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Abstract : 

 Iron has been used all the way back in ancient Egypt times, and only grew to be more 

commonly used today. The paper discusses the usage of iron oxide and it's relatively to 

gallstones, whether it's from a natural source or synthetic, as well as the side effects and 

the deficiencies related to it. The deficiencies we focus on were anemia, regardless of its 

format, and hyper ferritin in their significance and causes. The gallbladder stones is a 

topic which we deep dove in, in order to know the causes and effects of certain elements 

and how they shape certain conditions. Although a lot of the research done on iron and 

it’s relatively to gallstones have aged well, scientists and researchers alike are still 

coming up with new findings regarding it till this day. As a general rule, all of the 

findings are well-documented and referenced for accessibility. 

Keywords: Iron oxide, Ferritin, gallbladder, anemia, gallstones, 

deficiencies  
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Introduction : 

 Elements found within the periodic table play a crucial role in our lives and to our 

overall wellbeing. Iron (denoted "Fe") is a chemical element that is a member of group 8 

elements of the periodic table. It has been used in the past in ancient Egypt and other 

medieval times to cure multiple diseases [1]. These use extended to therapeutic purposes, 

and even for acne treatment, along with alopecia and much more [2]. Mankind evolved 

by using the mineral to supply human body needs, due to the fact that it helps produce 

red blood cells in our bodies and body-wide oxygen transplantation. Iron deficiency and 

Iron deficiency anemiaare serious health problems in the whole world.  Iron has a vital 

role for many biological functions including energy production, respiration, and cell 

proliferation. Iron deficiency anemiais the end-stage result of the lack of iron in the body 

resulting from inadequate iron intake, increased iron loss, or excessive iron 

requirements. Iron nowadays is now used to treat nutritional deficiencies and preserve 

vital functions. This benefit of mineral often go unnoticed until intake becomes low 

enough to crucial levels within the body, which in the hind, can cause severe effects Iron 

deficiency and IDA are serious health problems in the whole world.  

As a consequence, erythropoiesis is insufficient to fulfill the body's physiologic needs. 

Iron deficiency anemia diminishes working performance by constraining muscles to 

depend on anaerobic metabolism in order to greater attain muscle extent in contract to 

healthy individuals. As a result, in affected patients the capability to perform physical 

labor is decreased. Furthermore, in children, both growth and learning capacities are 

affected.   

Using severity criteria, anemia is classified into mild (11 g/dL to normal), moderate (8 

g/dL to 11 g/dL), and severe (less than 8 g/dL) in adult males and adult nonpregnant 

females 
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Sever anemia may produce hypoxemia enhancing the occurrence of coronary 

insufficiency and myocardial ischemia. Also, it may aggravate underlying cardiac and 

pulmonary disorders.  

Iron Deficient diet alters hepatic enzyme metabolism, increases gallbladder bile 

cholesterol and promotes cholesterol crystal formation and activity alteration of many 

hepatic enzymes also occurs. Iron has a vital role for many biological functions 

including energy production, respiration, and cell proliferation. Iron deficiency anemiais 

the end-stage result of the lack of iron in the body resulting from inadequate iron Intake, 

increased iron loss, or excessive iron requirements.[3] as a result, in affected patients the 

capability to perform physical labor is decreased. Furthermore, in children, both growth 

and learning capacities are affected.  Iron is essential because it maintains basal tone of 

gallbladder and its normal relaxation . Iron deficiency alters the activity of many hepatic 

enzyme that elevates bile cholesterol saturation in gallbladder and promotes formation of 

cholesterol crystals. It was found that deficiency of iron caused altered motility of 

sphincter of oddi and gall bladder, thus leading to stasis of bile and increase formation of 

cholesterol crystals in the gall bladder bile . Hence, iron plays a significant role in 

gallstones pathogenesis. 
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Understanding Iron metabolism:                                

 As we consume food such meat (both red and white), eggs or greens, it gets broken 

down in the stomach mainly in to its component products, which is an important part of 

digestion, since the later absorption requires for it be soluble and accessible, and not 

cause any damage to the intestines and stomach's lining. In the case of Heme Iron 

