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Rationale and design of  
a clinical trial to evaluate the  
safety and efficacy of gum Arabic  
in patients with nephrolithiasis  
and renal cyst simultaneously 

ABSTRACT
The elderly group is one of the most heterogeneous and vulnerable groups of the population in developed coun-
tries with a greater risk of suffering from imbalances, deficiencies and nutritional problems. Diet and nutritional 
status have a great influence particularly on the prevention or treatment of various diseases that affect these 
groups. Long-term accumulation of waste in the body and age-related changes in metabolism create many 
problems that shorten their life expectancy. Their diet and gastrointestinal function play a key role in their Urine 
composition. It seems that the gastrointestinal microbiome has a great influence on the metabolization and 
absorption of the ingredients of the diet. In this clinical trial, the authors concluded that oral administration of gum 
arabic dissolved in orange juice could conceivably wash out the renal stones and eliminate renal cysts which in 
the long-term did not raise any safety concerns. The oral administration of gum arabic reduces kidney failure and 
slows its progression, which might be ascribed to their antioxidant and free radical-scavenging properties. Gum 
arabic could be considered as an important natural medicinal compound, actually a fascinating one because 
of its high therapeutic capabilities. Therefore, a prospective observational study has been designed and aimed 
to assess the efficacy and safety of treatment with gum arabic in patients with nephrolithiasis and renal cysts.

Key words: gum arabic, prebiotic, orange juice, kidney cysts, renal lithiasis, chronic kidney disease

Med Res J 2021; 6 (3): 184–193

Medical Research Journal 2021;
Volume 6, Number 3, 184–193
10.5603/MRJ.a2021.0034
Copyright © 2021 Via Medica
ISSN 2451-2591
e-ISSN 2451-4101

Introduction

Kidney cysts and stones when occurring in the 
elderly are risk factors for developing chronic kidney 
disease (CKD), which is seen globally. CKD recorded 
a global prevalence of 9.1%, which is more prevalent 
in men, in elderly subjects, and subjects with CVD or 
cardiovascular risk factors. The prevalence of kidney 
stones and cysts among chronic kidney disease pa-
tients is 11.2% and 10.7% respectively.

Kidney cystic diseases

The kidney is one of the places in the body where 
cysts develop frequently [1]. In 1988, Gardner suggest-

ed that a tubular dilation four times the normal diameter 
(more than 200 μm) should be called a  cyst. Cystic 
kidney disease is often discovered either during the 
workup for kidney failure through ultrasound, or inciden-
tally during an imaging test or family investigation. The 
most common forms of kidney cysts are simple cysts 
and acquired cystic disease (usually associated with 
dialysis). In general, the association with symptoms has 
been considered a mere coincidence. They can be de-
tected by ultrasound and radiological studies indicated 
for urological problems, arterial hypertension or haema-
turia. In 1930, Hepler proposed that its aetiology could 
be a tubular obstruction, which distends and become 
cystic due to the continuous flow of urine, however, this 
is not the only mechanism involved in its formation [2]. 
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Some fundamental aspects for its development have 
been also mentioned: 1) abnormal proliferation and/or 
lack of differentiation of renal epithelial cells; 2) contin-
uous flow of fluid (urine); 3) Abnormalities in the tubular 
basement membrane and/or extracellular matrix [3]. 

The other proposed mechanism is chronic hypoka-
laemia, which has been described as causing structural 
and functional abnormalities including increased renal 
cell growth [4], renal condensing capacity, interstitial 
fibrosis, chronic inflammation, and defects [5]. This type 
of cyst formation has been reported in primary hyperal-
dosteronism [6, 7], distal renal tubular acidosis (dRTA) 
[8, 9], Bartter’s syndrome [10, 11] and in apparent 
mineralocorticoid excess syndrome [12]. Meanwhile, 
acquired renal cysts are observed in chronic kidney dis-
ease [13]. A renal cyst is a cavity filled with fluid, limited 
by a single layer of epithelial cells (may be cuboidal or 
flattened), the origin of which is a dilation of any part 
of the nephron or the collecting tubule. The presence 
of cysts in the kidneys is a common occurrence and 
its incidence increases with age. In the autopsy series, 
more than 50% of subjects 50 years of age present at 
least one microscopic renal cyst. The alteration of the 
structure and function of the primary cilia appears to 
be a common factor in the pathogenesis of renal cystic 
diseases. 

