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Folic acid, the significant vitamin used as supplementation during the third trimester of
pregnancy, if not provided in adequate amounts, can lead to chronic diseases. Neural tube
development requires folic acid during gastrulation, and its deficiency may lead to the
transformation of normal mucosa into a neoplastic condition. Objectives: To evaluate the
pregnant woman's complete blood count (CBC) during the third trimester of pregnancy.
Methods: Twenty-four(n=24)females were selected for the study during their third trimester of
pregnancy to assess their haematological profiles by taking folic acid as a supplement. A 3-cc
blood sample from the median cubital vein was taken from these females, immediately
transferred to yellow-capped vacutainers and stored in ice bags. The serum was separated by
centrifugation at 1000-2000 rpm for 2 minutes. The supernatant was separated as serum and
transferred into vials for diagnostic tests. Results: The study suggested that folic acid
significantly affects the woman's Complete Blood Count (CBC) profile. In short, folic acid raises
the values of CBC during the third trimester. Conclusions: Folic acid improves haematological
parametersduring pregnancy.
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INTRODUCTION

Folicacid supplementation has beenan essential aspect of
prenatal and early pregnancy care worldwide for over two
centuries. This is because folic acid supplements have
been found to significantly reduce the risk of fetal neural
tube defects, which has been a tremendous public health
success story in many countries. The incidence of these
disorders has decreased significantly after the
introduction of food fortification with folic acid [1]. Folic
acid supplementation during pregnancy is a widely
recognised dietary intervention that protects against
neuraltube defectsandfetal developmentalabnormalities.
Folate deficiency during conception and pregnancy can
lead to abnormal growth, making maternal
supplementation a critical step to ensure healthy fetal

development[2]. Health authorities recommend folic acid
supplementation for conception purposes in all trimesters
at the onset of pregnancy [3]. In recent years, there has
been significant coverage of the relationship between folic
acid supplementation and the risk of neural tube defects
(NTDs) and other congenital disabilities sensitive to folic
acid. During gastrulation, which occurs in the third week of
pregnancy, the dorsal side of the fetus undergoes a
remarkable transformationinto the neural tube. The neural
tube is completely closed by day 28 after conception.
Women are given high doses of folic acid to develop the
neural tubes to achieve a high serum volume during
pregnancy. Researchers have examined the risk of neural
tube defects about polymorphisms in the gene methylene
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tetrahydrofolate reductase (MTHFR)[4]. MTHFR genotype,
particularly MTHFR TT, influences the risk of neural tube
defects by reducing folate concentrations [4]. The role of
elevated homocysteine (Hcy) levels and vascular
malformations as predictors of pre-eclampsia has been
extensively investigated. The primary purpose of the
prenatal brain is to control hypertension and prevent pre-
eclampsia [5]. The lack of essential food fortification
containing folate has raised concerns about cancer risks.
Studies have shown that high blood folate levels can lower
the risk of colon polyps or cancer. On the other hand, folate
deficiency may make normal mucosa more vulnerable to
neoplastic transformation [6]. Serum lactic
dehydrogenase is involved in adverse drug reactions
associated withfolate deficiency. Accordingto the findings
of Chanarin, Mullen and Anderson in 1958, increased
turnover of marrow cells can lead to folate deficiency [7].
Patients with megaloblastic anaemia showed elevated
lactate dehydrogenase levels in their plasma [8]. Folate
deficiency and excessive supplementation can lead to
sudden changesin both mother and offspring's methylome
and phenotypic characteristics. Maternal folic acid
supplementation has been found to affect the
development of asthma, cancer, insulinresistance, autism,
and behaviour/attention problems in children. Maternal
nutrition plays an important role both before and after
birth. Low intake of dietary folate or plasma folate levels
during the second trimester of pregnancy usually does not
affect birth size. However, low folic acid intake during early
pregnancy can hinder fetal brain development and lead to
hyperactivity and attention problems in childhood. High
levels of maternal plasma folate and serum vitamin B-12
have been associated with the development of atopic
dermatitis. Finally, serum lactate dehydrogenase activity
can indicate the severity of folate deficiency in
haematological diseases, which experienced increased
bone marrow activity[9]in pregnant women later in life. Of
those who choose to have it, about 5% experience
degenerative conditions, such as Crohn's disease. This
condition affects folic acid absorptionin the ileum, leading
to potential complications during pregnancy [4].
Imbalanced folate levels, too low or too high, can cause
epigenetic changes that raise concerns about potential
effects on the phenotype of both mother and offspring in
the short or long term [10]. High folate levels in the blood
are associated with alower risk of colon polyps and cancer.
However, when administered in the presence of neoplastic
foci, folic acid supplementation may induce colorectal
carcinogenesis. In contrast, folate deficiency has an
inhibitory effect overall[11].