(Fe2+), it get absorbed more easily that other forms/isotopes of iron. It first passes 

through a specific Heme transporter to react with Heme Oxygenase 2(HOX2) to free the 

Iron from its porphyrin ring so that it consists of only Iron (Fe2+) so that it's stored with 

Ferritin to prevent it from building up in the cell; or it can be directly ferried out of the 

cell through the use of an enzyme called Ferroprotein which has an association with 

Hephaestin. Hephaestin allows Fe2+ to be converted to Fe3+ so that it can be transported 

into the blood and bind to Transferrin. [4]  

Non-Heme Iron (Fe3+), which is more commonly found that Heme Iron (Fe2+), the 

divalent Metal Transporter 1 (DMTI) is the enzyme that is responsible for transporting 

Iron into cells; however, before that can happen, the Iron (Fe3+) undergoes reduction by 

surface reductases to Iron (Fe2+), then it can be transformed in the cell, where it directly 

binds into Ferritin to be stored or follows the Ferroportin and Hephaestin combination 

(FP and HP respectively) pathway to be absorbed into the plasma in capillaries.   

In general, enterocytes only last about 3 to 5 days in the intestines, such that any Iron 

stored in the Ferritin slows off in the small intestines and goes off with the produced 

stool. When there are high levels of iron in the blood stream however, another enzyme 

comes into play. Hepcidin, stored in the liver, controls and regulates the transporters. [5] 

since there's no way for the Iron to get out into the blood stream, it ends up in stool. In 

the opposite situation where there is low amountof Iron, the liver decreases the secretion 

of Hepcidin, which forces more iron to be released into the blood stream.   
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Iron Deficiencies:       

                             

 Iron deficiency Anemia is the most common form of anemia worldwide. The cause of it 

in the developing world is usually nutritional, and is rather acute blood loss in the 

developing world, such as GI bleeding, or peptic ulcer disease (PUD). The risk 

population includes mainly females and children. This is due to menstruation, and 

decreased intake, respectively. Knowing that hemoglobin consist of heme and globin, 

and heme consists of protoporphyrin and iron, we can assume that protoporphyrin will 

be in excess for not having enough iron molecules to bind with, which decreases the 

levels of heme in the hemoglobin, essentially causing anemia. Decrease in iron levels 

cause the erythrocytes to grow smaller in size, hence the name "microcytic anemia". In 

the same token, the RBCs try to mitigate the problem with the hemoglobin (and 

hematocrit) appearing relatively larger. Low levels of iron are directly related to low 

levels of mean corpuscular volume, mean corpuscular hemoglobin (and its 

concentration), as well as reticulocytes; however, platelets get slightly increased, that 

due to the erythropoietin being similar to thrombopoietin. Another theory for the 

increased amount of platelets is the thinning of blood cells, the body counteracts the 

action by thickening the platelets to maintain volume.[6]   

Ferritin is an acute phase reactant due to the influence by interleukin 6 (IL-6). Patients 

with IDA are expected to have low levels of ferritin; but with concurrent inflammation, 

ferritin maintains high levels. That's why diagnostic rely on soluble Transferrin Receptor 

(sTfR) to be accurate, as it is not influenced. Other relatec diagnoses of iron deficiency 

include achlorhydria, plummer Vinson syndrome, celiac disease, koilonychia. Patients 

with Iron deficiencies tend to crave ice when diagnosed with pagophagia, on the other 

hand, beeturia is a syndrome that affects 10% of the general population, and is 

characterized by red urine when beef is consumed. [7]  
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Iron Deficient diet alters hepatic enzyme metabolism, increases gallbladder bile 

cholesterol, and promotes cholesterol crystal formation and activity alteration of many 

hepatic enzymes also occurs.  

Using severity criteria, anemia is classified into mild (11g/dl to normal), moderate (8 

g/dl to 11 g/dl), and severe (less than 8 g/dl) in adult males and adult non pregnant 

females. [8] severe Anemia may produce hypoxemia enhancing the occurrence of 

coronary insufficiency and myocardial ischemia. Also, it may aggravate underlying 

cardiac and pulmonary disorders.  

