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Abstract  An autosomal recessive genetic condition 

with a high frequency in populations of European descent 

is hemochromatosis. Reports indicate that 60% to 90% 

individuals of European descent exhibit a mutation linked 

to hemochromatosis. A hereditary or acquired illness 

called hemochromatosis is brought on by an individual's 

body storing too much iron. The pathogenetic approach of 

chronic, excessive dietary iron absorption coupled with the 

breakdown of normal regulatory systems contributes to 

hemochromatosis. As a result, ferritin, especially 

hemosiderin, which is a kind of stored iron, gradually but 

significantly rises. The human body needs iron to function 

normally on a daily basis and to be healthy. On the other 

hand, too much iron caused the hazardous circumstances. 

Hemochromatosis can lead to an iron buildup that affects 

many bodily systems and organs, including the heart, liver, 

pancreas, endocrine glands, and joints. In healthy 

individuals, feedback systems impede the absorption of 

iron as stored iron levels rise. Dietary restrictions, such as 

consuming green tea, are required to reduce the absorption 

of iron. A great plant supplement for healthy liver function 

is turmeric. Diseases brought on by an excess of iron can be 

successfully treated with a variety of herbal supplements. 

Plant-based vitamins such as manjishta, spirulina, and 

neem aid in the efficient treatment of hemochromatosis. 

Chinese herbal remedies are also incredibly powerful. 

When iron overload occurs, scavenging surplus iron can be 

beneficial. During this period, iron overload can be 

controlled with the use of botanical chelators. Antioxidant 

and iron chelation activities work well. Supplemental 

nutrition also aids in controlling iron excess symptoms. 

Maintaining an individual's body's iron load is another 

benefit of taking dietary supplements. 

Keywords  Genetic, Hemochromatosis, Excess of Iron, 

Herbal Supplements, Botanical Chelators, Antioxidant, 

Iron Chelation 

1. Introduction

A frequent heritable illness called hemochromatosis is 

characterized by a progressive build-up of iron in the body, 

which is thought to be caused by increased absorption from 

food sources [1]. Iron is necessary for your body to 

produce red blood cells, maintain good health, grow 

muscle and heart tissue, and carry out the daily functions of 

your internal organs and body. Iron excess, however, can 

be dangerous. The quantity of iron that is absorbed from 

food is normally regulated by the body, which increases it 

when it is required and lowers it when iron levels are 

excessive. The body absorbs too much iron from the diet 

on a daily basis in hemochromatosis. Iron overload, usually 
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an accumulation of iron, can result from hemochromatosis 

and impair a number of body organs and systems, 

including the pancreas, liver, heart, endocrine glands, and 

joints [1]. 

Syndromes associated with iron excess may be acquired 

or congenital. A mutation in the HFE (hereditary 

hemochromatosis) gene leads to an overabundance of iron 

absorption, which is the cause of hemochromatosis, a 

prevalent hereditary condition among persons of European 

descent [2]. About 1 in 15 individuals with Northern 

European ancestry have at least one copy of the C282Y 

variant in the HFE (hereditary hemochromatosis) 

chromosome. 

This indicates that around 1 in 225 members of this 

community are at risk of hemochromatosis since they 

possess two copies of the gene. Primary hemochromatosis 

is far less common in Asian and African ethnicities due to 

the significantly lower frequency of the C282Y mutation in 

the genes in these populations [2]. 

Additionally, iron overload may coexist with anemias 

such as thalassemia that can be marked by severe 

inadequate erythropoiesis, ongoing transfusions, or both. 

The only method for expelling iron is by bleeding or 

sloughing of the epithelium as there is no excretory organ 

for it. Micronutrient iron may result to illness and mortality 

if it is abundant or insufficient [3]. 

HFE NIH external link gene mutations cause the most 

prominent types of hemochromatosis. C282Y is the name 

of the HFE (hereditary hemochromatosis) mutation that 

often results in hemochromatosis. H63D is another HFE 

mutation that could cause iron overabundance. The 

majority of people with iron overload have two copies of 

C282Y. Although it is less prevalent and usually less 

severe, iron overload can also occur in individuals who 

have a single copy of C282Y alongside a single copy of 

H63D. 

The most popular technique used by physicians to treat 

hemochromatosis on occasion is phlebotomy, or taking a 

pint of blood at a time. This is the safest and most effective 

way to reduce the accumulation of iron in the body NIH 

external link. Treatment for hemochromatosis may reduce 

symptoms and prevent consequences. You should consume 

a nutritious, well-balanced diet if you have 

hemochromatosis. The majority of hemochromatosis 

sufferers do not require dietary adjustments to consume 

less iron. The amount of iron withdrawn during 

phlebotomy treatment has a considerably greater influence 

on iron levels than does diet modifications [3]. 

