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 The study aims to know the effect of HP urinary tract inhibitors on the 

accumulation of calcium oxalate crystals formed, to clarify the 

mechanism of the formation of urinary tract stones where (98) pregnant 

women aged between (19 to 42) years with small stones were diagnosed 

and suffering from abdominal colic, were collected and then underwent 

treatment for a month. They took three types of therapies that break up 

the stones. Calcium levels were measured before the treatment and after 

30 days. The results were calculated statistically and scientifically 

evaluated. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Calcium is the most important electrolyte in the body, but most of the calcium in the body does not carry an 

electric charge, and it is one of the minerals that most of it dissolves in body fluids such as blood [1]. 

 

The importance of calcium is attributed to the formation of bones and enamel in the teeth and muscle 

contraction for the purpose of the normal functioning of enzymes. The thyroid gland regulates the exact 

amount of calcium in the cells, and then the blood transports calcium to the body at regular levels and 

maintains it. The cause of osteoporosis is not getting enough calcium, which leads to its weakness and 

breakage due to the withdrawal of calcium from the bones [2]. A person needs to consume at least) 

thousand-1500(mg of calcium in line a day to keep an everyday degree of calcium inside the blood without 

weakening the bones. Parathyroid hormone and calcitonin, in particular, adjust the level of calcium within 

the blood [3]. 
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Fig (1) Calcitonin hormone function [4] 

 

2. Causes of Kidney Stones 

Kidney stones form as a result of extra solid waste particles that are filtered by the kidneys as urine to 

dissolve these deposits. Because these particles do not dissolve, they remain solid and become known as 

kidney stones. There are different types of kidney stones, depending on the shape of the waste particles [5]. 

 

These stones are made of calcium. Calcium is a large amount in the body. Kidney stones are caused by 

calcium oxalate, phosphate, or maleate. Calcium in food does not affect the amount of calcium in the 

formation of kidney stones; in some foodstuffs in the diet, the amount of oxalate is large, as, in spinach, 

beets, nuts, and potato chips are all foods that kidney stones can be due to the abundance of oxalate in them 

[6]. 

 

Kidney stones are due to the presence of oxalic acid, which is more common in people with conditions such 

as gout or men who have undergone chemotherapy. The body produces uric acid by breaking down purines 

when a person is not getting enough or losing too much fluid, substances found in some foods [7]. 

 

Urinary tract infection might also purpose struvite-forming kidney stones. Struvite is a substance consisting 

of magnesium, ammonium, and phosphate. Women are much more likely to than men [8]. 

 

People with a hereditary cyst in urine disorder may develop kidney stones when the kidneys excrete certain 

amino acids. Medicines can affect the formation of other types of stones [9]. 
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Fig. 2. Show healthy kidney and kidney stones in humans [10] 

 

An increase or decrease in the level of calcium in the blood than the normal level indicates thyroid disease, 

bone disease, kidney disease, and others. 

 

Many studies have been conducted on the relationship between kidney stones and taking calcium 

supplements, all of which have proven a close relationship between both [11]. 

 

3. Calcium and kidney stones 

Many studies have been conducted on many women who are accustomed to taking calcium supplements to 

prevent osteoporosis and deficiencies that women are prone to, especially after menopause. 

 

It was noted that these women had a large number of kidney stones, which are stones that lead to pain and 

bleeding in the urine, and sometimes lead to blockage of the ureter [12]. 

 

These studies have proven that many people who are exposed to this type of stones are between the ages of 

forty-three and fifty-nine, and it has been shown that this injury is closely related to calcium. 

The effect of calcium on the kidneys [13]. 

 

This study proved that about 20% of women who depend on calcium as supplemental tablets are more 

likely to develop kidney stones than women who depend on calcium in its natural form. 

 

The relationship between calcium supplementation and the risk of kidney stones has emerged as a very 

complex relationship, as it has been observed that eating the calcium in its natural form found in foods 

reduces the incidence of kidney stones, unlike taking calcium in the form of tablets, which helps to develop 

kidney stones. Kidney stones [14]. 

 

This is because the large amount of calcium in its natural form is easy to absorb in the body, and it is also 

easy to get rid of if it remains in the urine, unlike calcium in the form of tablets, which is difficult to get rid 

of in this way, and therefore works on the deposition on the kidneys [15]. 
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4. Symptoms of kidney stones during pregnancy 

Kidney pain is often diagnosed as appendicitis, colitis, or placental abruption. 