Iron is essential because it maintains basal tone of gallbladder and its normal 

relaxation.[9] Iron deficiency alters the activity of many hepatic enzyme that elevates 

bile cholesterol saturation in gallbladder and promotes formation of cholesterol crystals. 

It was found that deficiency of iron caused altered motility of sphincter of Oddi and 

gallbladder,  thus leading to stasis of bile and increase formation of cholesterol crystals 

in the gallbladder bile; Hence, iron plays a significant role in gallstones pathogenesis.   
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Factors and Diagnosis:                                   

 The diagnosis of IDA is not sufficient; the cause of Iron deficiency has to be identified. 

Iron deficiency Occurs by disturbing the balance of Iron metabolism, respectively, by 

reducing the intake or by excess blood loss. [10] the main situations responsible for 

reduced Iron intake, directly or indirectly, are insufficient food intake,  poor absorption, 

or increased requirements. [11]  regarding the insufficient food intake, this situation is 

rarely encountered as iron requirements are relatively low. It is more common in severe 

diets and vegetarianism, as heme iron from eggs and vegetables. [12]   

Several conditions may interfere with Iron absorption, the most frequent being:   

 •Achlorhydria: prevents the absorption of nonheme iron [13]  

 •Gastrectomy: absence of gastric acidity and reduction of food contact time with 

digestive lining [12]   

 •Long-last antacid treatment reduce Iron absorption [12]  

 •Eating habits: excessive consumption of tea and coffee [14]  

 •Gastritis with Helicobacter pylori [15]  

 •Inflammatory diseases of the small intestine: crohn's disease, Whipple's disease, and 

celiac disease [12]   

 

 

  



11 
 

Iron and Gallbladder:  

 

 Association between gallstone disease and iron deficiency anemia is not uncommon. The 

objective of this study was to assess correlation between gallstone formation and iron 

deficiency anemia in patients presenting with gallstone disease. Methods: A total of 60 

patients' sonological evidence of gallstone were included in the study. Serum ferritin and 

serum iron levels were estimated. Gallstone patients were divided into anemic and non- 

anemic groups and compared with each other. Data were analyzed with descriptive 

statistical principles. Patients and Methods: Chi- square test or Fisher's exact test, Yates's 

correction, independent t- test, or Mann-Whitney U test. Results: There was significant 

association between serum iron and hemoglobin levels in patients with gallstone disease. 

This study suggests that iron deficiency leading to anemia plays a significant role in 

super saturation of bile, leading to stone formation in the gall bladder. Four factors which 

explain gallstones are supersaturation of secreted bile, concentration of bile in 

gallbladder, crystal nucleation, and gallbladder dysmotility. Recent studies have 

identified the role of trace elements (iron, calcium, zinc, and copper) and defective pH in 

formation of gallstones. Iron deficiency was found to be a new parameter in etiology of 

gallstones [16]  
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Gall bladder:  

 Is a pear shaped reservoir of bile situated in a fossa on the inferior surface of the right 

lobe of the liver.   

The fossa for the gall bladder extends from the right end of the porta hepatics to the 

inferior border of the liver.  

DIMENSIONS AND CAPACITY The gall bladder is 7 to 10 cm long, 3 cm broad at its 

widest part, and about 30 to 50 ml in capacity .[17]  

Location:   

1. Epigastric region   

2. Right hypochondriac region   

3. On inferior surface of liver   

4. Between quadrate and right lobes.  
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Functions  Of The Gall Bladder:  
1.Storage of bile, and its release into the duodenum when required.   

2. Absorption of water, and concentration of bile. Bile may be concentrated as much as 

ten times.  3. The normal gall bladder also absorbes small amounts of a loose bile salt 

cholesterol compound.   

4. It regulates pressure in the biliary system by appropriate dilatation or contraction. 

Thus the normal choledochoduodenal mechanism is maintained.[18]  

  

Disease of the gallbladder:   
Gall stone (cholelithiasis): For unclear reasons, substances in bile can crystallize in the 

gallbladder, forming gallstones. Common and usually harmless, gallstones can 

sometimes cause pain, nausea, or inflammation.  