2. Hemochromatosis Types 

Hereditary hemochromatosis (HFE) gene mutations 

account for the bulk of hemochromatosis cases. (type 1). In 

Caucasian populations, the HFE gene's C282Y mutation 

has a tendency to appear although the disease's penetrance 

and clinical manifestation are very different [4]. Patients 

with alcohol-related liver injury or nonalcoholic fatty liver 

disorder often have elevated serum ferritin, which is most 

likely caused by necroinflammation. This raised ferritin is 

seen in many other disorders as well. Elevated serum 

ferritin concentrations have also been linked to a variety of 

neoplastic processes and systemic inflammatory conditions. 

In these circumstances, the transferrin saturation is 

typically within normal bounds. Seldom does nonalcoholic 

fatty liver disease have a serum ferritin content of greater 

than 1 mg/ml. Serum ferritin reduces with risk factor 

adjustment, and the diagnosis of iron overload is unlikely if 

genetic testing turns up no obvious abnormalities. Patients 

with type 1 HH (Hereditary hemochromatosis) who have a 

blood ferritin content of more than 1 mg/ml are far more 

likely to develop severe fibrosis and cirrhosis [5]. 

Type 2 hemochromatosis, also referred to as juvenile 

hemochromatosis, is further divided into two subtypes: 

type 2a, linked to hemo juvenile mutations, and type 2B, 

linked to hepcidin mutations. The manifestations of type 2 

as well as type 1 HH are quite comparable because both 

forms of HH are associated with decreased expression of 

the master iron-regulating enzyme hepcidin. 

Mutations in the transferrin receptor are a characteristic 

of type 3 HH (hereditary hemochromatosis). The way it 

appears clinically is quite comparable to HH type 1. Organ 

dysfunction usually begins in the fourth decade of life. 

Thus, compared to type 1 disease, the overall 

phenomenology and pace of disease progression are less 

severe [6]. 

Idiopathic hemochromatosis, or genotypic IH, also 

seems to have a broad range of clinical manifestations, and 

homozygous people may have normal to noticeably 

elevated iron levels. It appears that the majority of 

heterozygous people are not susceptible to large iron 

loading, and their minor increase in iron reserves does not 

seem to increase with age [7]. 

Due to a decrease in hepcidin expression, genetic 

hemochromatosis causes excessive absorption of dietary 

iron, which leads to iron overload. Increased and excessive 

intestine dietary iron absorption of both heme and 

nonheme types of iron is the condition's hallmark. Over 

time, this can lead to an accumulation of high levels of iron 

in the body and different organs, which can result in 

elevated iron levels indications [8]. 

Genetic hemochromatosis is an extremely prominent 

autosomal dominant disorder in European white 

populations, occurring in 1 per 300 to 500 individuals. 

USA, Latin America. Men are two to three times more 

susceptible than women to have hemochromatosis. The 

predicted gender ratio is between 1.8:1 and 3:1 [9]. 
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Figure 1.  Prevalence Hemochromatosis in different regions of the world 

The highest prevalence, approximately 1 in 200 to 1 in 

300 people of Northern European ancestry, is found in 

Northern Europe, particularly Scandinavia and the British 

Isles. The prevalence is lower in Southern Europe, where 

estimates range from 1 in 1,000 to 1 in 2,000. The 

incidence is roughly 1 in 200 to 1 in 400 in North America, 

mostly among those with Northern European heritage. In 

Asia, although the precise numbers can differ greatly by 

area, the prevalence is often lower, with hereditary types 

being less common. There is little information on 

hemochromatosis in the African region, and it is generally 

thought to have a low prevalence. With prevalence 

estimates of 1 in 200 to 1 in 300 for individuals of 

European ancestry, Australia is comparable to Northern 

Europe. These numbers may change depending on lifestyle, 

environmental, and genetic variables. 

Pictorial representation of lifetime prevalence of 

Hemochromatosis in different regions of world is 

mentioned in Figure 1 [10,11,12]. 

