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Abstract

Background: Common clinical practice of prescribing Iron

supplementation for Iron deficiency anemia (IDA) in pregnancy

is associated with a number of side effects. Emblica officinalis

(amloki) is a well known dietary supplement used by traditional

practitioners to treat anemia. Objective: To evaluate the effects of

oral supplementation of Emblica officinalis on iron status in

pregnant women with IDA. Methods: This prospective

interventional study was carried out in the Department of

Physiology, Dhaka Medical College (DMC), Dhaka from July 2016

to June 2017 on 43 pregnant women aged 18 to 36 years between

13th to 20th weeks of gestation with IDA. They were recruited

from the Out-patient department of Obstetrics and Gynaecology,

DMC Hospital. Among them 24 were supplemented with amloki

and iron (IAS) and 19 women received only iron supplementation

(IS). Study variables were estimated at the baseline and after 45

days of supplementation. Serum iron, ferritin and Total iron binding

capacity (TIBC) were estimated following standard laboratory

methods. Data were expressed as mean ± SD. Paired and Unpaired

Student’s t-test were used for statistical analysis. Results:   Serum

iron levels were significantly higher (p<0.001) and serum TIBC

were significantly lower (p<0.001) in both groups after

supplementation compared to their baseline value. But post

supplementation   serum ferritin level was significantly higher

(p<0.01) only in IAS group compared to that of the baseline. Again,

after intervention, serum iron level was significantly higher (p<0.05)

and serum TIBC was significantly lower (p<0.01) in IAS group

when compared with those of IS group. Conclusions: Data

concluded that oral Emblica officinalis supplement along with

iron was more effective than only iron supplementation to improve

serum iron status in pregnant women with IDA.
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most common type1-3. According to the survey

of 1995-96 in Bangladesh, the prevalence of

anemia in pregnant women was 59% 4.

Iron deficiency anaemia (IDA) develops when

there is inadequate iron for haemoglobin

synthesis due to poor intake, decreased

absorption, chronic blood loss and increased

demand in growth and pregnancy5.

Different surveys conducted in Bangladesh

revealed that over 95% of the dietary iron was

contributed by plant sources. Plant sources have

poor bioavailability of iron due to its ferric form

and presence of absorption inhibitors like,

phytates4,6-7. Again, during pregnancy maternal

blood volume increases and there is increased

demand of iron for the growth of the fetus.

Pregnancy also reduces the erythropoietic

function of bone marrow. All these factors make

a pregnant woman iron deficient, though she was

previously healthy8-9.

WHO has classified IDA amongst the top ten

selected health risks10. Iron deficiency anemia is

associated with increased incidence of preterm

labor and low birth weight babies and adverse

obstetric outcomes like cardiac failure, puerperal

sepsis, decreased lactation due to inability to

cope with the stress of child birth8, 11.

In chronic IDA, the cellular indices show a

microcytic and hypochromic erythropoiesis. but

normocytic normochromic blood picture is not

uncommon7. Low serum iron and ferritin levels

with an elevated total iron-binding capacity

(TIBC) are diagnostic of iron deficiency12.

Pregnancy is associated with increased demand

of all the nutrients like iron (Fe), copper (Cu),

zinc (Zn), vitamin B12, folic acid and ascorbic

acid, so it is not possible to correct anemia only

by Fe supplementation. Emblica officinalis

(amloki) is a well known dietary supplement in

Ayurveda used in the management of IDA during

pregnancy13. It is the fruit of Phyllanthus

emblica, latin name is Emblica officinalis belongs

to the Family: Euphorbiaceae14. It is a rich source

many minerals, enzymes acids  and vitamins

especially vitamin C. This edible fruit tissue

contains vitamin C more than those in oranges

and lemons13,15-16.

Recently, natural products are preferred in

alternative medicine. Herbal medicines are

commonly used and considered as a convenient

treatment because of their safety, efficacy and

cost effectiveness as well as better compatibility.

About 80% of the world’s population depends

on traditional medicine for their primary health

care15.

