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Abstract:- One of the most common health issues is anemia, which can lead to major health issues such as
delayed mental and psychomotor development, decreased productivity at work, heightened vulnerability to
parasite infections, and stunted infant growth. Low socioeconomic position, nutritional inadequacies,
helminthic infections and other infectious diseases, illiteracy, and blood disorders are the causes that cause
anemia. Iron deficiency, foliate deficiency, hookworm infection, and malaria are the main causes of anemia.
About half of the two billion people who suffer from anemia have an iron deficit. Treating the underlying
causes, bringing the hemoglobin concentration back to normal, and preventing and treating consequences are
the most economical ways to combat anemia.
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1. Introduction:-Anemia is one of the most widespread public health problems throughout the world. It is
much more common in developing countries where people suffer from malnutrition and helminthic infections.
However, iron deficiency in diet is the primary cause of anemia in wealthy nations. [1].

Blood is an essential fluid that your heart continuously pumps through your veins, arteries, and entire body.
Anemia is a blood condition. Your health and quality of life may be impacted when something goes wrong
with your blood.Anemia is a prevalent nutritional deficiency condition and worldwide public health issue that
has a significant impact on people's health as well as the social and economic advancement of both developed
and developing nations. [2]. According to WHO [2004], one third of the global population [over 2 billion] are
anemia due to imbalance in their nutritious food intake [3]. According to WHO estimations, India has the
greatest rate of anemia even among South Asian nations. An important fact is that about half of the global
maternal death due to anemia occurs in South Asian countries. India contributes to about 80 percent of the
maternal deaths due to anemia in South Asia [4].

Anemia is the condition resulted when the body has not enough red blood cells to transport oxygen from the
lungs to each cell [5]. It occurs when there is reduction in hemoglobin concentration of the peripheral blood
below the normal level in relation to age and sex [6]. Anemia can affects people of all ages, races and
ethnicities. While certain forms of anemia are quite uncommon, others are extremely frequent. Some are mild,
and other are severe or life-threatening if not treated aggressively. Anemia often can be successfully treated
and even prevented.[7]
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A decrease in the percentage of red blood cells is referred to as anemia. It is not a diagnosis, but a presentation
of underlying condition. Whether or not a patient becomes symptomatic depends on the etiology of anemia,
the acuity of onset, and the presence of other diseases such as presence of other diseases, especially presence
of cardiovascular disease.Most patients experience some symptoms related to anemia when the hemoglobin
drops below 7.0 g/dl.The World Health Organization [ WHO] criteria for anemia In men are less than 13 gm.
/dl And women is less than 12 gm. / dl. However, it differs by age, sex and pregnancy status [ 8]

2.ETIOLOGY OF ANEMIA

The causes of anemia can be classified based on red blood cell morphology. Several types of anemia according
to morphology and their causes include Aplastic anemia caused by bone marrow damage [9], microcytic
anemia due to Iron deficiency [10], normocytic anemia triggered by chronic diseases, Disruptions in red blood
cell production in the bone marrow, kidney failure, or Bleeding [11], hemolytic anemia that occurs due to
damage to red blood cells.Before they reach maturity [12], and macrocytic anemia (megaloblastic &
Pernicious) resulting from deficiencies in vitamin B12, folic acid, and protein Synthesis disorders [13].
Hemoglobinopathies anemia, a genetic disorder, leads To abnormal red blood cell shapes as seen in sickle cell
anemia and thalassemia [14]. Small size is referred to as microcytic, and hemoglobin content that is below
normal (low MCV; low MCHC) is referred to as hypochromic. In iron deficiency anemia, sideroblastic
disorders, or persistent blood loss, this often indicates a lack of heme (iron) production. In addition, this
condition can also be associated with impaired globin synthesis, such as thalassemia [13]

3.EPIDEMIOLOGY OF ANEMIA

Anemia is a very common condition that affects up to one-third of the global Population.In many cases, it is
mild and does not cause symptoms, so it may not require treatment. The prevalence of anemia increases with
age and is more common in women of Reproductive age, pregnant women, and the elderly. The prevalence is
more than 20% in individuals over the age of 85.The incidence of anemia is around 50%-60% in nursing home
populations. In the Elderly, approximately onethird of patients have anemia caused by nutritional Deficiencies,
such as iron, folate, and vitamin B12. In another third of patients, there is Evidence of renal failure or chronic
inflammation [15]

Classically, mild iron deficiency anemia is seen in women of childbearing age, usually Due to poor dietary
intake of iron.Anemia is also common in elderly patients, often due to poor nutrition, especially of Iron and
folic acid. Other at-risk groups include alcoholics, the hy5.The study of epidemiology Numerous factors,
including age, dietary habits, Socioeconomic situation, ethnic mix, and the criteria employed to establish the
Diagnosis, influence the prevalence of iron deficiency anemia.Children between the ages of nine months and
three years are generally the most Susceptible to iron deficiency anemia [ 16].