Cholecystitis: Infection of the gallbladder, often due to a gallstone in the 

gallbladder. Cholecystitis causes severe pain and fever, and can require surgery when 

infection continues or recurs.  

Gall bladder cancer: Although rare, cancer can affect the gallbladder. It is difficult to 

diagnose and usually found at late stages when symptoms appear. Symptoms may 

resemble those of gallstones.  

Gall stone pancreatitis: An impacted gallstone blocks the ducts that drain the pancreas. 

Inflammation of the pancreas results, a serious condition.[19]  

Symptoms of a gallbladder problem  

https://www.webmd.com/digestive-disorders/understanding-gallstones-basics
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Gallbladder conditions share similar symptoms.  

These include:  

Pain  

The most common symptom of a gallbladder problem is pain. This pain usually occurs in 

the mid- to upper-right section of your abdomen.  

It can be mild and intermittent, or it can be quite severe and frequent. In some cases, the 

pain can begin to radiate to other areas of the body, including the back and chest.  

Nausea or vomiting  

Nausea and vomiting are common symptoms of all types of gallbladder problems. 

However, only chronic gallbladder disease may cause digestive problem, such as acid 

reflux and gas.  

Fever or chills  

Chills  or an unexplained fever   may signal that you have an infection. If you have an 

infection, you need treatment before it worsens and becomes dangerous. The infection 

can become life threatening if it spreads to other parts of the body.  

Chronic diarrhea  

https://www.healthline.com/health/upper-abdominal-pain
https://www.healthline.com/health/upper-abdominal-pain
https://www.healthline.com/health/upper-abdominal-pain
https://www.healthline.com/health/digestion-problems
https://www.healthline.com/health/gerd
https://www.healthline.com/health/chills
https://www.healthline.com/health/chills
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 Having more than four bowel movement per day for at least three months may be a sign 

of chronic gallbladder disease.  

Jaundice  

Yellow –tinted skin, or jaundice, may be a sign of a block or stone in the common bile 

duct. The common bile duct is the channel that leads from the gallbladder to the small 

intestine.  

Unusual stools or urine  

Lighter –colored stools and dark urine   are possible signs of a common bile duct block  

.[20]   

Gallbladder Tests  

Abdominal ultrasound: a noninvasive test in which a probe on the skin bounces 

high frequency sound waves off structures in the belly. Ultrasound is an excellent 

test for gallstones and to check the gallbladder wall.  

• HIDA scan (cholescintigraphy): In this nuclear medicine test, radioactive dye is 

injected intravenously and is secreted into the bile. Cholecystitis is likely if the 

scan shows bile doesn’t make it from the liver into the gallbladder.  

• Endoscopic retrograde cholangiopancreatography, or ERCP :Using a flexible tube 

inserted through the mouth, through the stomach, and into the small intestine, a 

doctor can see through the tube and inject dye into the bile system ducts. Tiny 

surgical tools can be used to treat some gallstone conditions during ERCP.  

• Magnetic resonance cholangiopancreatography (MRCP): An MRI scanner 

provides highresolution images of the bile ducts, pancreas, and gallbladder. 

MRCP images help guide further tests and treatments.  

https://www.healthline.com/health/diarrhea/chronic-diarrhea
https://www.healthline.com/health/dark-urine
https://www.webmd.com/digestive-disorders/abdominal-ultrasound
https://www.webmd.com/digestive-disorders/gallbladder-scan
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Endoscopic ultrasound : A tiny ultrasound probe on the end of a flexible tube is inserted 

through the mouth to the intestines. Endoscopic ultrasound can help detect 

choledocholithiasis and gallstone pancreatitis . Abdominal  X-ray Although they may be 

used to look for other problems in the abdomen, X-rays generally cannot diagnose 

gallbladder disease. However, X-rays may be able to detect gallstones.[21] 

Gallbladder Treatments  

Gallbladder surgery (cholecystectomy): A surgeon removes the gallbladder, using 

either laparoscopy (several small cuts) or laparotomy (traditional “open” surgery 

with a larger incision).  

