

down regulation of DMT1. #at will subsequently   

decrease zinc absorption.21,7 In this study, no signi!cant 

di"erences were observed in serum zinc level in between 

amloki with iron supplemented group and only iron 

supplemented group, after 45 days of supplementation. 

#ough amloki contain signi!cant amount of zinc, it could 

not prevent the decrease of serum zinc level in iron 

de!cient pregnant women. #e cause may be due to 

improper iron and zinc ratio, as iron-zinc ratio > 2:1 can 

impair zinc absorption. Again, supplementation of iron 

during pregnancy may decrease zinc absorption.9

#ough, the actual mechanisms responsible for decreased 

serum zinc by oral amloki supplementation cannot be 

explained from the present experiment as the 

phytochemical study of amloki powder was not done.

CONCLUSIONS

#e results concluded that oral iron intervention for the 

treatment of IDA in pregnancy causes decreased serum zinc 

level. In this study, Amloki shows no signi!cant e"ect on 

serum zinc level. 
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