Simple cyst 

Simple, solitary, or multiple kidney cysts are usually 
harmless and detected incidentally. They are common 
cystic lesions in adulthood. They are located in the 
cortex, are usually unilateral and their highest incidence 
is observed after 40 years of age [14, 15]. They have 
a predilection for the male sex (M:F — 2:1), the left 
kidney and the upper renal pole [16]. However, they are 
rare in infants and children, where they usually appear 
as solitary lesions. Sonographically, they appear in the 
renal cortex, they are usually less than 1 cm in diam-
eter thin-walled, predominantly unilocular and without 
echo-refringence in their interior [17, 18]. They are not 
hereditary, but little is known about the contribution of 
genetic and environmental factors to their formation. 
In the natural history of simple kidney cysts, they can 
be a few millimetres or several centimetres in diameter 
(their size ranges are between < 0.1 to > 10 cm), which 
sometimes increase in size over time. Microscopically, 
a single layer of cuboidal or flattened cells surrounded 
by dense fibrous tissue lines cyst. In computerized 
axial tomography, the characteristic of a simple cyst is 
clearly separated  from the surrounding parenchyma, 
it has a thin and smooth wall, the cyst fluid is homoge-
neous, with a density similar to water, and there is no 
evidence of intensification of the cyst mass after contrast 
administration [19]. 

Renal lithiasis

Urate stones have particularly been shown to be 
associated with diabetes, cardiovascular disease, 
hypertension, and chronic kidney disease [20]. Some 
studies show that simple renal cysts are a tubular de-
velopment anomaly rather than an acquired secondary 
lesion. They hypothesise that both entities, renal cysts, 
and genetic predisposition to kidney stones, are related. 
Since simple renal cysts are assumed to be acquired, 
a possible first causal mechanism would be mechanical, 
that is; the cyst would occur secondary to an intratubular 
obstruction, caused by crystalluria in the other word 
kidney stones could be a risk factor in the presence of 
simple renal cysts [21]. Previous studies show that gum 
arabic can reduce serum uric acid levels and reverse 
the process of kidney failure. However, the radical 
treatment of simple kidney cysts with gum arabic has 
not been investigated. 

Role of diet in influencing the urine composition

Key urinary parameters that might be affected 
by the microbiome include oxalate and citrate. The 
intestinal microbiome contains numerous obligate 
and generalized oxalate degrading bacteria. Evidence 
advises that the faecal content of Oxalobacter formi-
genes, the best-studied oxalate degrader, vary and 
is linked to stone formation risk and urinary oxalate 
excretion. To date, all attempts to destroy oxalate by 
probiotics, including those containing Oxalobacter, 
Lactobacillus, and/or Bifidobacterium spp. have been 
disappointing. From this study, it was concluded that 
oral administration of gum arabic dissolved in orange 
juice could conceivably wash out the renal stones and 
eliminate renal cysts. The oral administration of gum 
arabic reduces kidney failure and slows its progression, 
which might be ascribed to their antioxidant and free 
radical-scavenging properties. 

What is gum arabic?

Naturally, gum arabic (GA) is white-yellow to brown-
ish-yellow colour crystal shape. To use in the food and 
pharmaceutical industries, after collecting the exudates, 
grinding and purification by dissolution in the water, 
pasteurization and ultrafiltration, and dried by spray 
drying and is packed as a form of pre-hydrated pow-
der. The product obtained is non-toxic, easily soluble 
in water, colourless, does not have a strong taste and 
odour and, above all, does not distort the taste and 
odour of the food system. Gum arabic is a unique 
polysaccharide, which has excellent emulsifying prop-
erties and, despite its relatively high molecular weight 
(460,000), forms solutions of surprisingly low viscosity, 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Dashtdar%20M%5Bauth%5D


