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Summary

Haematinics are substances that aid in the
formation of red blood cells and are commonly
used to treat various types of anaemia.
Haematinics, which come in a variety, such pills,
capsules, syrups, and injections, are frequently
used in human health to treat anaemia. Iron and
folic acid are essential haematinic that are vital to
avoid neural tube malformations and other
congenital abnormalities, particularly during
pregnancy. Both iron, folic acid are Vitamin B12
contribute significantly to haematopoiesis, and
deficiencies in them can result in diseases such as
macrocytic anaemia. Furthermore, red blood cell
production depends on the regulation of methyl
production and cell division, both of which are
mediated by vitamin B12. Haematinic
deficiencies, including iron, folate, and vitamin
B12 deficiencies, can cause disorders like
recurrent aphthous stomatitis, which impair the
body's capacity to carry oxygen and cause
problems with the oral mucosa. Haematinics
play a crucial role in many physiological
functions other than the formation of blood.
Heme, for example, has been connected to
thrombosis, suggesting that it plays a part in the
coagulation process. Understanding how
different types of haematinics work in the body is
vital for their effective use in clinical practice. In
this review information were sorted from
PubMed, Google Scholar, Tailor and Francis,
MDPI, Springer, Nature, BMC and some other
related data. This review gives detail update on
the significant roles played by haematinics in
haemopoiesis, their limitation and the side
effects associated with haematinics
supplementations.

Keywords: Haematinics, iron, folate, vitamin
B12, limitations and their side effects

1.0 Introduction

Haematinics play a crucial role in haemopoeisis
by supporting processes such as erythropoiesis
and haemoglobin synthesis. These substances,
including iron, vitamin B12, and folic acid,
which have been essential for the production of
red blood cells and the prevention of anaemiaH
(Hoenemann et al., 2021). Iron deficiency, in
particular, is a common cause of anaemia and can
lead to increased transfusion needs, morbidity,
and mortality (Hoenemann et al, 2021).
Haematinics, such as haematin, have also been
demonstrated to stimulate the complement
system and encourage the accumulation of C3
activation fragments on erythrocytes, which may
influence the pathophysiology of anaemia in
diseases like malaria (Pawluczkowycz et al,
2007). Anaemia and other health problems can
result from haematinic abnormalities, even
though they are essential for blood production.
Haematinic deficits and anaemia can be caused
by several factors, including decreased bone
perfusion, inflammation, malnourishment, and
adverse medication reactions (Palazzuoli et al.,
2011). Due to a reduced blood oxygen transport
capacity, deficiencies in haematinics, such as
haemin, can also cause diseases such recurrent
aphthous stomatitis (Nur'aeny, 2024). The
complex involvement of haematinics in blood
function is further highlighted by the distinct
actions of haematin on haemostasis, such as
causing platelet aggregation and preventing
coagulation (Glueck, 1983). However, because
haematinic therapies can have side effects and
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limits, caution is necessary. Haematinic
therapies require careful dose and monitoring, as
demonstrated by the fact that fast haematin
administration in patients with acute intermittent
porphyria has been linked to temporary renal
failure (Dhar et al, 1980). Additionally,
haematinics’ possible adverse effects, like
haemolysis and renal problems, highlight the
necessity of carefully evaluating their use in
clinical settings (Auparakkitanon et al., 2006).
Therefore, in this review details update on the
significant roles of haematinics in haemopoiesis,
their limitation and the side effects associated
with haematinics supplementations were
discussed.

2.0 Sources of Haematinics

Iron: Although iron absorption varies greatly,
foods with a relatively high iron concentration
include liver, red meat, beans, nuts, green leafy
vegetables, and fortified breakfast cereals (Ross
et al., 2020; Hurrell and Egli, 2010). Heme iron,
which makes up 10-15% of the daily dietary iron
intake of cultures that consume meat, and non-
heme iron, which is found in both plant and
animal-based foods, including meat, are the two
main types of food iron (Intakes et al., 2002).
Important sources of non-heme iron include
ferritin iron, which is found in relatively high
concentrations in liver and legume seeds like
beans, as well as the several types of iron utilised
for food fortification. Heme iron always absorbs
effectively. However, ferritin iron and other non-
heme iron absorption are dependent on the iron n
(Intakes et al.,2002).