3. Mechanism of Hemochromatosis 

In response to various cues, including an iron absence in 

the body, two distinct kinds of membrane proteins in the 

apex tip of the duodenum enterocyte are capable of 

absorbing iron from diet ions. For enterocyte transit, one is 

the capacity of duodenal cytochrome B (DcytB) to change 

the Fe3+ ion into the ferrous Fe2+ ion. Another is metal 

divalent transporter-1 (DMT-1), which transports divalent 

metallic ions into cells as the name impliesFe2+ ions must 

be linked to ferritin and stored intracellularly because their 

free form is toxic. However, the basolateral layer of the the 

duodenum enterocyte contains ferroportin (FPN), an iron 

carrier, and a ferroxidase such as hephaestin (HEPH) or 

ceruloplasmin. These can help release the stored irons from 

enterocytes in reaction to indications from those organs 

that are lacking, like the bone marrow. The HEPH enzyme 

deteriorates exported Fe2+ ions to Fe3+ ions. The oxidized 

Fe3+ ions, in a complex with transferrin, are then 

transported to the target organs by blood circulation, such 

as the liver for storage or the bone marrow for 

erythrocytosis. For a variety of factors, Fe2+ iron is unable 

to move to veins when it is stored, so it builds up in the 

organs and cells and results in iron overload, or 

hemochromatosis, in vulnerable tissues including the liver 

and intestines [13]. Three routes exist for excess iron to 

enter the human body: the enteral route, which is by dietary 

heme and non-heme iron absorption; the parenteral route, 

which is through iron-containing chemical injections or 

transfusions; and the placental route, which occurs during 

embryonic life [14]. The illness propensity and the 

mutations are inherited in an autosomal recessive manner. 

Elevated iron levels in cells and tissues cause the Fenton 

reaction, which generates free hydroxyl radicals that are 

toxic to cells, can break DNA, and cause fibrosis, 

reconfiguration of tissues, and cell death. How widespread 

HFE mutations are depends on a number of factors, 

including age, gender, and the interactions between the 

mutations and other genes that control the body's 

absorption of iron. Additionally, the iron homeostasis and 

penetration will be influenced by external factors such as 

blood donations, alcohol consumption, supplemental iron, 

vitamin C (ascorbic acid) intake, as well as the iron content 

and composition of the food, or the ratio of factors that 

encourage and hinder the absorption of iron. 

The earliest indications of the complex disease 

hemochromatosis include arthralgias, erectile dysfunction, 

diminished libido, indicators of heart disease, and diabetes 

mellitus. Later, liver cirrhosis, cardiomyopathy, pancreatic 

fibrosis, and osteoporosis are indications of organ failure 

and damage. Treatment must begin early, ideally before 

symptoms and organ dysfunction have materialized, as the 

effects and organ damage tend to be irreversible [15]. 

Pictorial representation of Iron metabolism is shown in 

Figure 2. 

Types, severity and prevalence of Hemochromatosis are 

mentioned in table 1. 
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Figure 2.  Dietary iron metabolism 

Table 1.  Types, severity and prevalence of Hemochromatosis 

Types of Hemochromatosis Severity of Hemochromatosis Prevalence of Hemochromatosis 

Type 1 (Hereditary Hemochromatosis) -development of severe cirrhosis and fibrosis 

-almost 45% of men can experience erectile dysfunction 

-diabetes mellitus 

-skin hyperpigmentation 

-cardiomyopathy 

-in men between age of 40-60 

-in women after menopause or 

between age of 40-50 

Type 2 (Juvenile Hemochromatosis) 

2a(linked to hemojuvenile mutations) 

2b(linked to hepcidine mutation) 

-hepatomegaly 

-hypogonadotropic hypogonadism 

-acute iron overload 

-organ dysfunction before age of 30 

-usually shows symptoms in 

childhood 

Type 3 (transferrin receptor related ) -liver, heart, pancrease damage 

-diabetes mellitus 

-cardiovascular diseases 

-between age of 25-30 

Type 4 (Ferroportin disease) -mild anemia 

-skin discoloration 

-liver diseases 

-diabetes mellitus 

-osteoporosis 

-between age of 40-60 

 

4. Role of Iron in Hemochromatosis 

Numerous conditions can result in iron overload, which 

can itself cause organ damage and elevate mortality rates. 

Since there are no excretory mechanisms in humans, total 

body iron stores are generally maintained within the range 

of 200–1500 mg (for men, this means 13 mg/kg of iron in 

the storage pool, and for women, it is 5 mg/kg). This is 

accomplished by appropriately adjusting intestinal iron 

absorption. 

When stored iron rises in healthy persons, feedback 

systems prevent iron absorption. Iron overload is a result of 

any illness that causes the body to absorb more iron overall. 

Regardless of whether tissue damage is present or not, iron 

overload is defined as an increase in stored iron. Several 

variables can be used to categorize it, including the 

mechanism by which iron enters the body, the primary 

tissue location where iron accumulates, and the reason for 

the excess [16]. 