186

MEDICAL RESEARCH JOURNAL 2021. vol. 6. no. 3

www.journals.viamedica.pl/medical_research_journal

has a bland taste and is odourless best tolerated by 
the intestine and its metabolism by bacteria is gen-
tle and progressive. Even at high doses, it does not 
produce bloating or fermentation. This fibre also has 
a regulatory action on the water content of the stool, 
favourably influencing the regularity of intestinal transit. 
Gum arabic is widely used in various fields of the food 
industry as an effective stabilizer of disperse systems, 
structure and texture control of foods, a film-forming 
agent, a material for microencapsulation etc. These 
functional properties exist thanks to the characteris-
tics of gum arabic chemical structure. There is a great 
deal of experimental evidence that insufficient intake 
of dietary fibre in the diet by humans leads to a high 
risk of diabetes, obesity, hypertension, digestive tract, 
cardiovascular system, renal and others disease. Con-
versely, a large number of clinical data confirm that the 
consumption of dietary fibre protects against these 
diseases. In addition, according to strictly confirmed 
epidemiological data, clinical and research evidence 
on the physiology of dietary fibre intake improves gas-
trointestinal function, glucose homeostasis and serous 
exudate lipid content [22, 23]. It has antioxidant and 
anti-inflammatory properties used in the treatment of 
various kidney, cardiovascular and gastrointestinal 
diseases [24]. Used as an emulsifier and stabilizer in 
the food and pharmaceutical industries. As a “dietary 
fibre”, gum arabic contains various carbohydrates such 
as l-arabinose, l-rhamnose, and d-glucuronic acid. The 
backbone structure of gum arabic is mainly composed 
of 1, 3-linked b-d-galactopyranosyl units which resist 
hydrolysis by human digestive enzymes, but can be 
fermented by the colonic microflora, cause a greater 
increase in bifidobacteria and lactobacilli and mostly 
excreted in the faeces. The GA solutions contained 
particularly high concentrations of Ca2

+, Mg2
+, and 

K+. Because of enhanced uptake, treatment with GA 
significantly increased both the intestinal and renal 
excretion of Mg2

+ and Ca (2+). The latter was accom-
panied by decreased urinary excretion of inorganic 
phosphate and decreased plasma concentrations of 
1.25 dihydroxy vitamin D (1.25 (OH)2 D). Moreover, 
GA significantly increased faecal weight and Na+ 
excretion [25]. 

Health benefits of gum arabic or acacia gum

While gum arabic has been extensively investigated 
for its properties as a hydrocolloid with various food 
applications, it has also been the subject of more re-
cent research for its ability to improve human health. 
Because gum arabic can reach the large intestine and 
resist digestion in the small intestine, it can be classified 
as an indigestible carbohydrate or dietary fibre. Gum 
arabic can also be classified as a prebiotic. In the large 

intestine, gum arabic is fermented by bacteria that 
produce short-chain fatty acids (SCFA), particularly 
propionic acid, as by-products of fermentation that are 
associated with significant improvements to human 
health [26]. 

Bifidogenic
Fermentation of gum arabic has been shown to se-

lectively increase the proportions of lactic acid-produc-
ing bacteria and bifidobacteria in study subjects. It also 
increases the water content of the stool and increases 
the production of stool. 

Gum Arabic is known to feed several different strains 
of indigenous bifidobacteria, including B. longum [27], 
and was shown to increase Bifidobacterium animalis 
subsp. lactis BB-12® significantly better than inulin and 
glucose [28]. 

Prebiotic
 Gum arabic can selectively increase the proportions 

of lactic acid bacteria and bifidobacteria in healthy sub-
jects. It ferments slowly, with digestibility of around 95%. 
Gum arabic also increases stool production by increas-
ing the water content of the stool. It is well tolerated in 
high daily doses and is consumed without any adverse 
intestinal events. Evidence shows that acacia gum acts 
as a prebiotic at a dose of 10 g/day [29].

 Short-chain fatty acids (SCFAs)  
Other research has shown that bacterial fermenta-

tion with gum arabic produced more SCFAs such as 
butyrate and propionate in vitro and in vivo than other 
well-known prebiotics, such as pectin, inulin, and algi-
nate. This is unequivocal evidence that gum arabic is 
an indigestible prebiotic polysaccharide [30]. 

Therefore, the simple addition of gum arabic improved 
food metabolically for human use.  Treatment with gum 
arabic increased urinary Ca2

+ excretion and decreased 
plasma phosphate concentration and plasma urea 
concentration. The urinary flow rate, natriuresis, phos-
phaturia, glycosuria, proteinuria, and blood pressure 
(BP) in diabetic mice were also decreased. These results 
suggest that the effect of gum arabic on intestinal glucose 
transport may be useful in the prophylaxis and treatment 
of metabolic disorders such as obesity and diabetes [31].