Iron as Supplement: Iron deficiency and iron
deficiency anaemia can be prevented and treated
with iron supplements. Iron supplements should
not be taken by people who are not at risk of iron
deficiency, such as postmenopausal women and
adult men, without a proper medical
examination. There are several varieties of iron
supplements that offer varying amounts of
elemental iron. 20% elemental iron is found in
ferrous sulphate heptahydrate, 33% in ferrous
sulphate monohydrate, 12% in ferrous
gluconate, and 33% in ferrous fumarate. Unless
otherwise noted, elemental iron is the type of iron
covered in this article n (Intakes et al., 2002).

Natural Folate: Its name comes from the fact
that folate is abundant in green leafy foods, or
foliage. Although the folate concentration in
fortified cereal varies widely, other good sources
of folate include citrus fruit juices, legumes, and
fortified meals (Nutrients et al., 2000).

Folate as Supplement: Folic acid is the main type
of supplementary folate. It is offered as a
supplement with only one ingredient as well as in
combination products like multivitamins and B-
complex vitamins. A prescription is needed for
doses of 1 mg or more (Hendler and Rorvik, 2008).
5-A supplement containing methyltetrahydrofolate
is also accessible (Health & Health, 2017).
Furthermore, several metabolic illnesses are treated
using folinic acid, a derivative of tetrahydrofolic
acid. Additionally, the addition of folate to oral
contraceptives has been authorised by the US FDA.
To improve folate status in women of reproductive
age, levomefolate calcium (the calcium salt of
MeTHF; 451nug/tablet) is added to oral
contraceptives. A nationwide poll in the United
States found that just 24% of women aged 15 to 44
who were not pregnant (Wiesinger et al.,2012).

Vitamin B12: Vitamin B12 can only be synthesised
by specific bacteria and archaea (Watanabe and
Bito, 2018; Fang et al, 2017). Animal food
including meat, poultry, fish (including shellfish),
and to a lesser extent, dairy and eggs, contain
vitamin B12 (Brody, 1999). Vegans, or strict
vegetarians who abstain from all animal products,
require extra vitamin B12 to meet their needs.
Bioactive vitamin B12 may be present in a few
plant-based foods, including some fermented
vegetables and beans, as well as edible mushrooms
and algae. These foods may help, however
somewhat, prevent vitamin B12 deficiency in
vegetarians when combined with B-vitamin-
fortified meals (such as cereal and nutritional yeast)
and pills. People who are over 50 should take
supplements to increase their consumption of
vitamin B12 (Watanabe et al.,2013).

Vitamin B12 as a Supplement: According to
Fang et al. (2017), vitamin B12 can be purchased
over the counter as a single nutritional supplement
or as part of multivitamin and vitamin B-complex
supplements. While hydroxycobalamin is mostly
utilised in Europe, cyanocobalamin is the main
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type found in oral supplements in the United
States. There are more types, such as
adenosylcobalamin and methylcobalamin (Health
& Health, 2017). Vitamin B12 can be purchased
over the counter and is sublingual, meaning it is
inserted under the tongue until it dissolves. Some
research indicates that sublingual
methylcobalamin (Orhan Kili¢ et al., 2021; Varkal
and Karabocuoglu, 2021) and sublingual
cyanocobalamin (Bensky et al., 2019; Del Bo et
al., 2019), are useful for improving vitamin B12
status. Additionally, to treat pernicious anaemia,
cyanocobalamin and hydroxocobalamin are
prescribed in injectable form. Cyanocobalamin is
available as a prescription nasal spray (Bensky et
al.,2019; Del Boetal.,2019).