The root cause of the body's iron overload in 

hemochromatosis is an overabsorption of iron from diet. 

Thus, theoretically, consuming a low-iron or iron-free diet 



706 Botanical Nutritious Food Supplement for Treating Hemochromatosis  

 

might reduce down the rate at which the body accumulates 

iron. Other important factors include the ratio of the 

utilisation of iron promoters to inhibitors in the meal and 

the bioavailability of the iron in the diet. Nevertheless, the 

beneficial impact of well-organised nutritional treatments 

in hemochromatosis has not been sufficiently examined in 

large-scale, prospective, controlled trials [17]. 

The categorization of Iron overload diseases according 

to their excess iron storage area and route of iron access is 

mentioned in Table 2. Hereditary spherocytosis, 

stomatocytosis, and pyruvate kinase deficiency are 

examples of chronic hemolytic disorders [18,19]. 

Thalassemia, congenital and acquired sideroblastic 

anemias, and congenital and acquired dyserythropoietic 

anemias are examples of iron loading anemias [20,21]. 

Non-alcoholic liver steatohepatitis, end-stage cirrhosis of 

the liver, intoxicated liver dysfunction, chronically 

infectious hepatitis, portocaval shunts, the condition 

cutanea tarda, and dysmetabolic-related liver overload 

caused by iron are examples of chronic liver disorders. 

Homeostatic mechanisms also effectively regulate the 

consumption of iron from diet. Its physiological limit is 3 

mg/day. A very complicated process that is only partially 

understood is absorption. Iron, one of the necessary metal 

elements, keeps the human body functioning normally. It is 

primarily engaged in vital physiological processes like the 

transport of oxygen and electrons, the production of DNA, 

and other enzyme reactions. There are no natural pathways 

for iron to be excreted after it is absorbed; instead, it is 

carried throughout the body by the bloodstream and the 

gastrointestinal system. Overconsumption of iron can 

cause lipid peroxidation, damage cells, and deposit iron in 

tissues and organs. These conditions can result in cancer, 

hematological disorders, and other chronic, often occurring 

diseases. Moreover, ferroptosis, a kind of regulated cell 

death, it is symbolised by an excess of iron, which builds 

up lethal amounts of lipid hydroperoxides [22]. 

Since large iron stores cause reactive oxygen species to be 

developed, they may accelerate the onset of cancer or 

degenerative disorders like cataracts and cardiovascular 

disease. Progressive iron overload can result from the 

inherited iron storage illness homozygous 

hemochromatosis in addition to the abusive use of iron 

supplements. The less severe, asymptomatic variant of 

hemochromatosis known as heterozygous 

hemochromatosis has the ability to enhance iron absorption, 

but only slightly and irregularly, and typically fails to end 

in iron excess or tissue damage. Iron overload may arise 

gradually among individuals with homozygous 

hemochromatosis, an inherited iron storage condition. Iron 

deposits causes tissue damage in several organs, 

particularly the pancreatic, liver, and heart. Clinical 

indicators include weariness and brownish-yellow 

complexion, as well as cirrhosis, cardiomyopathy, or 

diabetes [23]. 

Considering Danish women of reproductive age lose 

more iron physiologically while menstruation and during 

pregnancy, the recommended daily intake of iron is 

higher—15 mg—for these women [19]. 95% of Danish 

women of reproductive age take less iron than is advised, 

with the median regular consumption of 9.7 mg (5-95 

percentile: 5.6 - 14.5) [24]. 

Table 2.  Iron overload diseases categorized by the site of substantial iron deposition and the route of iron access 

Route of access Conventional Storage Areas 

Reticuloendothelial Parenchyma Both 

Enteral Route Chronic hemolytic disorders Hemochromatosis 

Iron-loading anemias 

Juvenile hemochromatosis 

Congenital hemochromatosis 

African iron overload 

Chronic hepatic disorders 

Ceruloplasmin deficiency 

Parenteral Route Transfusional (early stage) 

Iron containing compounds 

 Transfusional 

Placental Route  Perinatal hemochromatosis  
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5. Botanical Supplements Uses in 
Treatment of Hemochromatosis 

Hemochromatosis results from increased heat and 

energy in body due to metabolic and biochemical processes 

primarily. It results from blood entity imbalance in the 

body. 

Since there is currently no alternative method for 

removing excess iron from the body, phlebotomy is the 

most often used therapy. However, iron overload in the 

body can be naturally decreased by taking botanical 

supplements. Since iron chelators make up the majority of 

herbal supplements used to treat hemochromatosis. 