Nephroprotective
Gum arabic increases creatinine clearance, increas-

es renal excretion of antidiuretic hormones, decreases 
plasma phosphate concentration, increases renal secre-
tion of antidiuretic hormone, and is used as a treatment 
for chronic kidney disease and in a terminal stage in 
Middle Eastern countries. Gum arabic may also serve 
as a treatment for kidney disease due to its ability to 
trap bile salts along with its relatively high effect on bu-
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tyrate production, which has been shown to suppress 
TGF-beta1 cytokine production [32–34].

Material and methods

The objective of the proposed clinical trial is to 
evaluate the benefit/tolerance ratio and to determine 
the optimal dosage of gum arabic in patients with 
nephrolithiasis. The low efficacy of available treatments 
for kidney stones and persistent renal cysts is the main 
reason for the design and conduct of this clinical trial.

The study design 

This clinical trial was conducted by the medical 
teams of researchers in Dubai Pharmacy College 
with the collaboration of Shiraz University of Medical 
Sciences, Iran. This clinical trial launched in 2016, and 
proceed in 5 years (Fig. 1).

	— Primary efficacy endpoint: ultrasonographic assess-
ment of kidney stones and cysts at one year after 
enrolment into the study;

	— Primary safety endpoint: occurrence of any side 
effect of evaluated treatment at one year after en-
rolment into the study;

	— Secondary efficacy endpoint: ultrasonographic 
assessment of kidney stones and cysts five years 
after enrolment into the study;

	— Secondary safety endpoint: occurrence of any side 
effect of evaluated treatment five years after enrol-
ment into the study;

	— Study population: adult patients (age ≥ 18 years) 
with a history of nephrolithiasis and proteinuria 
meeting inclusion criteria.

Safety variables and analysis

Monitoring/evaluation in particular of adverse drug 
reactions/adverse events/toxic effects/periodical as-
sessment on clinical laboratory parameters. Including 
microalbuminuria dipstick, BUN, creatinine, ALT, AST, 
uric acid, total bilirubin and alkaline phosphatase, by 
using standard forms, including symptoms, date and 
time of onset, first observation, diagnosis, end of epi-
sode and outcome, as recommended by the protocols 

Assessed for eligibility 
(n = 50)

Ineligible
Meet exclusion criteria (n = 10)
Refused to participate (n = 20)
On kidney medication (n = 10)

Patient meeting for eligible
 criteria (n = 20)

Baseline assessment

Phase 1 (30 days)
Assess the drug's safety; 

evaluate how to take the drug 

Phase 2 (n = 10)
Short-term (one-year) safety 
and effectiveness of the drug, 

find the dose at which it works best 
with the least side effects, and conduct 

a small-scale placebo comparison

Phase 3
Long-term (five years) drug's 

safety and effectiveness 

Non-compliance 
with prescription lost (n = 10) 

Refused to participate 
long-term lost (n = 9)

Figure 1. Clinical trial flowchart including the number of patients assessed so far
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Table 1. Urine analysis and blood biochemical parameters of the patient before and after of the gum Arabic treatment

Normal range 
2016

Before treatment 
2021

After treatment

Microalbuminuria dipstick 0–30 mg/dL 10–300 mg/dL  0

BUN 7–20 mg/dL 18.1 19

Creatinine 0.74–1.35 mg/dL  0.98 1 mg/dL

ALT 29–33 IU/L 18 20

AST 5–40 U/L 14 16

Uric acid 4.0–8.5 mg/dL 8.6 3.4

Bilirubin total 1.2 mg/dL 1 0.4 

Alkaline phosphatase 44–147 IU/L 74 68

BUN — blood urea nitrogen; ALT — alanine aminotransferase; AST — aspartate aminotransferase

on safety, efficacy, standardization, and documentation 
of herbal medicine (IUPAC technical report).   

Inclusion criteria for gum arabic hypothesis:
	— Adult patients (age ≥ 18 years);
	— History of nephrolithiasis and proteinuria;
	— Willing to participate in the study and provide in-

formed consent; 
	— Not enrolled in another trial; 
	— Estimated survival of at least 5 years. 

Exclusion criteria for gum arabic hypothesis: 
	— Known major complicated disease;
	— Haemodialysis patients or severe renal insufficiency 

defined as CrCl < 30 mL/min);
	— Lack or withdrawal of informed consent;
	— Not adhering to this study prescriptions;
	— Any allergic reaction to gum arabic;
	— Use of other medication for renal disease.