3.0 Molecular Mechanisms and the Role of
Haematinics in Haemopoeisis

3.1 Iron Participation in Haemoglobin
Synthesis
Haemoglobin production, a vital mechanism for
the body's oxygen delivery, requires iron.
According to Aoto et al. (2019), transferrin
receptor-1 facilitates the transport of iron into
cells, which is essential for erythroblast
enucleation during erythroblast development
(Fig. 1). Hepcidin controls ferroportin, which
affects haemoglobin production and cellular iron
levels (Weiss et al., 2019). Hepcidin levels can
rise because of inflammatory reactions, which
can also lower iron bioavailability and impact
haemoglobin synthesis (Lee et al., 2019). An
essential component of many physiological
processes, iron is especially important for
oxygen transport and metabolism. According to
Ul Hassan et al. (2017), iron is necessary for the
creation of iron-sulfur proteins, which are
involved in important metabolic processes such
oxidative respiration, nitrogen fixation, and
photosynthesis. These proteins, which include
cytochromeb and ferredoxin are crucial parts of
electron transport chains, which are necessary
for energy production and cellular respiration.
Moreover, metabolic functions include
microbial defence, cell signalling, and redox
reactions require iron (Rochaix, 2011). Iron is
essential for haemoglobin, the protein in red
blood cells that carries oxygen, in the context of
oxygen transport. Iron atoms are found near the

centre of haemoglobin, where they attach to
oxygen molecules to facilitate their movement
throughout the body (Yusuf et al., 2023). Iron is
also necessary for muscle function, cell
respiration, and mitochondrial metabolism, all of
which are critical for athletic performance
(Buratti et al., 2015). Anaemia brought on by
iron shortage can disrupt oxygen delivery to
tissues and impede metabolic processes in
general (Zhang et al, 2019). Furthermore,
hepcidin-mediated hypoferremia, which can
impair immunological responses to infection and
vaccination, provides evidence that iron status
can affect immune responses (Frost et al.,2021).
Reduced immune cell activity and changed
expression of important genes have been linked
to low iron levels.

According to studies, people with iron deficiency
anaemia can effectively raise their haemoglobin
levels by taking iron supplements, such as ferric
carboxymaltose (Breymann et al., 2017).
Degenerative alterations in brain areas such as the
putamen have been linked to excessive iron
exposure (Dusek et al., 2022). Injections of iron
sucrose have been used to promote the
development of erythroid precursors into
reticulocytes, which helps produce haemoglobin
(Kavilapurapu, 2018). Haemoglobin synthesis
can be hampered by iron deficiency, especially in
situations like sepsis (Czempik and Widrek,
2023). Real-time information on haemoglobin
synthesis can be obtained by tracking metrics like
the reticulocyte haemoglobin equivalent (RET-
He), particularly in diseases like chronic renal
disease (Sahid, 2016). Blood transfusions may be
avoided with intravenous iron treatment, which
has been studied as a successful method to
maintain postoperative haemoglobin levels
(Moon et al., 2021). Furthermore, illnesses like
type 2 diabetes mellitus have been associated to
increased brain iron deposition in areas like the
putamen, highlighting iron’s intricate role in a
variety of physiological processes (Li et al., 2020).
Anaemia is frequently caused by iron deficiency,
and haematinics such ferric citrate, like Auryxia,
improves iron parameters in individuals with
chronic renal disease by functioning as phosphate
binders. This process aids in treating anaemia and
hyperphosphataemia brought on by renal failure
(Malanda, 2018).