During adolescence, the frequency rises once more after declining among school-age Children

Maternal iron deficiency, preterm birth, low birth weight, small for gestational age, twin Pregnancy, twin-to-
twine transfusion, intrauterine growth retardation, immediate Clamping of the umbilical cord at birth, perinatal
bleeding, low-iron infant formula use, Prolonged breast feeding without iron supplementation, delayed
introduction of solid Foods after six months.[17]

4.PATHOPHYSIOLOGY

Iron is a necessary element in the body and is mainly controlled by how much we eat, how well our body
absorbs it from the intestines, and how much iron is recycled. Haem iron and non-haem iron are the two types
of dietary iron. Haem iron is easier for the body to absorb and is found in foods like meat, poultry, and fish
because it comes from haemoglobin and myoglobin. Non-haem iron is mostly found in plant-based foods but
is not as easy to absorb. Certain compounds in plants, like phytate, oxalate, polyphenols, and tannin, can
reduce the amount of non-haem iron the body takes in. Some medicines, like proton pump inhibitors, can also
affect this. On the other hand, substances such as ascorbic acid, citrate, and stomach acid help the body absorb
iron better. In a normal, balanced diet, a person usually takes in about 5 to 15 milligrams of elemental iron
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and 1 to 5 milligrams of haem iron each day, but only around 1 to 2 milligrams is absorbed bloodstream,
mostly in the duodenum and the beginning part of the jejunum.[18]
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Fig 4.1: Mechanism of haem and non haem iron absorption in the intestine

5.TYPES OF ANEMIA

Anemia results from several RBC abnormalities, including decreased production, as seen Within. Aplastic
anemia, impaired maturation deficit in megaloblastic anemia, errors in haemoglobin. Synthesis characterized
by iron deficiency anemia, genetic defects of haemoglobin maturation Manifested in thalassemia, synthesis
of abnormal haemoglobin detected in hemoglobinpathies, Sickle cell anemia and thalassemia and weight loss
of RBC’s are in hemolytic anemia.

The following are the different types of anemia

1) Iron- Deficiency Anemia. 2) Sickle cell Anemia 3) Thalassemia.
4) Pernicious Anemia. 5) Hemolytic Anemia. 6) Aplastic Anemia

DIron-Deficiency Anemia

Iron-Deficiency Anemia is one of the most common anemia in world as well as in India. It is a condition when
the blood has insufficient amounts of iron. The protein found in red blood cells called hemoglobin is
responsible for transporting oxygen throughout the body. Iron is essential for various Activities of the body
especially in haemoglobin synthesis. Anemia results from insufficient iron because less hemoglobin and red
blood cells are produced. This type of anemia are more Common in adolescents and in women [19].

This illness may be exacerbated by blood loss from internal gastrointestinal bleeding or excessive blood
donation. Anemia can be caused by low iron levels for several reasons. The causes of iron deficiency anemia
Are pregnancy or childhood spurts, poor absorption of iron, bleeding from The gut (intestines), Dietary factors
(iron poor or restricted diet), medication (aspirin, Ibuprofen, naproxen and Diclofenac), lack of certain
vitamins ( folic acid and vitamin B12), Bleeding from the kidney , Hookworm infection, red blood cell
problems, bone marrow

Problem[20]

2) Sickle cell anemia

This type of anemia is characterized by the production of sickle-shaped, or “C”-shaped, red blood cells by the
body. Its aberrant hemoglobin gives it a sickle shape and makes it difficult for the blood to flow through the
arteries. The sickle cell aggregates obstruct blood flow to the organs and limbs. Organ damage, severe
infections, and discomfort are all brought on by blocked blood arteries. Because sickle cells only last 10 to 20
days, the body is unable to make enough red blood cells to replace those that die, which results in blood loss
and anemia. Because sickle cell anemia is hereditary, it is an incurable condition that is passed down from one
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generation to the next. It is a chronic illness that is most prevalent in South or Central America and Africa.
Mediterranean countries, India and Saudi Arabia[21]