Iron chelators have a strong affinity for iron and stop it 

from building up in tissues and organs. By attaching 

themselves to iron's electrochemical coordination sites, 

they prevent iron from catalyzing redox processes. After 

then, the body transports and eliminates the chelated iron. 

The body eliminates the chelated iron through faeces and 

urine. 

The absorption of nonheme iron was considerably 

reduced by Chinese green tea and rosemary extracts with 

distinct chemical compositions. Lime blossoms, vervain 

and peppermint are highly beneficial in reducing the 

absorption of iron. Berberine can suppress the 

development of hepcidin, a protein that controls iron 

storage and metabolism, and lessen iron overload in the 

liver. Turmeric is the most effective natural treatment for 

consistently reducing extra iron in the body, according to 

scientific research. Iron can be bound by turmeric from 

cells and subsequently expelled by the body with its 

assistance. 

Manjistha(Rubia cordifolia) is a primary herb used to 

cure hemochromatosis. This herb aids in the detoxification 

process and shields the liver from toxins and free radicals 

that may severely damage the body. 

Gandhak Rasayan is a potent mineral preparation that 

has anti-oxidant, anti-viral, and anti-microbial properties. 

Its usage to cleanse blood and shield the liver from 

destructive toxins makes it a useful herbal supplement for 

hemochromatosis. Hemochromatosis mostly produces 

impotence and infertility; this supplement helps treat these 

symptoms by impacting the genital organs in an efficient 

manner. 

For individuals with hemochromatosis, green essential is 

a very beneficial supplement. The main ingredients of this 

herbal remedy include the amla plant (Emblica officinalis), 

the leaves of green tea (Camellia sinensis), spirulina 

(Spirulina platensis), barley grass (Triticulum aestivum), 

and grapefruit seeds (Vitis vinifera). It is widely used. It 

purifies blood. The other herbs utilized in this composition 

are all antioxidants. That supports the defense against 

different viruses and toxins that harm our livers. 

To cure liver problems, Navkarshik Churna utilises 

botanicals such as Manjistha root (Rubia cordifolia), 

Katuki (Picrorrhiza kurrao), Giloy (Tinospora cordifolia), 

Daruhaldi (Berberis aristata), and Neem (Azadirachta 

indica). It is an excellent additive for the treatment of 

cirrhosis and fatty deposits in the liver. Neem is an organic 

blood purifier that increases blood flow and gets rid of 

impurities. It has antioxidant properties by nature. Chelated 

iron and contaminants are transformed by the liver into 

innocuous compounds that the body can eliminate. The 

majority of the herbs listed have antioxidant properties and 

help to preserve the health of the kidneys and liver. By 

increasing antioxidant levels and stabilising blood marker 

enzyme levels, they stop chemically induced liver damage. 

They thereby affect liver protection, which could help 

purify the blood [25]. 

Iron chelation and hydroxyl radical quenching are two 

work of milk thistle's flavonoid constituent namely 

silymarin. Iron absorption in HFE hemochromatosis 

patients was reduced by more than 40% when 140 mg of 

silybin, the primary silymarin component, was 

administered with a test meal that contained roughly 14 mg 

of non-heme iron. Serum ferritin, a measure of decreased 

total body iron reserves, decreased somewhat (13%) in 

patients with long-term hepatitis C after receiving silybin 

treatment for a period of twelve weeks [26]. 

It has been discovered that natural elements such as a 

substance called flavonoids, terpenoids, along with 

polyphenols, as well as Chinese botanical mix medications 

(such as salve miltiorrhiza injection, Gegen Qinlian 

decoction, Tongxinluo, along with Banxia-Houpu 

decoction) can control iron overload, especially through 

ferroptosis, which is A type of cell death results from the 

formation of dangerous lipid species brought on by iron 

overload in cells. In China, traditional folk remedies such 

as tongxinluo and injections of salve miltiorrhiza are 

frequently used to treat hemochromatosis CVD. 

Well-known cardioprotective herbs, such as Astragalus 

membranaceus, Bunge, Gardenia jasminoides J. Ellis, as 

well as Chuanxiong Rhizoma, have been demonstrated to 

be effective in maintaining normal heart function by 

lowering iron overload. These herbs also contain active 

ingredients like astragaloside, geniposide, and tetramethyl 

pyrazine. More precisely, a number of flavonoids with 

substantial iron-chelating properties against iron 

deposition have been identified [27]. 