SIMLS Volume 9, Number 4 December, 2024 Page 217



SIMLS[Z

Hemoglobin synthesis in Red Blood Cells

Transferrin
Receplor &
S8 @
\ Amina acid —h@@
3 - Pt 3
g ) 1 Rihosomes:
] \
Ferritin Y Fomiling <—-Fets
S l I:lu_'uin
Chukns
Fet-
R Gilyeine + T v
MIOCHONETE,  Suecingl Co & (s b
lﬁﬁ Habilin
& Amimolievulinic neid Proteporphyin |
T Hemogloban  His (o _
Parphahilinoeen [t ;,H+
ik L CoproporphyTinogén \ :
| rer- A
Liraporphyrinogen b 4!

Hemaglabin (Hb)
Mulecule

Figure 1: Molecular Mechanisms and Role of Iron in Haemoglobin Synthesis. Haemoglobin
synthesis, an essential mechanism for the delivering of oxygen to the body, requires iron. Transferrin
receptor-1 promotes the transport of iron into cells, which is vital for erythroblast enucleation during
erythroblast development. a; alpha globin, B; beta globin (Modified from Aoto etal.,2019).

3.2 The significance of Vitamin B12 in DNA
Synthesis for RBC Production:

Vitamin B12 is essential for DNA synthesis,
especially for red blood cell growth. It functions as
a coenzyme for enzymes such as methylmalonyl-
CoA mutase and methionine synthase, which are
essential for nucleotide synthesis, DNA
methylation, and the formation of red blood cell
precursors (Froese et al., 2019). As a cofactor in
metabolic processes, this vitamin is necessary for
DNA synthesis, red blood cell creation, and brain
function (Andrés et al, 2024). Furthermore,
cobalamin, another name for vitamin B12, is
essential for the brain, nervous system, and red
blood cell production to operate normally (Rizzo
and Lagana, 2020). It plays a role in vital bodily
chemical processes, including the transformation
of homocysteine into methionine, methylmalonic
acid into succinyl coenzyme A (Fig. 2) (Rizzo and
Lagana, 2020).

The production of red blood cells, known as
erythropoiesis, depends on vitamin B12 and folic

acid. Methionine regeneration is essential for
healthy erythropoiesis, and vitamin B12
functions as a coenzyme in these processes (Nair,
2011). Cell division, myelin synthesis, DNA
synthesis, and one-carbon metabolism, which
are essential for erythropoiesis, and all depend
onit(Jhaetal.,2021). During their development,
erythroblasts require folic acid and vitamin B12
for proliferation (Erdem, 2022). The production
of haematopoietic cells, such as red blood cells,
white blood cells, and platelets, requires vitamin
B12 (Di Costanzo et al., 2016). Supplementing
with vitamin B12 has been linked to platelet
recovery and has been demonstrated to improve
haematological parameters, which lowers the
requirement for platelet transfusions (Sagar et
al., 2022). By restoring DNA synthesis during
haemoglobin manufacture, folic acid, like
vitamin B12, is essential for erythropoiesis
(Aisya et al., 2022). Folic acid deficiency
anaemia in individuals with chronic kidney
disease can be caused by folic acid deficits,
inflammation, and vitamin deficiencies
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(including vitamin B12), as well as by factors
such as reduced bone marrow response to
erythropoietin (Guagnozzi and Lucendo, 2014).
Red blood cell formation and DNA synthesis
may be significantly impacted by vitamin B12
deficiency. Reduced thymidine and purine
synthesis may result from the deficit, impacting
the synthesis of DNA and RNA required for cell
division, the creation of red blood cells, and
general immunity (Green et al., 2017).
Furthermore, microcytic anaemia is one sign of
vitamin B12 insufficiency that can conceal the
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underlying deficit (Means and Fairfield, 2022).
The significance of vitamin B12 in preventing
such haematological consequences is further
highlighted by the fact that severe vitamin B12
deficiency can present as chronic atrophic
gastritis that result in haemolytic anaemia
(Woodford et al., 2021). A prevalent treatment
for type-2 diabetes, metformin, has been linked
to vitamin B12 insufficiency, which can cause
haematological problems and neurological
symptoms (Tiwarietal.,2023).
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Figure 2: Carbon metabolism during erythropoiesis. The production of red blood cells, known as
erythropoiesis, depends on vitamin B12 and folic acid. Methionine regeneration is essential for healthy
erythropoiesis, and vitamin B12 functions as a coenzyme in these processes (Modified from Nair, 2011).