The incidence of stones in the kidneys is less than in the ureters 

 Stones occur twice as often in the ureters than in the kidneys and affect both ureters with the same 

frequency. Here are some common symptoms when pain occurs: - 

 

Renal colic or severe pain in the abdomen or flank. 

-Pain in the thigh 

-Nausea and vomiting occur. 

-Difficulty urinating as well as painful and frequent urination. 

- Blood in the urine 

As a result of the presence of high amounts of calcium in the blood, symptoms appear, including kidneys, 

excessive thirst, and frequent urination. 

The most common cause of stomach pain during pregnancy is the presence of urinary calculi, and while 

calculi are rare at certain stages of pregnancy, accurate and proper analysis is required to reduce pain and 

prevent early onset [16]. 

 

Small stones can be removed through the urinary tract, while large stones can be removed by surgical 

intervention. Urinary tract stones form as a result of the accumulation of dissolved chemicals in the urine, 

where they crystallize and form kidney stones [17]. 

 

5. Formation of kidney stones in pregnant women and the effect of physiological changes 

Those modifications generally occur in the 2d trimester of pregnant and subside after childbirth. There are 

some unique adjustments that arise in a girl's physiology at some point being pregnant that can have an 

effect on the urinary tract, growing the possibilities of problems with already present urinary tract stones, or 

these modifications can boom the danger of new kidney stones forming [18]. 

 

After a period of pregnancy, the increase in the size of the uterus and its position leads to restriction of urine 

outflow, and the ureters expand during pregnancy and may not empty urine easily, and this may result in the 

enlargement of the kidneys and the size of the ureters increases by about 1 cm leads to an increase in the 

size of the renal vessels and the interstitial size During pregnancy [19]. 

 

The nature of the collection and ureter also reduces their ability to settle, which can lead to dilation and 

pain. Urine stagnation causes stone growth. Urine must be completely excreted; stones and impurities may 

appear. These conditions usually occur during the second trimester of pregnancy and resolve after 

transportation. When vitamins and minerals accumulate, kidney stones form [20]. 

 

The framework, in turn, leans less effectively on how calcium becomes kidney stones. Urinary tract 

infections, which usually occur during pregnancy, contribute to the formation of kidney stones. During 

pregnancy, the body's need for water increases. Increase fluid consumption to reduce dehydration and 

kidney stone formation [21]. 

 

6. Samples and method of work 

Blood samples were collected from (98) pregnant women with small masses of stones in the urethra; their 

ages ranged from (19 to 42) years in the laboratory of Al-Kandi Teaching Hospital. According to the 

method of (the Calcium Assay Kit (Colorimetric) (ab102505) before the start of treatment, and then 

underwent for a period of (30) days. 
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It was taken into consideration that the patients were free of other chronic diseases and haven't allergic to 

these drugs, so they took three different drugs, divided into three groups, group {G1} (35 took Citrate) type 

of treatment and group {G2} 31 Women took glycosaminoglycan [22]. The {G3} group of 32 Women 

received Nephrocalcin. 

 

Blood samples were drawn, and the results were recorded before treatment and then after (30) days of 

treatment to estimate the level of calcium after treatment. 

 

7. Trisodium citrate Drug 

Anhydrous Citric Acid is a tricarboxylic acid located in citrus fruits. Citric acid is used as an excipient in 

pharmaceutical preparations due to its antioxidant residences. It continues the balance of lively substances 

and is used as a preservative. It's also used as an acidulant to manipulate pH and acts as an anticoagulant 

through chelating calcium in the blood [23]. 

 

 
Fig (3) Structure of Glycosaminoglycan’s (GAGs) [23] 

 

Gibbs Dunant effect study was used for its accuracy in excluding sulfates during hemodialysis as a result of 

the transformation of calcium-binding shift with glycosaminoglycans (GAGs) heparin as well as with 

chondroitin sulfate (CS), keratin (KS) and hyaluronic acid (HA). 