As was previously said, excess iron cannot be removed 

from the body in its natural state; instead, it must be 

chelated, which the liver then changes into a form that is 

safe for the body to use. The previously mentioned herbs 

have iron chelation or antioxidant properties that help stop 

iron from catalysing redox reactions and can aid with liver 

protection as well. Therefore, these botanical supplements 

are beneficial in treating hemochromatosis since they 

significantly aid in lowering the body's iron levels. The 

botanical supplements are available as herbal mixtures or 

as individual herbs. Despite not being measured or 

consistent, the composition of combinations or decoctions 

is nonetheless useful. Certain herbal treatments are 

prepared or used at home primarily in accordance with 

traditional knowledge that dates back thousands of years. 
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Since the composition is primarily estimated, it may alter at 

any point throughout the preparation process [28]. 

6. Botanical Chelators Used in 
Management of Hemochromatosis 

Scavenging excess iron effectively is a viable strategy to 

limit and inhibit tissue damage caused by free radicals. Iron 

chelation is increasingly being used to treat a variety of 

iron-related conditions. Chelators not only remove iron 

from the body but also absorb and bound liberated iron 

securely to stop the production of reactive oxygen species 

[29]. Unquestionably, iron chelation is quite helpful in 

treating excessive levels of iron in individuals, but it can 

also be helpful in treating conditions including 

ischemia-reperfusion injury, liver infections, neurological 

disorders, diabetes, inflammation, and atherosclerosis that 

are caused by oxidative stress [30]. 

The elderberry fruit, Sambucus nigra L., a common bush 

that grows wild in many regions of Africa, has fruits that 

are rich in cyanidin-based anthocyanins, a potent iron 

chelator. It was discovered that "Haschberg extract," which 

is primarily ascribed to cyanidin-3-glucoside, had a higher 

iron-chelating potency than previously recognized 

standard iron chelators. This herbs commonly administer 

in extract form or as a tea [30]. 

Natural products which act as chelators in 

hemochromatosis their phytochemical constituents, 

mechanism of action and pharmacological effects are 

mentioned in Table 3. 

The natural bioflavonoid kolaviron, which is present in 

Garcinia kola nuts, a bitter seed that is popularly chewed in 

Nigeria, has been proven to be an efficient iron chelator in 

preserving rats from lipid oxidation. With an even higher 

affinity for Fe2+ than ferrozine, quercetin is a well-known 

Fe2+ chelator that combines both Fe3+ and Fe2+. Although 

neither ATP nor citrate, the two main intracellular 

chelators of iron, are present, quercetin can still inhibit 

iron-promoted Fenton reaction at micromolar quantities. 

This suggests that quercetin's radical scavenging ability 

barely protects against damage caused by Fenton chemistry. 

When combined, quercetin's iron chelation ability may 

account for a significant portion of its antioxidant action 

[31]. 

Table 3.  Botanical products acting as chelators in hemochromatosis 

Natural product Essential phytochemical constituents Mechanisms Pharmacological effects 

Curcuminoids βdiketone Iron chelation linked to 

nontransferrin in plasma 

Reduced NTBI, nonheme iron, 

and malondialdehyde (MDA) 

concentrations 

Amgel’s wings (plurotus 

porigens) 

Cyanidine, alkaloids Iron overabundance chelation Reduction in plasma Fe3+ 

concentration 

Spondias pinnata bark Epigallocatechin-3-gallate Antioxidant qualities and 

chelation of iron 

GTE reduced redox iron as well 

as free radicals, which improved 

pancreatic and liver activity. 

Green tea extract From Spondias pinnata bark extraction, 

the compounds gallic acid (GA) and the 

methyl gallate (MG) were extracted. 

Reduction of ferritin-bound iron, 

chelation of unbound iron, and 

oxidant 

GA and MG's protective effects 

against liver dysfunction caused 

by iron excess 

Clerodendrum 

colebrookianum foliage 

Quercitin, gallic acid Iron chelation and antioxidant 

properties 

Hepatoprotective properties 

Nerium indicum leaves Kampeferol, quercitin Iron chelation and antioxidant 

properties 

Decreased toxicity owing to iron 

overload 

Terminalia chebula Quercetin, catechin, and kaempferol Effects of chelation, radical 

scavenging, and DNA protection 

Decreased toxicity owing to iron 

overload 

Emblica officinalis fruit 

extract 

Ellagic acid, rutin, quercetin Iron chelation and antioxidant 

properties 

Decreased levels of serum 

ferritin, liver iron, and enzymes 

Fruit from the Prunus 

nepalensis species. 

Ascorbic acid, rutin, the methyl gallate, 

reserpine, gallic acid, purpurin, tannin 

and catechin 

Characteristics that chelate, 

scavenge, and reduce iron 

Reduction of hepatotoxicity 

caused by iron excess 

Insectivorous plant 

(drosera barmannii vahl.) 