3.3 Participation of Folic Acid in DNA
synthesis and Cell Division:

Folic acid, sometimes referred to as vitamin B9,
is an essential part of many cellular functions,
especially those related to amino acid and RNA
metabolism, DNA synthesis, repair, and
methylation. It is a cofactor for vital biological
processes, such as DNA synthesis, which
transfers single-carbon units required for cell
division (Shulpekova et al., 2021). Because it

mediates DNA synthesis, modification, repair,
and gene expression control, this vitamin is
essential for cell development and division
(Rakha et al., 2022). Furthermore, because it
promotes the transfer of one-carbon units, which
are essential for regular metabolism and
regulation of folic acid, very essential for
nucleotide synthesis, DNA repair, and epigenetic
changes (Liu etal., 2020). Folic acid is important
because it plays a role in stem cell and neural
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development. Through one-carbon metabolism,
folic acid is necessary for DNA synthesis and
methylation, which affects oocyte maturation,
pre-implantation embryo development, and
wound healing (Fig. 2) (Shulpekovaet al., 2021).
Folic acid is essential for many physiological
processes, and a lack of it can also negatively
impact neurobehavioral development and
cognitive function (Quehl, 2015). By controlling
DNA methylation, folic acid affects several
biological functions, such as monocyte function
and the onset of atherosclerosis (Napiorkowska-
Baran et al., 2023). Furthermore, it has been
demonstrated that folic acid affects granulosa
cell survival via interacting with the AhR
pathway (Francisetal., 2019).

4.0 Haematinics Interaction with Enzymes
and other Cellular Processes

Haematin, a porphyrin molecule that contains
iron, is essential for many biological functions,
including the storage and transportation of
oxygen and the malarial parasite’s ability to
operate (Srinivas and Senthil, 2024).
Antimalarial drugs, especially those based on
quinolines, cause the parasite to die by
interfering with its ability to crystallise haematin
into hemozoin (Aguiar ef al., 2018). To activate
enzymes such as galactose oxidase, haematin
and copper II have a role in regulating the
production of radicals (Chen et al, 2023).
Additionally, the antimalarial action of some
substances, including tryptanthrin, which
interfere with Plasmodium glycolysis enzyme
pathways and hinder heme detoxification,
depends critically on interactions with haematin
(Jampilek, 2017). Furthermore, the malaria
parasite uses the detoxification mechanism of
hemozoin, also called B-hematin, to transform
heme into a harmless crystalline form that
facilitates its removal (El Saftawy et al., 2024).

Human erythrocytes undergo spherization and
haemolysis due to haematin and haemin, which
are unaffected by the amount of calcium outside
the cell (Mikhailovaetal., 2024).

5.0 Drug Interaction

5.1 Haematinics interaction with other
Medications:

Haematin, a key ingredient in the treatment of

malaria, interacts in different ways with different
drugs. Haematin and antimalarial medications
frequently interact, impacting heme aggregation
and B-hematin production (de Villiers and Egan,
2021). For example, porphyrins, like modern
antimalarial medications, use m-m stacking
interactions to prevent the synthesis of f-
hematin (Isaac-Lam and Nguyen, 2023).
Furthermore, it has been demonstrated that
metal-amodiaquine complexes inhibit the
production of haematin crystals by interacting
with haematin via m-m stacking interactions
(Colina-Vegas et al., 2023). Furthermore, a great
deal of research has been done on the
relationship between antimalarial medications
and haematin utilising methods such mass
spectrometry, Raman spectroscopy, NMR, and
EXAFS spectroscopy (Valadbeigi and Causon,
2024). These investigations have shown that
when haematin binds to antimalarial
medications, its molecular structure undergoes
substantial alterations that result in different
peak heights and locations in the spectra (Wolf et
al.,2024).