Pharmaceutical formulation

A total of 15 grams of acacia Senegal powder dis-
solved in 250 mL fresh orange juice had it with breakfast 
daily. For the first 3 months, it was used to add in milk 
then changed to fresh orange juice.

Preliminary results — case report

At the end of phase three, long-term (five years), in 
on an abdominal ultrasound examination, it was found 
that the patient’s chronic cyst and kidney stone have 
disappeared. The 10mm kidney cyst in the renal cortex 
was discovered incidentally during a training check-up in 
1990. It persisted until 2015 without changing in size. Since 
1990, now and again he has suffered from kidney stones 
and proteinuria (+ to +++) frequently. An abdominal 
ultrasonography scan in December 2020 unexpectedly 
showed that there was no trace of kidney cyst or stone. 

Our results showed that the renal cyst and stone 
were completely disappeared simultaneously. It was 
found to be a safe, effective, and economic method for 

the treatment of renal cysts and stones. The test results 
in Table 1 show that gum arabic has no side effects for 
long-term consumption.

Discussion 

Chronic kidney disease (CKD) is a pathology of 
various origins affecting kidney function. One strategy 
to prevent the progression of CKD is to decrease the 
uremic retention molecules (URMs) using prebiot-
ics. This study aimed to evaluate the administration of 
gum arabic dissolved in fresh orange juice for the elim-
ination of kidney cysts and stones hence the potential 
of reducing the progression of CKD. Factors such as 
hypercalciuria (resorptive, renal leak, absorptive, and 
metabolic diseases), hyperuricosuria, Oxidative stress, 
excessive protein intake, hyper-oxaluria, hypo-citraturia, 
hypo-magnesuria, and hyper-cystinuria, contribute to 
kidney stone and cyst formation [35–37]. 

Changes in urinary pH and Proteinuria

The study reported that both entities, kidney cysts 
and genetic predisposition to kidney stones, are related 
[38–41]. Excessive protein intake increases the urinary 
excretion of uric acid, calcium, oxalate, and decreases 
urinary pH and citric excretion. Uric acid crystals form 
at acidic pH. Therefore, this type of crystals can form, 
even in the presence of normouricemia, in situations of 
persisting acidic urinary pH, especially in those patients 
with an excess intake of proteins of animal origin. When 
the urinary pH is persistently below 5.5, uric acid is in the 
undissociated and insoluble form, so it can crystallize as 
a pure form. A disorder, generally of familial origin, has 
been described, consisting of a decrease in ammonia 
synthesis by the renal proximal tubular cell and, conse-
quently, decreased urinary ammonia. The deficit of this 
urinary buffer gives rise to an excess of free hydrogen 
ions in the urine that would reduce its pH [42]. Orange 
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juice contains a series of strong antioxidants including 
flavonoids (hesperetin and naringenin predominantly as 
glycosides), carotenoids (xanthophylls, cryptoxanthins, 
carotenes), and ascorbic acid and additionally other 
beneficial phytochemicals, like folate. All of these are 
believed to be significant contributors to the preventive 
effects of orange juice in the inflammatory process, 
which leads to chronic kidney disease. In addition, the 
combination of orange juice and gum arabic leads to the 
production of potassium and magnesium citrate. These 
compounds are useful for alkalizing urine in patients 
prone to develop urate and cystine stones.

Uric acid and NOD-LRR-and pyrin domain-
containing protein 3)NLRP3 (inflammasome

The inflammatory response makes it possible to fight 
against the “non-self” such as infectious organisms or 
exogenous particles. The inflammasome is an intracyto-
plasmic multi-protein complex activated by cell stresses 
or infections and is responsible for the release of pro-in-
flammatory cytokines, including IL-1b. The NLRP3 in-
flammasome, the most studied of the inflammasomes, 
is involved in inflammatory pathologies such as Crohn’s 
disease, rheumatoid arthritis or gouty arthritis. Uric acid 
is a damage-associated molecular pattern (DAMP), re-
leased from ischemic tissues and dying cells which, when 
crystallized, can activate the NLRP3 inflammasome, is 
associated with water ingress leading to cell swelling [43]. 