Though WHO has recommended iron and folic

acid supplementation as standard treatment for

IDA in pregnancy17 but it is not free from

untoward effects including heart burn, nausea,

constipation etc. Recently it has been shown to

generate free radicles, which cause damage to

the intestine18. But if the Amloki is added with

iron pills it raises its absoption and decreases

the side effects9. Adding vitamin C to a meal

increases non-heme iron absorption upto six fold

which makes the absorption of non- heme iron

as good as or better than that of heme iron1.

Combination of amloki with FeSO4can enhance

iron absorption 3 fold over the control iron

preparation of FeSO4 alone19.

On the basis of this background, the present

study has been designed to evaluate the effect

of amloki on serum iron status in pregnant women

with iron deficiency anaemia.

Methods

This prospective interventional study was

conducted in Department of Physiology, Dhaka

Medical College, Dhaka from July 2016 to June

2017, on 43 pregnant women attending outpatient

department of Obstetrics and Gynaecology,

DMCH. This study obtained ethical clearance

from Research Review committee and Ethical

Introduction

nemia is a worldwide public health

problem.  Among different types of

anemia iron deficiency anemia is theA
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Review Committee of Dhaka Medical College,

Dhaka. The participants  were in the age group

of 18 to 36 years with 13th to 20th weeks of

gestation. An informed written consent was

collected from each subject. A detailed of history

about socio economic condition, food habit,

parity as well as  menstrual history were taken

along with haematological examination records.

All subjects were free from any known cardiac,

renal, liver, endocrine or blood disorder. Clinically

diagnosed and confirmed patients of iron

deficiency anaemia were selected and divided

into two groups, 24 pregnant women in group

IDA, were supplemented with oral amloki capsule

(1.072 gm, 2capsules of 536mg)   thrice daily and

iron tablet [ferrous fumarate (200mg) + folic acid

(0.02 mg)] once daily for 45 days were considered

as study group (IAS). Another 19 pregnant

women with IDA, were supplemented with only

iron tablet were considered as control group (IS).

At the beginning of the study, 25 subjects were

selected for study group and 21 for control group.

After selection of the subjects, the nature,

purpose and benefit of the study were explained

to each subject in details.  All the information

were recorded in a prefixed data sheet. Iron status

was estimated by measuring serum iron, ferritin

levels and TIBC using standard laboratory

technique. These parameters were studied  at

the beginning of the study (baseline) and after

45 days of study period in all subjects.

Compliance to the supplementation was

monitored by regular telephonic

communications. Amloki capsules were given in

boxes for 45 days and participants were

encouraged to continue the supplied medicine

daily. After 2 weeks of study period one subject

was excluded from study group due to

reluctance. After 4 weeks of study, 2 subjects

from control group left Dhaka. So, finally 24

subjects of study and 19 subjects of control

groups completed the study.

The amloki capsule (Amlahills) used in this study

was manufactured by Isha Agro Developers

PVT.LTD, India and certified by the Department

of Pharmaceutical Chemistry, Faculty of

Pharmacy, University of Dhaka.

For statistical analysis Paired Student’s‘t’ test

and Unpaired Student’s‘t’ test were performed

using SPSS Version 22.0. Data were expressed as

mean ± SD. The p value < 0.05 was taken as level

of significance.

Results

Baseline characteristics of all subjects are

presented in Table I and there was no significant

difference between study and control groups.

Serum iron level was significantly higher (p<0.01)

and serum TIBC was significantly lower (p<0.001)

compared to their baseline values in both groups.

But ferritin levels were significantly increased

after supplementation only in IAS group

compared to that of the baseline value. In

addition, post supplementation values of serum

iron and TIBC were also significantly different

between two groups  (Table II).

Table I: General characteristics of the subjects in both groups (N=43)

Variables IS(n=19) IAS(n=24)

Age (years) 25.53 ± 6.13 24.13 ± 4.38

Height (cm) 151.98 ± 13.17 154.65 ± 9.82

Weight (kg) 51.92 ± 7.75 54.71 ± 7.10

BMI (kg/m2) 21.88 ± 2.85 22.49 ± 2.75

Systolic BP (mm of Hg) 101.05 ± 9.94 105.83 ± 10.18

Diastolic BP (mm of Hg) 64.74 ± 6.97 68.75 ± 13.61

Gestational age (Weeks) 15.36 ± 2.19 16.12 ± 2.57

Results are expressed as mean ± SD. Unpaired  and paired t test was performed to compare between

groups. IS =  Iron supplemented, IAS = Iron and Amloki Supplement
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Discussion

In this study, the increased serum iron and

decreased  TIBC in amloki and iron supplemented

group in comparison to only iron supplemented

group agree to others11,20,21.