6.SIGNS AND SYMPTOMS OF ANEMIA

1) Pallor.
2) Epithelial Changes. 3) Nail Changes.
4) Pedal Edema

5) Plummer-Vision Syndrome[22]
7.KEY REASONS FOR ANEMIA

Low socioeconomic position, nutritional deficiencies, helminth infections and other infectious Diseases,
illiteracy, and blood disorders including sickle cell anemia are some of the causes of Anemia [23,24]. Malaria,
foliate deficiency, hookworm infection, and iron inadequacy are the Main reasons in these societies The two

primary causes of anemia that are taken into Consideration in this analysis are parasite infections and dietary
deficiencies.[25]

A)lIron deficiency

Iron deficiency, vitamin B12 deficiency, and foliate deficiency anemia are examples of anemia Brought on by
nutritional deficiencies . Iron deficit: The most common ailment that Primarily causes anemia is iron
deficiency. According to WHO estimates, iron deficiency Accounts for almost 50% of anemia [26]. It results
in a decrease in red blood cells’ hemoglobin Content, which is the iron-containing pigment that transports
oxygen from the lungs to the cells. Lack of iron When the amount of iron absorbed from the meal is less than
the average daily Intake needs, anemia results. Iron shortage may also result from the body’s poor absorption
of Iron. An individual’s health, cognitive development, academic performance, and work Performance are all
significantly impacted by iron deficiency [27]

B)Vitamin B deficiency

A lack of vitamin B-complex in the diet may cause anemia. Due to its importance in the Production of
hemoglobin, which increases the delivery of oxygen, vitamin B6 deficiency has Been linked to anemia. Iron
deficiency anemia is comparable to a type of anemia caused by a Vitamin B6 deficiency. A lack of riboflavin
(vitamin B2) can also result in anemia. In developed Countries this problem has been reported from infants
born to Vegetarian mothers as B12 is not Present in plant. Anemia can also be resulted from. Impaired
absorption of Vitamin B12[28]

C)Pregnancy

Being pregnant For the mother’s blood volume to rise by about 50%, her erythrocyte mass to Increase by
about 35%, and for iron to be diverted to the fetus for erythropoiesis, she needs About 1,200 mg of iron during
pregnancy from conception to delivery The third trimester is When iron is primarily diverted to the fetus for
erythropoiesis In the third trimester of Pregnancy, iron use rises from about 2 mg/day in the first trimester to
about 6 mg/day Iron[29]

8.DIAGNOSIS AND INVESTIGATION OF ANEMIA
A) Diagnosis

1)Medical and family histories

2)Physical exam.

3)Tests and procedures.

B) Investigation

1)Routine investigation.
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2)Peripheral smear.[30]

9. TREATMENT OF ANEMIA

Anemia treatment depends on what’s causing it.
A)lIron deficiency anemia

To treat this type, you usually take iron pills and make changes to your diet.If the lack of iron Is because of
blood loss, it’s important to find where the bleeding is coming from and stop It.This could require surgery

B)Vitamin deficiency anemia

For folic acid and vitamin B-12 deficiency, treatment includes taking supplements and eating More foods with
these nutrients. If your body can’t absorb vitamin B-12 properly, you may Need shots of vitamin B-12.At first,
these shots might be given every other day. Over time, they May be given once a month, possibly for life.[31]

C)Anemia of chronic disease

For this type, the focus is to treat the underlying disease. If symptoms get worse, you Might need a blood
transfusion, or shots of a hormone called erythropoietin.Anemias linked to Bone marrow disease.The
treatment can involve medicine, chemotherapy, or a bone marrow Transplant from a donor.

D)Aplastic anemia

This type of anemia can be treated with blood transfusions to increase red blood cells. A bone Marrow
transplant may be needed if the bone marrow isn’t making healthy blood Cells.Hemolytic anemias.Managing
this condition includes stopping any medicines that might Be causing it and treating infections. Medications

that lower immune system activity may be used as treatment if the immune system is targeting red blood cells.
[32]

E)Sickle cell anemia

Treatment may include oxygen, pain relief, and fluids given through a vein to reduce pain and Prevent
problems. Blood transfusions, folic acid supplements, and antibiotics may also be Used.A cancer medicine
called hydroxyurea (Droxia, Hydrea, Siklos) is also used for sickle cell Anemia.[33]

10.HERBS USED IN TREATMENT OF ANEMIA

1)Amla (Emblica, Indian gooseberry or amla) (Biological source/ family
Emblica officinalis Gaerth (Phyllanthus emblica Linn.),Belonging to
family Euphorbiaceae .[34] )

* Role of amla in the treatment of anemia
A)High Vitamin C Content

O Converts Ferric Iron (Fe**) — Ferrous Iron (Fe?")