Additionally, it has been proposed that treating
haematinic deficiencies with dietary
supplements or in conjunction with other
medications can improve the therapeutic effects
of illnesses such as oral lichen planus (Lucchese
et al., 2023). Like chloroquine, transition metal
complexes have also been shown to bind with
haemin and limit the production of B-haematin
(Mandal etal., 2023).

6.0 Clinical Uses

Chronic 1illnesses, cancers, chronic kidney
disease (CKD), and vitamin deficiencies are
some of the underlying causes of anaemia. To
effectively treat anaemia, the exact cause must be
addressed. Iron, folate, and vitamin B12
deficiencies are examples of micronutrient
deficient that are used frequently to treat
anaemia, to improve patient outcomes
(Borgmeier et al., 2022). To diagnose and treat
anaemia, especially iron deficient anaemia,
serum ferritin levels are essential (Maikap et al.,
2024). Hypoxia-inducible factor-prolyl
hydroxylase inhibitors have demonstrated
potential in the treatment of anaemia in chronic
kidney disease (CKD) by promoting the
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generation of endogenous erythropoietin
(Ogawaetal., 2023). Furthermore, by stabilising
the HIF-a subunit and promoting erythropoiesis,
medications such as Daprodustat have been
successful in treating anaemia in CKD patients
(Singh et al., 2021). The link between
Helicobacter pylori infection and pernicious
anaemia emphasises how crucial it is to take
these infections into account while diagnosing
and treating autoimmune gastritis and associated
anaemia (Allakky, 2023). It has been
demonstrated that iron replacement therapy is an
effective treatment for anaemia and iron
deficiency in individuals suffering from heart
failure and atrial fibrillation (Trohman et al,
2023). Men's active participation in sickle cell
anaemia management can have a major impact
on the quality of life for those who are afflicted
(Obeagu & Obeagu, 2024). Blood transfusions,
especially donor red blood cell transfusions, are
essential for treating anaemia in cancer patients,
regardless of the cause (Fischer et al, 2019).
Traditional treatments like immunosuppression
or therapeutic plasma exchange may not work as
well in situations with haemolytic anaemia
linked to cancer, thus specialised strategies are
needed to address the unique underlying
mechanisms (Thomas and Scully, 2021).

Other Conditions Requiring Haematinics
Supplementation

Haematinics are necessary to avoid anaemia and
maintain normal haemoglobin levels.
Supplementing with haematinics may be
required to resolve deficits and normalise
haematological parameters in some situations,
such as pregnancy, recurrent aphthous
stomatitis, oral lichen planus, HIV infection, and
porphyria (Chiang et al., 2019). A diet high in
haematinics and appropriate education can help
lower the risk of anaemia in expectant mothers
(Siuand Force, 2015). To maximise neurological
recovery in cases of severe neuropathies linked
to disorders like porphyria, preventive or long-
term haematinic dosage may be necessary
(Abrahams, 2022). Furthermore, removing
triggering factors is essential in acute porphyric
attacks (Alqwaifly et al., 2019).

7.0 Limitations of Haematinics
Numerous research has emphasized on the

effectiveness, difficulties in diagnosing, and

biochemical interactions of haematinics;

substances that increase the formation of blood
cells or improve the quality of blood:

1. The absence of standardised laboratory
assays for evaluating haematinic deficits is a
major drawback. Despite their usefulness,
current tests frequently fall short of the
sensitivity and specificity needed for
standard clinical practice. For example,
holotranscobalamin II measurement and
other indicators like methylmalonic acid and
total homocysteine are recommended for
additional research, suggesting that current
techniques might not fully reflect the
complexity of a patient’s haematinic state
(Bao et al., 2020). This restriction may result
in incorrect diagnosis or postponed
treatment, especially for diseases like
anaemia when prompt action required.