Histopathological study of atherosclerotic lesions 
reveals the presence of inflammatory cells (activated T 
lymphocytes and macrophages), as well as abundant 
pro-inflammatory cytokines (IL-1, IL-6, IL-8, TNF-a, 
INF-g, etc.), which modulate the local inflammatory 
response, altering plaque stability and favouring the 
development of acute cardiovascular events. However, 
the role of anti-inflammatory cytokines has not been 
as well studied.IL-10 is an anti-inflammatory cytokine 
capable of inhibiting the synthesis of pro-inflammatory 
cytokines by T lymphocytes and macrophages, as 
well as other inflammatory functions of these cells [44, 
45]. IL-6 is a critical point in the inflammatory cytokine 
network. Under conditions of autoimmunity and chron-
ic inflammation, elevated levels of IL-6 can affect the 
homeostasis of multiple physiological processes and 
contribute to chronic inflammation and disease progres-
sion [46–49]. IL-6 could be produced by renal resident 
cells, including podocytes, mesangial cells, endothelial 
cells, and TECs. Meantime, all these cells, as well as 
immune and inflammatory cells will actively respond to 
IL-6 via classic or/and trans-signalling pathways. 

The role of albumin in the formation of kidney stones 
has been described, acting as a heterogeneous nucle-
ant and favouring the crystallization of calcium oxalate 
and sodium urate [50–52]. A large number of patients 
with proteinuria showed multiple kidney cysts on ab-

dominal ultrasonography. Bilateral kidney cysts were 
detected in 56% of patients with proteinuria, whereas no 
patient with negative proteinuria showed kidney cysts 
or other radiological abnormalities [53]. Proteinuria can 
cause kidney cysts by tubular obstructions, or kidney 
stones acting as a heterogeneous nucleant, vice versa. 

Gum arabic simultaneously reduces proteinuria and 
serum uric acid hence motivates the elimination of renal 
cysts and kidney stones.

Oxidative stress

Reactive oxygen species (ROS) can damage lipids, 
nucleic acids, and proteins, thereby altering their func-
tions. Oxidative stress reflects an imbalance between 
the systemic manifestation of reactive oxygen species 
and the ability of a biological system to detoxify re-
agent intermediates or to repair the resulting damage. 
Oxidative stress has been linked to the pathogenesis 
of a variety of diseases, including kidney and cardio-
vascular disease, atherosclerosis, hypertension, cancer, 
diabetes, arthritis, neurodegenerative diseases (i.e., 
Alzheimer’s and Parkinson’s disease), and ageing. For 
its elimination, the body has an antioxidant defence 
system made up of enzymatic elements (superoxide 
dismutase, glutathione peroxidase, catalase) and 
non-enzymatic elements (glutathione, ascorbic acid, 
a-tocopherol). Oxidative stress, a situation in which 
there is an excess of these highly reactive molecules 
with oxidative capacity, has been related to important 
deleterious actions, such as lipid peroxidation, protein 
oxidation, nucleic acid damage, induction of transcrip-
tion factors such as NF-kB, stimulation of cell hyper-
trophy and proliferation, or induction of apoptosis [54, 
55]. Oxidative stress stimulates the sympathetic nervous 
system and increases glomerulosclerosis, renal fibrosis, 
and proteinuria. On the contrary, adiponectin protects 
the kidney by reducing podocyte dysfunction. Oxidative 
processes are increased in patients with renal failure 
and especially in patients with end-stage renal failure 
on dialysis. Gum arabic is said to have an antioxidant 
effect and this will decrease the harmful effect of free 
radicals in haemodialysis patients [56]. The kidney has 
a very important endothelial surface and recently much 
importance has been given to vascular damage that 
produces ischemia of kidney tissue and progression 
of chronic kidney disease. Therefore, the preservation 
of vascular integrity and the endothelial wall not only 
prevents the cardiovascular events associated with 
chronic kidney disease but is also a very important 
aspect in slowing the progression of kidney disease. 
The endothelial cells of the vascular tree respond to 
signals such as endocrine or paracrine hormones, 
cytokines and growth factors, exogenous and endog-
enous toxins, including traditional and non-traditional 
vascular risk factors. On the other hand, the endothe-
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lium also responds to rheological and hemodynamic 
changes. However, of all of them, oxidative stress and 
inflammation are the most important elements that pro-
duce endothelial and vascular dysfunction in patients 
with chronic kidney disease. Following the above, the 
consumption of foods rich in antioxidants will prevent 
the manifestation of oxidative stress and, therefore, will 
provide us with a good quality of life [57–59].