Ascorbic acid, hyperoside, myricetin Activity of iron chelation Decreased iron levels in the liver 

and decreased liver damage 

The plant Allium porrum 

with the Medicago sativa 

plant 

Maymarsine, kaempferol, astragalline 

Luteolin, apigenin, stachydrium 

Action of iron chelation Reduced iron and ferritin levels in 

the serum 

Melilotus officinalis Melilotoside, chlorogenic acid, 

rosmarinic acid, isoquercetine 

Antioxidant qualities and 

chelation of iron 

Enhanced disposal of iron in 

urine and stool, which safeguards 

important organs 
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Pleurotus porrigens, frequently referred to as angel's 

wings mushroom, is a culinary and medicinal fungus that 

has demonstrated adequate efficiency in chelating excess 

iron in mice. This could present a novel natural treatment 

option for people experiencing iron overload. Strong iron 

chelation properties are also known to be present in 

phenols (chrysin, puerarin, naringenin, and genistein) and 

traditional Chinese medicines/herbs (panax ginseng, 

ginkgo biloba, and scutellarin baicalensis Georgi) [32]. 

The phytochemicals that give natural products their 

pharmacological effects, mechanism of action, and 

elimination of iron or elimination of radicals activities are 

mentioned in Table 4. 

Hemochromatosis is one of the many illnesses that 

herbal medicines are frequently used to treat in folk 

medicine, however their use frequently differs by culture 

and tradition. Herbs are utilised in many cultures to help 

detoxify the body, promote liver function, and treat iron 

excess symptoms. Common herbs include turmeric, 

dandelion, and milk thistle. Instead of concentrating only 

on the physical symptoms, folk medicine frequently adopts 

a holistic approach, taking into account the patient's entire 

well-being, including emotional and spiritual components. 
Certain herbs are used as preventative measures to keep the 

body healthy or balanced, which may assist lessen iron 

toxicity or absorption. 

The previously mentioned plants can be utilised in a 

variety of ways, including extracts, decoctions, and liquids 

for tea. The majority of the herbs included are traditional 

remedies that have been in use for generations. However, it 

has been simplified for easier management in the current 

generation. For instance, medicinal sativa pills and 

turmeric capsules. It's simple to take these supplements in 

the form of juice or by adding the powder into a beverage. 

Table 4.  Botanical products having iron chelation or radical scavenging activity 

Natural product Phytoconstituents 

responsible for activity 

Mechanisms Pharmacological effects 

Garcinia kola Kolaviron Iron chelation and antioxidant 

properties 

Minimising the damage that 

ascorbate and iron do on 

microsomal triglycerides 

Leaves of Azadirachta indica, or 

neem 

Quercetin, nimbidol, 

azadirachtin 

Power reduction, scavenging, and 

anti-oxidation of iron ions (Fe3+) to 

iron ions (Fe2+) 

Antioxidant qualities 

Foliage of the Lotus 

(nelumbonucifera Gaertn) 

Rutin, catechin, quercetin Iron-chelating, scavenging, and 

antioxidant qualities 

Decrease in the labile iron pool 

with increasing dose 

Bergamot and orange juice Neoeriocitrin, luteolin, 

carotenoids 

Iron's redox action is blocked and 

chelated by antioxidants. 

Decreased peroxidation of 

membrane lipids and production 

of reactive oxygen species. 

prevention of oxidative damage 

to DNA 

Spondias pinnata stem bark Catechen, quercetin, 

phenolic compounds 

Iron-reducing, radical-scavenging, 

antioxidant, and chelatin-containing 

qualities 

Reduction in the labile iron 

pool's level 

Oils of Thyme(Thymus 

vulgaris), origano (Origanum 

vulgare), basil (Ocimum 

basilicum) 

Anthocyanins, carvacrol, 

1,8-cineol 

Iron chelation and antioxidant 

properties 

Lipid peroxidation inhibition 

brought on by Fe(2+)/ascorbate 

or Fe(2+)/H(2)O(2) 

White and red ginger(Zingiber 

officinale roscoe, Zingiber 

officinale varrubra) 