METHODS

This observational study involved 24 women divided into

DOI: https://doi.org/10.54393/pbmj.v6i07.910

two groups based on folic acid intake before and during
pregnancy. Group A included 10 women who took folic acid
reqularly during their pregnancy, while Group B included 14
women unaware of the importance of folic acid intake. All
participants were evaluated during their third trimester,
and their blood samples were analysed using CBC markers
todeterminedesired outcomes.

Table 1: Study design
Groups No. of Females Characteristics
Group A 10 Taking folic acid
Group B 14 Not taking folic acid
Total 24

All participants were requested to sign the consent forms
before blood sampling. A 3cc blood sample was taken from
the median cubital vein using a 5cc syringe, then
transferred immediately to the yellow-capped vacutainers
and stored in ice bags. The sample was centrifuged at
1000-2000 rpm for 2 minutes to isolate serum. The
supernatant was isolated as serum and then transferred to
vials for diagnostic tests. Serum was used to analyse
hemolytic profiles, including White Blood Cells(WBCs), Red
Blood Cells (RBCs), Platelets (PLT), Hemoglobin (Hb),
Hematocrit (HCT), Mean Platelet Volume (MPV),
Lymphocytes, and Granulocytes. Sysmex is an automated
and computerised haematology analyser designed for in
vitro diagnosis of clinical conditions. It can accurately
measure 17 haematological parameters like WBCs, RBCs,
Hb, HCT, and PLT, makingit avaluable tool for cliniciansand
laboratory professionals. Whole blood component testing
has revealed beneficial insights into various disease
states, including anaemia, leukaemia, allergic reactions,
and viral, bacterial, and parasitic infections. Platelets were
electronically assayed and sized using antibody detection.
Hematocrit (HCT) was measured as the ratio of total RBC
volume to whole blood using joint height detection, while
haemoglobin is converted to methemoglobin and read
photometrically at 555 nm. Statistical analysis was
performed on the data of 24 participants during their 3rd
trimester of pregnancy using the independent sample t-
test.

RESULTS

A descriptive analysis of WBC levels was observed among
the participants. The p-value (0.05) showed significant
results for WBC, and the Mean and SEM for WBC of Group B
participants came out to be 10.3993 + 1.09802 while
comparing the Group A participants with Group B
participants,asgivenin Table 2.

Table 1: Study design
Parameter Groups Mean + SE p-value
WBC Group A 10 5.9900 + 0.21367 0.05
Group B 14 10.3993 +1.09802
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The value of the Mean and SEM of white blood cells among
Group A people came out to be ~6.0000; among Group B
people, the value was between 10.0000-12.0000. The p-
value (0.05) showed significant results for Group B
lymphocytes, as shown in Table 3. The Mean and SEM for
lymphocytes were 2.2471+0.49386 while comparing Group
Awith Group B participants.

Table 3: Independent sample testresults forlymphocytes.

Parameter Groups Mean + SE p-value
G A 10 2.2000+ 0.00000
Lymphocytes roup 0.05
Group B 14 2.2471+£0.49386
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Table7:Independent sample testresultsfor HCT
Mean + SE
46.8400+0.16746
Group B 14 30.4993+1.54082

Parameter Groups
Group A 10

p-value

HCT

0.05

The p-value (0.05) showed significant results for
granulocytes in patients. The Mean and SEM for
granulocytes for Group B people were 6.7829+0.98279
while comparing Group Bwith Group A participantsas given
inTable 4.

Table 4: Independent sample testresults for granulocytes

Parameter Groups Mean + SE p-value
G A 10 4.6600+ 0.00000
Granulocytes roup 0.05
Group B 14 6.7829+0.98279

The Mean and SEM of HCT of Group A people ranged
between 40.0000-50.0000; in Group B, the value was
30.0000. The p-value (0.05) showed significant results for
PLT in Group B, as shown in Table 8. The Mean and SEM for
PLT were 227.0714+18.50615 while comparing the Group A
peoplewith Group B participants.
Table 8: Independent sample test results for platelets.
Mean * SE

252.8000 + 7.36025
227.0714+18.50615

Parameter Groups

p-value

Group A 10
Group B 14

Platelets 0.05

The value of the Mean and SEM of granulocytes for Group A
participants ranged between 4.0000-5.0000, and for
Group B, the value was between 6.0000-7.0000. The p-
value (0.05)showed significant results for RBCs among the
participants, as shown in Table 5. The Mean and SEM for
GRAwas 4.1957+0.10316 for Group B while comparing Group
Awith Group B participants.

Table 4: Independent sample testresults forgranulocytes

Parameter Groups Mean £ SE p-value
RBC Group A 10 4.6000+ 0.00000 0.05
Group B 14 4.1957+0.10316

The meanand seam of plateletsamong Group A people was
250.0000; in Group B, the value was between 200.0000-
250.0000. The p-value (0.05) showed significant Mean
Platelet Volume (MPV)results in Group B people. The Mean
and SEM for PLT were 8.5620 + 0.10653 while comparing
Group Awith GroupB.