 

The sulfate and carboxylate groups are poorly catatonically bonded with calcium for all of the GAGs. The 

calcium contact site is proportional to the stoichiometric anions 

 

Calcium binding is regulated by heparin more than CS and greater than and KS more than HA and is 

strongly dependent on charge density; The binding of heparin with calcium is ten times higher than. CS The 

binding of calcium to GAGs is stable with the recently proposed mechanism of lever plate calcification, 

which states that chondrogenic proteoglycans act as a calcium depot for the calcification of the epiphyseal 

cartilage [24]. 
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Fig (4) Structure of glycosaminoglycan [25] 

 

8. Nephrocalcinosis 

is term nephrolithiasis is used to describe the overactivity of the parathyroid glands to describe the 

deposition of calcium oxalate and calcium phosphate. And for its ability to cause acute kidney injury. 

Lengthy interpretations are now typically used better to explain radio-diffusing renal parenchymal 

calcification. The identification of an innovative kidney disorder is a unique case; the product of more than 

one case, calcium salts gradually accumulate to form a dense mass later. 

 

In the early stage of salt accumulation, renal calcification is on X-ray, and granular spots appear on the 

outline of the kidney. It is generally described as an incidental finding with a medullary spongiform kidney 

on an abdominal X-ray. It can be dense enough to cause calcification and renal tubular acidosis or even 

debilitating kidney disease due to damage to kidney tissue by the use of precipitated calcium [26]. 

 

 
Fig (5) Disaccharide structure repeating unit of heparin. [27] 

 

Blood samples were drawn, and the results were recorded before treatment and then after (30) days of 

treatment to estimate the level of calcium after treatment. 
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Calculations, tables, and figures: - 

 

Table (1 (Shows the calcium level of the three groups through 30 days of taking the treatment 

Groups G1 G2 G3 

Calcium level 

before 30 days 

mg/dL 

1034 1067 1031 

Calcium level 

After 30 days 

mg/dL 

922 918 943 

 

 
Fig. (6) Show the differences among of period remedies 

 

Table (2) Shows the calcium level of the three groups through 30 days of taking the treatment 

Groups and remedies 

Before 30 

days 

mg/dL 

 

After 30 

days 

mg/dL 

Different in 

levels 

mg/dL 

Patients 

 number 

G1 with Citrate 1034 922 112 35 

G2 with 

glycosaminoglycan 
1067 918 149 31 

 G3 with 

Nephrocalcin 
1031 943 88 32 

 

1034
1067

1031

922 918
943

G1 G2 G3

Deffrences of Calcium levels thruogh 
30 days

Calcium level before 30 days mg/dL Calcium level After 30 days mg/dL



S. K. A. Almulay, A. K. Mohammad and A. H. L. AL-Saadi, 2022                      Azerbaijan Medical Journal 

 

6388 
 

 
Fig. (7) Show the differences among of Groups tacking remedies 

 

Table (3) shows the effect of treatment on all age groups 

Calcium levels after 30 days mg/dL G1 G2 G3 

Age 19-30 1031 1022 1014 

Age 31-42 925 943 990 
 

 
Fig. (8) Show the differences among Groups tacking remedies on all age groups 

 

9. Discussion 

When less calcium is absorbed, the level of oxalate for absorption into the bloodstream increases. 

Subsequently, this oxalate is largely excreted into the urine by the kidneys. Urinary oxalate is strong 
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precipitation of calcium oxalate, which is more than 15 times that of calcium. Previous studies have shown 

that a low-calcium diet increases the risk of kidney stones. Other risk factors for developing kidney stones 

for most people, such as increased oxalate intake in the diet and low fluid intake, play a large role in 

developing kidney stones. 

 

The study showed that the group that took treatment with glycosaminoglycans had a greater effect than the 

first and third groups due to the clear difference in the decrease in the calcium level as a result of the greater 

effectiveness of reducing the calcium level, which indicates the metabolic role in the body. It leads to a 

relative reduction compared to the other two treatments in the formation of stones and the deposition of 

oxalate salts in the urinary tract. 

 

10. Recommendations 

Following a healthy nutritional lifestyle reduces the incidence of calcium oxalate stones, especially for 

pregnant women, and does not expose them to problems in the urinary tract, which affects them during 

pregnancy, and follows the laboratory evaluation, magnetic resonance imaging, and ultrasound 

examination. Prevent gallstones by drinking water with high volumes, staying away from foods rich in 

oxalate, and exercising for specific periods. 
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