Antibiotic: Infection may be present during cholecystitis. Though antibiotics don’t 

typically cure cholecystitis, they can prevent an infection from spreading.  

Chemotherapy and radiation therapy  :After surgery for gallbladder cancer, 

chemotherapy and radiation may be used to help prevent cancer from returning.  

Ursodeoxycholic acid: In people with problems from gallstones who are not good 

candidates for surgery, this oral medicine is an option. Ursodeoxycholic acid may help 

dissolve small cholesterol gallstones and reduce symptoms. Another oral solution is 

called chenodiol.  

Extracorporeal shock –wave lithotripsy:High-energy shockwaves are projected 

from a machine through the abdominal wall, breaking up gallstones. Lithotripsy 

works best if only a few small gallstones are present.  

Contact solvent dissolution: A needle is inserted through the skin into the 

gallbladder, and chemicals are injected that dissolve gallstones. This technique  is 

rarely used  

Gallstones Gallstone disease, or cholelithiasis, is one of the most common surgical 

problems worldwide. Gallstones are abnormal, inorganic masses formed in the 

https://www.webmd.com/digestive-disorders/endoscopic-ultrasound
https://www.webmd.com/digestive-disorders/abdominal-x-ray
https://www.webmd.com/digestive-disorders/laparoscopic-gallbladder-surgery-for-gallstones
https://www.webmd.com/a-to-z-guides/prescription-medications-antibiotics
https://www.webmd.com/digestive-disorders/bile-acids-for-gallstones
https://www.webmd.com/digestive-disorders/tc/gallstones-other-treatment


17 
 

gallbladder and, less commonly, in the common bile or hepatic ducts •They are a 

frequent cause of abdominal pain and dyspepsia Although gallstones can form 

anywhere in the biliary tree, the most common point of origin is within the 

gallbladder. [22]  

Who is at risk for gallstone?  

Six: Women than men.  

 Age: Gallstone prevalence increases with age.   

Obesity: Obese individuals are more likely to form gallstones than thin 

individuals.  

Pregnancy: Women who have been pregnant are more likely to form gallstones 

than women who have not been pregnant. Pregnancy increases the risk for 

cholesterol gallstones because during pregnancy, bile contains more cholesterol, 

and the gallbladder does not contract normally.  

• Birth control pills and hormone therapy: The increased levels of hormones 

caused by either treatment mimics pregnancy.  

 Rapid weight loss: Rapid weight loss by whatever means-very low calorie diets 

or obesity surgery-causes cholesterol gallstones in up to 50% of individuals. Many 

of the gallstones will disappear after the weight is lost, but many do not. 

Moreover, until they are gone, they may cause problems.  

 Increased blood triglycerides: Gallstones Occur more frequently in individuals with 

elevated blood triglyceride levels.[23]  

Types of stones:   

There are basically three types of stones:   

1. cholesterol   

2. Pigment( bilirubin)   
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3. mixed stones  

What causes gallstones?   

Gallstones are thought to develop because of an imbalance in the chemical makeup of 

bile inside the gallbladder.   

• Cholesterol, a major component of bile, is normally kept in solution by bile acids, 

lecithin, and phospholipids.  

• However, when bile is supersaturated with cholesterol, it crystallizes and gallstones are 

formed.  