2. The way haematinics interact with other
biochemical substances can complicate their
effectiveness. For instance, it has been
demonstrated that the well-known
antimalarial drug chloroquine inhibits the
crystallisation of f-hematin, a form of heme
that can accumulate in certain diseases like
malaria. Chloroquine's effectiveness
depends on its concentration and the
particular conditions of the environment in
which it is used (Ketchum et al., 2023). This
suggests that although haematinics can be
helpful, aspects like solubility and the
presence of competing substances may limit
their effectiveness.

3. Methodological restrictions may make it
more difficult to use haematinics practically
in clinical settings. For example, because of
its practical difficulties, the alkaline
haematin technique, which is regarded as the
gold standard for assessing menstrual blood
loss, is mostly limited to research settings
(Magnay et al, 2018). This drawback
emphasises the necessity of more
approachable and trustworthy techniques to
assess haematinic levels in arange of groups.

4. Additionally, research has shown that
although several haematinics have the
potential to improve blood quality, their
modes of action might differ greatly. For
instance, certain drugs' suppression of B-
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haematin production can result in varying
treatment effects, making it difficult to
determine how beneficial they are overall
(Kumar et al., 2011; Manohar et al., 2014).
Because of this heterogeneity, the use of
haematinics in clinical practice requires a
more nuanced approach, as the same
substance may provide various results
depending on the situation.

8.0 Adverse Effect of Haematinics

Haematopoietic agents, especially haematinics,

are used extensively in clinical settings to treat

anaemia and other haematological disorders.

However, their use is not without potential side

effects, which can vary depending on the specific

agentused, dosage, and patient condition:

1. One major concern is the toxicity associated
with haematin and haemin, especially in
pathological states, which emphasises that
even though albumin has a high affinity for
heme derivatives. Conditions like
haemorrhagic stroke can result in elevated
concentrations of haematin and haemin that
are greater than albumin’s scavenging
capacity. This can have toxic effects,
particularly in severe conditions like sepsis,
where albumin levels drop due to increased
capillary permeability and accelerated
catabolism (Zhang et al., 2024).

2. According to Aich et al. (2015), haematin
can cause the production of reactive oxygen
species that mediate lipid peroxidation,
which results in cell damage. This further
exacerbates the harmful effects of free
haematin and haemin by causing
haemolysis in erythrocytes.

3. Haematins interactions with other
substances have been investigated in
relation to the treatment of malaria.
According to studies, haematin contributes
to the antimalarial action of several
medications, such as quinolines and
artemisinins, by preventing the synthesis of
haemozoin, which is essential for the
malaria parasite’s survival (Quadros et al.,
2022). Developing successful antimalarial
treatments requires an understanding of
these mechanisms.

4. The use of haematin in patients with
underlying conditions requires careful

monitoring and management, as it has been
linked to the activation of coagulation
parameters in porphyria patients,
suggesting a possible impact on the
haemostatic balance in these individuals
(Conran and De Paula, 2020).

Conclusion

Haematinics are essential for blood production
since they support haematopoiesis and correct
deficits that might cause anaemia and recurring
aphthous stomatitis. It has been demonstrated
that haematinics raise haemoglobin levels in
fish, highlighting their significance in promoting
blood health. Moreover, non-anaemic
haematinic deficits can affect postoperative
anaemiarecovery and preoperative haemoglobin
optimisation, underscoring the wider
consequences of these deficiencies beyond
anaemia. The various ways that haematinics can
affect blood cell synthesis are demonstrated that
haematinics can promote haematopoiesis by
improving progenitor responsiveness.
Additionally, the way that iron protoporphyrins,
such as heme, interact with antimalarial
medications shows the variety of functions these
substances have in biological processes other
than the creation of blood.
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