Several studies carried out reveal that gum arabic 
had nephron-protective properties, among which the 
authors can mention nephrotoxicity induced by genta-
micin (antibiotic) and cisplatin [60] or by cardiotoxicity 
induced by doxorubicin, which was carried out on rats 
[61]. Tromer and Neubert have shown that the treatment 
of GA with the addition of polysaccharides decreases 
lipid peroxidation [62]. It is believed that the antioxidant 
capacity of GA may be related to its ability to bind biomol-
ecules such as lysine, tyrosine and histidine [63]. In other 
studies, using GA with tap water (15% w/v) have shown 
reduced plasma urea and creatinine concentrations 
linked to adenine-related chronic kidney disease (RCF) 
and a significant decrease in the negative effects induced 
by adenine [64]. The protective effects of GA on kidney 
tissue greatly reduced urea nitrogen and creatinine con-
centrations in patients with diabetic nephropathy [32]. 

Serum phosphorus

High serum phosphorus levels are strongly and 
independently associated with the rate of progression 
of renal function deterioration in patients with advanced 
CKD, as well as cardiovascular morbidity and mortality 
[65–67]. Hyperphosphatemia has been associated 
with increased blood pressure and hyperdynamic 
circulation [68]. Phosphorus overload has also been 
observed to damage the podocyte in experimental an-
imals [69]. These two mechanisms could alternatively 
explain a causal relationship between phosphorus and 
the magnitude of proteinuria.

The magnitude of proteinuria and the degree of met-
abolic acidosis, factors that are associated with higher 
phosphorus concentrations, have also been implicated 
as determinants of the rate of progression of CKD [70, 
71]. Gum arabic acts as a phosphate-binding agent is 
a safe treatment of hyperphosphatemia in the intestinal 
tract [23]. The theory of the lack of inhibitors establish-
es that the absence or deficiency of natural inhibitors 
of lithogenesis (magnesium, citrate, pyrophosphates, 
acid glycoproteins and some trace metals) would be 
responsible for the formation of kidney stones [72–76]. 
The magnitude of proteinuria is the main modifiable 
factor that decisively influences prognosis and clini-
cal decision-making and is an independent factor for 
cardiovascular risk. It has a direct renal toxic effect, 
induces inflammation and tubule-interstitial fibrosis, and 
contributes to the loss of the nephron mass [77–83].

Salt & kidney stones

Calcium excretion is directly linked to sodium 
excretion, i.e., sodium intake. A high salt diet is a risk 
factor for kidney disease, also associated with kidney 
stones. It can increase the amount of calcium lost in 
the urine, which can cause kidney stones [84–88]. Ap-
proximately, a dietary increase of 100 mmol of sodium 
generates an increase in urinary calcium of one mmol. 
This physiologic feature does not make much differ-
ence between different races [89]. In postmenopausal 
women, the occurrence of kidney stones is associated 
with a history of hypertension and a low dietary intake 
of magnesium and calcium, as they increase urinary 
oxalate excretion [90]. Gum arabic not only increased 
faecal weight, compatible with the action of dietary fi-
bres, but also it seems that it bounds free water, which 
results in a reduction of intestinal fluid absorption. 
Possibly, due to decreased intestinal water uptake, 
the plasma Na+ concentration is increased during 
gum Arabic treatment. The increased extracellular Na+ 
concentration may have accounted for the stimulation 
of ADH release, which is reflected by increased urinary 
ADH excretion. Consequently, the ADH stimulates renal 
water reabsorption, thus decreased urine volume. Gum 
arabic further enhances the intestinal elimination of Na+, 
resulting in a major reduction of renal Na+ excretion. 
The impaired intestinal Na+ absorption may be thanks 
to the Na+ binding ability of the gum. Magnesium forms 
complexes with oxalate, reducing the supersaturation 
of calcium oxalate. Furthermore, magnesium oxalate 
complexes reduce the intestinal absorption of oxalate. 
At physiological oxalate concentrations, magnesium 
reduces both stone nucleation and growth rates [91]. 
Citrate salts therapy is available in most prescriptions for 
kidney stones to raise urine pH to an optimal level and 
increase urinary citrate levels. Citrate supplementation 
like potassium and magnesium citrate is prescribed for 
the patients with recurrent calcium lithiasis, uric acid and 
hyperuricosuria, cysteine stones, renal tubular acidosis, 
chronic diarrheal syndrome, essential hypocitraturia or 
secondary to thiazides. Hypocitraturia and hypercalci-
uria are entities that have been treated with potassium 
citrate with satisfactory results. Citrate is known to be 
a potent inhibitor of kidney stone formation. In the urine, 
several substances facilitate the formation of soluble 
complexes with cations and are generically known as 
crystallization inhibitors. The decrease or absence of 
these inhibitors facilitates the formation of stones. Citrate 
retards the crystallization of calcium salts through two 
mechanisms: a) it complexes with calcium and reduces 
the concentration of ionic calcium in the urine; b) citrate 
directly inhibits the crystallization of calcium oxalate and 
calcium phosphate. Hypocitraturia is a common finding 
in patients with calcium oxalate renal lithiasis. Numerous 
articles show that the decrease in urinary citrate in pa-
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tients with renal lithiasis varies between 19% and 63%. 
In the Dallas study, isolated hypocitraturia was found in 
5% of patients, and associated with other abnormalities 
in 50% of patients with lithiasis [92–95]. 