•Prolonged fasting (5-10 days) can result in the formation of biliary sludge 

(microlithiasis) which resolves by itself when feeding is reestablished - but it can lead to 

biliary symptoms or gallstone formation [24]  

Stages and classification :  

I. Initial stage or "Preston"   

- Viscous, nonhomogeneous bile - Bile sludge with formation of micro stones   

II. Formation of stones  

- Localization:  in gallbladder, in common bile duct, in hepatic ducts   

- Amount: single, plural  

- Composition: cholesterol, pigment, mixed  

 Clinical forms: asymptomatic (latent) and manifesting or symptomatic   

Pain form with typical bile coli’s  

 Dyspeptic form   

Masked form   
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III. Stage of chronic, recurrent cholecystitis with concremental   

Stage of complications  

 

 

Pathogenic mechanisms  bile in form of:  

 •Cholesterol + normal bile acids and lecithin •   

Bile acids + normal cholesterol and lecithin   

 Cholesterol + bile acids + normal lecithin   

High concentration of bile acids may cause aseptic inflammation of gallbladder  

  Dysfunction of bile ducts and gallbladder- disturbances of gallbladder and sphincters 

synchronism Dysfunction of gallbladder    

Dysfunction of Oddi' sphincter  : 

• Reflux of pancreatic juice into the gallbladder with the development of enzymatic 

cholecystitis Reasons for motor dysfunction are:    

*Neurotic conditions which cause a synchronism    

Excessive intake of fatty and fried food lead to spasm of Oddi and Lutkens' sphincters  

 Long termed use of spasmolytic causes hyperkinesia and atonic of Oddi' sphincter that 

in term lead to the reflux of duodenal contents into bile ducts   

Peptic ulcer disease with localization in the bulb  

Genetic predisposition  

 Occupational Hazards (vibration, sedentary life)  



20 
 

 Infection:   

Bacteria: Escherichia coli, Staphylococcus, Enterococcus , Klebsiella,  Clostridium, 

Proteus   Viruses of hepatitis  

 Parasite infestation in gallbladder and duodenum (amoebiasis, opisthorchiasis, 

fascioliasis, clonorchiasis, lambliasis) may activate infection in gallbladder[25]  

 • The route for bile contamination:   

Hematogenous from portal vein or hepatic artery  

 Lymphoge  Ascending from intestine . [26]  

 

Relation between low iron levels and gall bladder:  

Association between gallstone   disease and iron deficiency anemia is not 

uncommon. The objective of this study was to assess correlation between gallstone 

formation and iron deficiency anemia in patients presenting with gallstone disease.  

Materials and Methods: A total of 60 patients' sonological evidence of gallstone were 

included in the study. Serum ferritin and serum iron levels were estimated. Gallstone 

patients were divided into anemic and non-anemic groups and compared with each other. 

Data were analyzed with descriptive statistical principles. Patients and Methods: Chi-

square test or Fisher's exact test , Yates correction, independent t-test or Mann-Whitney 

U test. Results: There was significant association between serum iron and hemoglobin 

levels in patients with gallstone disease. This study suggests that iron deficiency leading 

to anemia plays a significant role in super saturation of bile, leading to stone formation 

in the gall bladder. [27]  
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Four factors which explain gallstone are supersaturation of secreted bile ,concentraction 

of bile in gallbladder, crystal nucleation, and gallbladder dysmotility. Recent studies have 

identified the role of trace elements (iron, calcium, zinc, and copper) and defective pH in 

formation of gallstones. Iron deficiency was found to be a new parameter in a etiology of 

gallstones. [28]  

Iron deficiency has been showns to alter the activity of several hepatic enzyme ,leading 

to increased gallbladder cholesterol saturation and promotion of cholesterol crystal 

formation. Iron acts as a coenzyme for nitric oxide synthase (NOS), which synthesizes 

nitric oxide (NO) important for the maintenance of gallbladder tone and normal 

relaxation. Alteration of motility of the gallbladder and sphincter of Oddi leading to 

biliary stasis results in cholesterol crystal formation, which has been reported with iron 

deficiency. [29]  

  

  

Can gallstones cause low hemoglobin?   

It may possibly be due to the fact that bilirubin is the main constituent in the formation of 

gallstones. It is mainly formed by the breakdown of hemoglobin, which leads to low 

levels of hemoglobin in patients of gallstones   

Low serum iron and ferritin levels were found to be statistically significant in gallstone 

patients. Significant correlation found between iron deficiency and gallstone disease. 