On contrary, Benjwal found significant increase

in serum ferritin  level in amloki and iron treated

group in comparison to only iron treated group22.

They used elemental iron according to body

weight for all the subjects, which may cause the

difference. Literature review suggested that,

along with other nutrients, demand of iron also

increased for the development of fetus and

placenta and to expand maternal erythrocyte

mass during pregnancy 23. Iron is found in

ferrous/ferric form at the site of absorption of the

intestine. Reduction of ferric to ferrous form is

necessary for the absorption of iron. Ferric

reductase (Dcytb) present on the brush border

of enterocytes causes this reduction. Other

dietary factor like vitamin C can also cause this

reduction and enhance iron absorption. Vitamin

C present in amloki is the most potent enhancer

of iron absorption by its reduction to ferrous

form19. Moreover, phytates present in cereals and

legumes impair absorption of iron from foods as

well as from soluble iron salts. Phytates form

diferric and tetraferric phytates, which are

insoluble in gastric environment24. Vitamin C can

counteract the inhibitory effect of phytates by

replacing it from iron and make iron soluble for

better absorption6. Iron is stored as ferritin (the

major storage form of iron) in macrophages.

Estimation of serum ferritin is the most accurate

test to diagnose iron deficiency anaemia. A

progressive increase in serum ferritin level is the

sign that the therapeutic agent is effective in

replenishing the body iron store 8,25,26. Total iron

binding capacity (TIBC) is an indicator of the

extent of iron deficiency. In iron deficiency

anaemia serum TIBC level is increased. Therefore

if any therapy reduces serum TIBC, it is indicative

of the correction of the underlying cause. Greater

the reduction in TIBC level better the response

to therapy10,27. In this study, serum iron, ferritin

levels were significantly increased and serum

TIBC was significantly decreased in IAS group

in comparison to their baseline value. Again,

serum iron levels were significantly increased and

serum TIBC was significantly decreased in IS

group in comparison to their baseline value. These

changes were due to supplementation of iron to

both groups. Again, serum iron levels were

significantly increased and serum TIBC level was

significantly decreased in IAS group in

comparison to IS group. These differences were

due to Amloki supplementation. Vitamin C present

in amloki, causes reduction of ferric to ferrous

form and keeps the ferrous salts in soluble

condition for its better absorption. However, the

exact mechanisms involved in improvement of

iron status by oral amloki supplementation cannot

be elucidated from the present study as the

phytochemical analysis of amloki  were  not done.

Table II: Serum iron, ferritin levels and total iron binding capacity (TIBC) in different groups (N=43)

Variables                                        IS(n=19)                                                        IAS(n=24)

Baseline After 45 days Baseline After 45 days

Iron(µg/dl) 47.42 ±10.08   116.94 ±16.64## 50.00 ± 7.40 135.00 ±18.87**�”

Ferritin(ng/dl) 10.37 ± 4.40    10.95 ± 4.13 12.12 ± 6.17 13.41 ± 6.30*

TIBC(µg/dl) 508.95 ±40.57   343.42 ±52.48## 494.63±82.16 297.21 ±30.38**�”

Data were expressed as mean ± SD. Paired t test was performed for comparison within groups and unpaired t test

was performed to compare between groups. (# = IS baseline vs IS after 45 days; * = IAS baseline vs IAS after 45

days; “= IS after 45 days vs IAS after 45 days) *=p<0.01, **/##/�”= p<0.001. N= Total number of subjects, n =

number of subjects in each group  IS =  Iron supplemented, IAS = Iron and Amloki Supplement
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Conclusions

The results of the study, concluded that oral

Emblica officinalis (amloki) can effectively

improve iron status in pregnant women with iron

deficiency anemia. Therefore oral

supplementation of amloki along with iron may

be helpful to treat iron deficiency anemia in

pregnancy.
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