Gingerols, shogaols, and 

paradols 

Iron-reducing power activities, OH 

scavenging, and Fe(2+) chelating 

ability 

Protective impact via lowering 

the brain's levels of 

malondialdehyde 

Unripe paw paw (carica papaya) 

fruit 

Neochlorogenic acidic 

solution, cynarin, and 

chlorine oxide and Vicenin 

II together with eupatorine 

Iron-chelating, radical-scavenging, 

and antioxidant qualities 

Decreased pancreatic levels of 

malondialdehyde; inhibition of 

lipid peroxidation 

Primula heterochroma Chalcone, quercetin Fe(2+) chelating, scavenging 

radicals, and power reduction 

actions 

Protective impact through 

lowering TBARS 

(thiobarbituric acid reactive 

compounds) levels in the brain 
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Robust clinical research explicitly investigating the 

efficacy of herbal medicines for hemochromatosis 

treatment are scarce. Instead of comprehensive scientific 

research, the majority of accessible data are anecdotal or 

based on traditional applications. There is currently little 

solid proof that certain herbs, such as milk thistle, Garcinia 

kola are useful in treating hemochromatosis, despite 

research on their liver-protective qualities. Although some 

research indicates that some herbs might have chelating 

qualities, the precise clinical effect on hemochromatosis 

patients' iron levels has not been thoroughly measured. 
Because herbal supplements are not subject to the same 

strict regulations as pharmaceuticals, there is variation in 

the quality, dosage, and strength of the products, making 

their usage and research more challenging [33]. 

7. Conclusions 

It is important to exercise caution when using herbal 

supplements for hemochromatosis. Excessive iron buildup 

in the body is a hallmark of hemochromatosis, and several 

herbal supplements may worsen iron overload or interfere 

with iron metabolism. Although some herbs may have 

potential benefits, such as anti-inflammatory or antioxidant 

properties, there is not enough research that supports their 

safety and efficacy for hemochromatosis patients. Patients 

should thus speak with medical professionals before using 

any supplements. Effective management of this illness 

requires regular monitoring of iron levels and adherence to 

prescribed medication. 

When it comes to using herbs to cure hemochromatosis, 

esoteric thinking may entail a number of non-traditional or 

holistic methods. Herbal remedies, according to some 

practitioners, may lessen the consequences of iron 

overload by assisting in the restoration of the body's energy 

balance. Iron level management may benefit indirectly 

from the support that some herbs are believed to provide 

for liver function and detoxifying processes. It is thought 

that adaptogenic herbs improve general vigour and 

resilience, which may help the body better handle the 

strains of iron overload. It may be possible to improve 

general health by combining herbs that support liver and 

digestive health with those that have chelating qualities 

(such as dandelion or milk thistle). These theories are 

hypothetical and need to be viewed as supplements to 

traditional medical care rather than as replacements for it. 

There are a number of unknowns around the use of 

botanical supplements to treat hemochromatosis. There is 

insufficient evidence to determine whether certain herbs 

can lower iron levels or lessen hemochromatosis symptoms. 

More thorough clinical research is required. Many herbs' 

safety profiles are not well studied, particularly when 

hemochromatosis is involved. Further research is required 

to determine any possible connections with traditional 

therapies or dietary iron absorption. It is challenging to 

suggest particular herbal supplements for people with 

hemochromatosis because there are lack of recognised 

dosages or formulations for these supplements. There are 

concerns regarding potential adverse effects or 

consequences because the long-term effects of utilising 

botanical supplements in hemochromatosis patients are yet 

mainly unknown. The function of botanical supplements in 

the treatment of hemochromatosis may become clearer 

with further research in these areas. 

Future studies on the use of botanical supplements to 

treat hemochromatosis should concentrate on a few 

important areas. To ensure safety, research possible 

interactions between herbal supplements and traditional 

hemochromatosis treatments like chelation therapy or 

phlebotomy. To assess the safety and effectiveness of 

particular botanical supplements in hemochromatosis 

patients, conduct well planned clinical trials. Randomised 

controlled trials with suitable sample sizes fall under this 

category. The goal of research should be to determine the 

best formulations and dosages for botanical supplements 

that could help people with this illness. Analyse the 

long-term results of using botanical supplements in 

hemochromatosis patients to find any benefits or negative 

consequences that may occur later. Qualitative research 

can help guide future treatment plans by gaining insight 

into patient preferences and experiences with the use of 

botanical supplements. To evaluate the relative efficacy of 

botanical supplements and conventional treatments in 

controlling symptoms and iron levels, compare their 

effects. Through tackling these domains, scientists can 

offer significant perspectives on the function of botanical 

supplements in hemochromatosis treatment. 

The specific effectiveness of herbal remedies in treating 

hemochromatosis is not well supported by statistics, 

despite the fact that they are commonly utilised in 

conventional medicine. To determine their safety and 

effectiveness in this situation, more thorough, regulated 

research is required. 
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