Iron deficiency and low serum ferritin are probably independent risk factors operating 

for the causation of gallstones. [30]  

IRON DEFICIENCY ANEMIA IN WOMEN:  

factors, recommended dietary allowance (RDA) for iron in women varies from 7 to 10 

mg/day from aged 1-13 years, 15 mg/day from 14 to 18 years and 18 mg/day in those 19-

50 years old, returning to 8 mg/day after age 51. Regardless of age, the RDA for iron in 

pregnant women is 27 mg/day."[31]  
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Anemia affects an enormous number of women of all ages, with predilection for the less 

affluent. Its consequences are potentially serious at any age, ranging from possible 

developmental and learning problems in children and adolescents to serious maternal 

risks in pregnancy to mother-infant problems in the postpartum period and ultimately to 

increased mortality when associated with other medical conditions in older women  

The prevalence of iron deficiency anemia in women increases more than men, as they are 

more likely to lose blood. It was found that there is a relationship between the rate of iron 

deficiency and development of gallstones. This is due to many vital processes in which 

iron contributes as a catalyst for some vital enzymes or influences rates of liver enzymes 

that have an effective role in the process of stone formation . [32] 

 PREGNANCY : 

 Pregnancy is a time of increased demand on maternal resources, including the bone 

marrow. During pregnancy, plasma volume increases by 40%-50% until about the 30th 

week of pregnancy. During the same period, red blood cell (Red Blood Cell) mass also 

rises, although only by 20%-30%. The net result of these changes is hemodilution, which 

causes the "physiologic anemia of pregnancy."35 Compounding the increased demands 

on the pregnant woman, the developing fetus requires iron to synthesize its own RBCS. 

There is a preferential transfer of maternal iron to the fetus, leading to further depletion 

of maternal iron stores [33]. The combination of increased maternal and fetal 

erythropoiesis causes increased iron requirements. When the blood loss occurring during 

delivery is considered in addition to the increased pressures on maternal Red Blood Cell 

production (often in context of low iron stores), it is no surprise that IDA develops in as 

many as 37% of pregnancies in the United States and as many as 80% of the pregnancies 

in the developing world . [34]. 

 

 Relation between low iron levels and gall bladder 
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Does Iron affect gallbladder?  

  Iron deficiency was found to be a new parameter in aetiology of gallstones. Iron 

deficiency has been shown to alter the activity of several hepatic enzymes, leading to 

increased gallbladder cholesterol saturation and promotion Y-WI:/YA of cholesterol 

crystal formation .  

 Iron deficiency anemia plays an important role in changing liver enzymes and thus 

increases the rate of super saturation for the bile, and thus helps in the formation of 

gallstones in addition to that iron acts as a catalyst in relation to nitric oxide synthetases 

(NOS) and this helps in the formation of nitric oxide, which has an effective role in 

improving the function of the gallbladder and its relaxing [35] 

 Iron deficiency anemia is one of the most popular types of anemia in the Middle East, 

which is characterized by a severe deficiency in the proportion of hemoglobin and 

ferritin. 

 

 
                                   Figure : Ultrasonography indicate gall stone.  

 Gallstones may occur as one large stone or hundreds of tiny stones almost in any 

combination.  
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Cholesterol and calcium bilirubinate are the two main substances involved in gallstone 

formation. Gallstones derived from bile consist of mixture of cholesterol, bilirubin with, 

without calcium. Based on their chemical composition, gallstones found in the 

gallbladder are classified as cholesterol, pigmented, or mixed stones.12 Four factors 

which explain gallstones are supersaturation of secreted bile, concentration of bile in 

gallbladder, crystal nucleation, and gallbladder dysmotility. Recent studies have 

identified the role of trace elements (iron, calcium, zinc, and [35] copper) and defective 

pH in formation of gallstones. Deficiency was found to be a new parameter in aetiology 

of Iron gallstones. [36] 

 

Conclusion  : 

Low serum iron levels lead to bile supersaturation with respect to cholesterol, which 

leads to gallstone formation  

 It was concluded that a low body store of serum iron is a risk factor for cholelithiasis in 

females and serum iron, serum ferritin may be used as marker iron status could be 

diagnosed at early stage. [37] 
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