Table 9: Independent sample test results for mean platelet
volume(MPV)

Mean * SE

8.5620 + 0.10653
227.0714+18.50615

Parameter Groups
Group A 10

p-value

Platelets 0.05

Group B 14

The value of the Mean and SEM of red blood cells among
Group A people was 4.6000, and in Group B, the value came
out to be 4.2000. The p-value (0.05) showed significant
results for RBC among Group B participants. The Mean and
SEM for haemoglobin were 10.7000+0.33725 while
comparing Group A with Group B participants, as given in
Table6.

Table6: Independent sample testresults for Haemoglobin

Parameter Groups Mean £ SE p-value
G A 10 14.9000+ 0.18014
Haemoglobin roup 0.05
Group B 14 10.7000+0.33725

The value of the Mean and SEM of haemoglobin among
Group A people ranged between 14.0000- 16.0000, and in
Group B, the value was between 10.0000-12.0000.The p-
value (0.05) showed significant results for HCT in Group B,
as given in Table 7. The Mean and SEM for HCT were
30.4993+1.54082 while comparing Group A with Group B
participants.

The value of Mean and SEM of mean platelet volume among
Group A people was between 8.4000-8.6000, and among
Group B participants, the value was between 8.4000-
8.6000,asgivenin Table9.

DISCUSSION

The above investigation wasintended to ponder the impact
of folic acid on the haematological profile and suggested
that folic acid significantly affects the CBC profile [12].
Determination of the blood folate and folic acid status
aimed at posting fortification. The results showed a
significant effect of folic acid on CBC, reducing the effect
of anaemia[13]. Taking folicacid supplementsisacommon
and helpful way to protect against neural tube defects and
support fetal development during pregnancy. Ensuring
adequate folate levels before and during pregnancy
prevents abnormal growth of the child[2]. The WBCs value
showed a significant effect of folic acid on CBC. The
primary function of folic acid is the formation of red and
white blood cellsin the body. With typical pregnancy, blood
volume grows, causing an affiliated hemodilution. With
pregnancy, plasma volume extends furthermore, causing
paleness. This outcome physiologically chopped down
haemoglobin (Hb), hematocrit (Hct), and RBC values. [14].
Past investigations proposed that genetic and
environmental factors added to the aetiology of extreme
introvertedness[15]. A previous study discovered 95 of the
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196 participants lacked sufficient haemoglobin response.
However, after the Immunofluorescent assay (IFA), the
prevalence of anaemia and the low hematocrit value
decreased significantly. That study revealed that nearly
half of the study participants had a low haemoglobin
response, and a large proportion of the anaemia was
morphologically atypical of iron deficiency anaemia.
Therefore, recognition of anaemia due to etiologies other
than iron deficiency is critical in anaemia intervention
programs [16]. Folate and vitamin b12 deficiency
significantly affect a child's maternal anaemia, so the
mother and her offspring's folic acid levels are correlated.
Thus, it concluded that it is essential to improve the
nutritional value of women at childbearing age to protect
their offspringfromanaemia[17]. Arecent study found that
infants born to mothers with prenatal iron deficiency
anaemia (IDA) had significantly lower IQs at 12, 18, and 24
months. However, when iron/folic acid supplementation
was provided during pregnancy, the mental growth indices
of the IDA and non-IDA groups were similar. On the other
hand, when folic acid or multiple micronutrients were
provided, the mental development index was significantly
lower in the prenatal IDA group. These findings suggested
that prenatal IDAin the third trimester may adversely affect
the child's mental development [18]. A recent study has
further emphasised the importance of supplementation
during pregnancy in Cameroon due to significant variations
in haematological parameters. Additionally, that study
provided valuable insight into haematological referrals
during pregnancy. The findings also suggested that factors
such asbeinginthe third trimester, age 30 to 35 and having
a specific blood type may increase the risk of anaemia
during pregnancy [19]. In another study, nulliparous
pregnant women who received prophylactic iron
supplementation had increased oxidative stress and
inflammation. In contrast, studies have shown that
pregnant women with anaemia benefited from iron
supplementation because it improves their
haematological status and reduces inflammation without
affecting oxidative stress [20]. There was a drastic
increase in childhood allergic diseases due to
multifactorial aetiology. The developing fetus was highly
susceptible to the environment. The gene modules were
activated to conserve energy when maternal nutrition is
restricted[21].

CONCLUSIONS

Folic acid deficiency significantly affects child and
maternal anaemic conditions. The mother and her
offspring's folic acid levels are correlated. Thus a
deficiency in folic acid supplementation during pregnancy
also caused lower Hb levels in the child. So, folic acid
supplementation during the third trimester of pregnancy
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must be appropriately administered with proper
awareness of the low-level causingdisorders.
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