O Enhances intestinal iron absorption

B)Antioxidant Compounds (Emblicanin A & B, Flavonoids, Tannins) Fig no.10.1:- Amla
O Reduce oxidative stress on red blood cells (RBCs)

O Prevent hemolysis (RBC destruction)

C)Stimulation of Hematopoiesis

O Activates bone marrow — Increases RBC production.

O Enhances Erythropoietin secretion.[35]
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D)Hepatoprotective Action

O Improves liver function.

O Enhances iron storage & metabolism (ferritin, transferring regulation)
E)Nutritional Support

O Provides iron, amino acids, minerals.

O Supports hemoglobin synthesis [36]

* Uses of Amla

Amla is a very important fruit in Ayurveda and modern herbal medicine because it has a lot Of nutrients and
helps build blood. It is useful for treating iron deficiency anemia and Improving blood health overall.

1)Source of Iron and Vitamin C

Amla contains natural iron that helps increase hemoglobin levels.It is very rich in Vitamin C, which is one of
the highest among fruits. This helps the body absorb iron from plant Sources better. When amla is used with
other iron-rich herbs or foods like sesame seeds, Moringa, spinach, the body can use the iron more effectively.

2)Improves Hemoglobin and Red Blood Cell Production

Drinking amla juice or taking amla powder regularly helps the body make new red blood Cells. The
antioxidants in amla, such as ellagic acid and gallic acid, also protect red blood Cells from damage caused by
harmful substances.[37]

3)Acts as an Immunity Booster

Anemia can make the body weaker and lower immunity, leading to fatigue and more Infections. Amla helps
strengthen the immune system and reduces weakness and the risk of Repeated infections.

4)Enhances Iron Supplement Therapy

When used along with iron-rich herbs such as Punarnava, Sesame, or Moringa, amla can make iron therapy
more effective and help reduce side effects like stomach upset.[38]

2)Sesame Seeds (Til) (Biological source/family:-Sesamum indicum
Linn., belonging to the family Pedaliaceae.[39])

* Role of sesame seeds in the treatment of anemia A) Rich Source
of Iron Black sesame seeds are particularly rich in nonheme iron. o

Regular intake increases the body’s iron pool.

Fig no.10.2:- Seasem seed o

Helps in restoring iron stores and improving red blood cell production.[40] B) Presence of Copper and Zinc

0 Sesame seeds contain copper and zinc, trace elements required for iron metabolism and RBC
maturation.

0 Copper aids in the creation of hemoglobin and the transformation of iron into ferrous iron, which is
useful.

0 Zinc supports enzyme systems involved in erythropoiesis (RBC formation). C) Folate and Vitamin B

Complex Content
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0 Folate (Vitamin B9) and other B vitamins in sesame seeds support DNA synthesis in the bone marrow,
necessary for new RBC formation Helps prevent megaloblastic anemia.[41]

D) Antioxidant Action

O Sesame contains lignans (sesamin, sesamolin) and vitamin E, which act as strong Antioxidants.
O These protect RBCs from oxidative stress and membrane damage.

O Increases RBC lifespan and prevents hemolysis.

E) Improves Iron Bioavailability

O Sesame seeds also contain phytic acid, which can reduce iron absorption, but Roasting or soaking decreases
phytic acid levels.

O When properly processed, sesame becomes a bioavailable source of iron and Micronutrients.
F) Supports Erythropoiesis

O Nutrients in sesame seeds (iron, copper, folate, protein) promote hematopoiesis (blood cell formation) in
bone marrow.

O Enhances overall red blood cell count and hemoglobin level.[42]e

Uses / Medicinal importance

Acts as a nutritive tonic and immunity booster.

Used in anemia due to rich iron and folate content.

Exhibits antioxidant, anti-inflammatory, and cholesterol-lowering properties.

Used in Ayurveda for hair growth, skin health, and general strength[43].