Potassium citrate causes a decrease in urinary calci-
um and the saturation of calcium oxalate; in addition, it 
increases the inhibitory activity against calcium oxalate 
crystallization, while sodium citrate does not alter urinary 
calcium, nor does it have any inhibitory effect on calcium 
oxalate or calcium phosphate crystallization [96]. Howev-
er, consumption of citrate salts has many side effects, such 
as gastrointestinal disturbances, black or tarry stools, con-
vulsions, severe diarrhoea, nausea, or vomiting, severe 
stomach pain, difficulty breathing, hyperkalaemia which 
may result in muscle cramps or weakness, dizziness, con-
fusion or restlessness, bradycardia, arrhythmias, tingling 
of extremities and cold skin. Citrate salts are contraindi-
cated in pregnant or breastfeeding women, bleeding dis-
orders, kidney impairment, uncontrolled diabetes, severe 
cardiac disease and citrate allergy. While these problems 
are not found in, the consumption of gum arabic mixed in 
fresh orange juice. Gum arabic is a more palatable and 
less expensive alternative for citrate supplementation. 
Gum arabic plays an important antioxidant and protective 
role to combat many diseases such as renal, cardiovas-
cular, gastrointestinal and respiratory diseases, due to its 
remarkable effect on oxidative stress and DNA damage. 
Study shows that gum arabic has a powerful immuno-
modulatory effect. Patient safety is a discipline of health 
care that emerged with the evolution of the complexity 
of health care systems and the consequent increase in 
harm to patients in health centres. A cornerstone of the 
discipline is a continuous improvement based on avoiding 
medicine adverse events. Patients with chronic kidney 
disease (CRF) are at high risk for developing side effects 
and drug interactions. Inadequate drug prescribing in 
a patient with CRF may be toxic or ineffective. The elderly 
are particularly at risk. The chronic renal disease will alter 
glomerular blood flow, glomerular filtration rate, tubular 
secretion and reabsorption, as well as renal metabolism. 
This will cause changes in the absorption, bioavailability, 
protein binding, and volume of distribution and metabo-
lism of the drugs. In the examination of empirical evidence 
of safety, from a toxicological point of view, research 
authorities have led them to conclude that there is no 
restriction on the use of gum arabic and did not raise any 
safety concerns [97]. The present clinical trial results are 
consistent with previous research.

Conclusions

In conclusion, today many scientific data are rein-
forcing the importance of diet for the establishment, 
composition, structure and functional activity of the 
human intestinal microbiota. Studies identifying mi-

crobiota-health associations in humans provide evi-
dence pointing to the role of diet in the pathogenesis 
of certain diseases through its effects on gut microbial 
communities. The modulation of dysbiotic microbiota 
with diet or the use of probiotics and prebiotics will 
surely help us prevent diseases such as obesity, renal 
stone, metabolic syndrome or cancer and, in general, 
many inflammatory processes. Arabic gum could be 
considered an important natural medicinal compound, 
because of its high therapeutic capabilities. Available 
evidence strongly suggests that gum arabic is an al-
ternative therapeutic approach for patients with renal 
simple cysts and stones. This supports the idea to 
conduct a prospective observational study aimed to 
assess the efficacy and safety of treatment with gum 
arabic in patients with nephrolithiasis and renal cysts.
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