3) Punarnava (Sanskrit), Spreading Hogweed (English) (Biological
source/family:- Boerhavia diffusa Linn., which is belonging to family
Nyctaginaceae [44])

* Role of punarnava in the treatment of anemia A) Hematinic

Effect (Increases Hemoglobin)

o Punarnava helps stimulate erythropoiesis (red blood cell production)

in bone marrow. Fig no.10.3:- Punarnava

o Its active compounds (punarnavine, boeravinones, alkaloids, and flavonoids) enhance hemoglobin synthesis

by improving iron metabolism and utilization.[45] B) Iron Absorption and Metabolism

o Punarnava improves the function of the liver and spleen, which play vital roles in iron storage, conversion,
and recycling. By promoting better hepatic function, it enhances iron absorption and ferritin formation. C)
Antioxidant and Cytoprotective Action o The herb contains flavonoids, tannins, and phenolic compounds

that act as antioxidants.
o They prevent oxidative damage to red blood cells.
o They reduce lipid peroxidation, maintaining RBC membrane stability.[46] D) Anti-inflammatory and

Detoxifying Effects
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o Punarnava’s anti-inflammatory and diuretic properties help detoxify the body and reduce toxininduced
suppression of hematopoiesis. o Cleanses the blood and supports healthy circulation. E) Hepatoprotective

Action

o Punarnava acts as a liver tonic (hepatoprotective) by regenerating hepatocytes and improving bile
secretion.[47]

* Uses
O It is used to treat anemia, swelling, jaundice, fluid buildup, and liver problems.
O It is also used as a rejuvenating and restorative tonic in Ayurvedic medicine.

O It helps with kidney and urinary issues because of its diuretic properties.[48]

11.DIFFERENCE BETWEEN ALLOPATHY AND HERBAL TREATMENT OF ANEMIA]

Aspect Allopathic medicine Ayurvedic medicine
(herbs)

Approach Focuses on replacing or Aims to balance the
supplementing iron and body’s systems,
addressing the . improve blood
symptoms of anemia[49] formation (Raktadhatu), and

correct the root cause
naturally[35]

Common treatment Iron Use of herbal tonics and
supplements plants that enhance
(ferrous sulfate, ferrous hemoglobin synthesis and

fumarate), folic acid, vitamin improv; digestion. and
B12 injections, absorption of

erythropoietin, and blood nutrients.[36]
transfusions.[49]

Example of medicine/herb Ferrous sulfate tablets - Folic | Amla (Emblica
acid & B12 infection officinalis) - rich in
Erythropoietin (for chronic vitamin C enhances iron
anemia)[49] absorption. [35]
Punarnava (Boerhavia
diffusa) improves kidney
function and blood
quality.[40]
Sesamum

indicum (Sesame seeds)
- rich in iron and folate.[45]

Mechanisms of action Provides direct | Stimulates natural
supplementation of iron and | hemoglobin synthesis,
vitamins to quickly raise | enhances iron

hemoglobin levels[49] absorption, and  reduces
oxidative  stress  through

antioxidants[35]
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Side effects May cause  constipation, | Generally safe and well
nausea, gastric irritation, or | tolerated, though some herbs
iron overload[49] may act slowly and need long-
term use for effect[44]

Duration of effect Faster improvement in Gradual and long-term
hemoglobin levels[49] improvement with  added
benefits for immunity and
vitality[38]
Focus on causes vs Primarily targets Addresses both root cause
Symptoms symptoms (low iron, low Hb | and symptoms, such as poor
)[49] digestion, malabsorption, or
chronic illness[34,40]
Preventive aspect Limited preventive role; Strong preventive approach —
Mainly curative[49] herbs like amla and sesame

help maintain normal
hemoglobin naturally.[42]

Table no.11. 1 :- Comparative Study of Allopathy And Herbal Treatment of Anemia
12.CONCLUSIONS

Anemia continues to be one of the most prevalent nutritional deficiency disorders worldwide, affecting
populations in both developing and developed countries. Its consequences on human health, productivity, and
socio-economic development are profound. The review highlights that while modern (allopathic) treatment
primarily focuses on iron and vitamin supplementation, herbal remedies offer a holistic, safe, and sustainable
alternative. Medicinal plants such as Emblica officinalis (Amla), Sesamum indicum (Sesame), and Boerhavia
diffusa (Punarnava) possess rich phytochemical profiles including iron, vitamin C, tannins, flavonoids, and
antioxidants that promote hemoglobin synthesis, enhance iron absorption, and improve overall blood quality.
These herbs not only correct anemia but also strengthen immunity, improve metabolism, and maintain long-
term wellness. Incorporating these traditional herbal medicines with modern scientific validation can provide
a complementary and preventive strategy against anemia. Future research should focus on clinical trials,
standardization of herbal formulations, and understanding synergistic effects among herbal combinations to
ensure safety and efficacy.
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