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Today, data on the role of factors of non-microbial etiology that form the combined pathology of the kidneys and gastrointestinal

tract, remain scarce. Calcium homeostasis, which according to the medical literature plays an important role in the progression of

renal pathology, especially when it is impaired among patients with malabsorption syndrome due to chronic kidney disease (CKD).

The Aim: The research was to study the processes of calcium homeostasis among patients with malabsorption syndrome on the

background of chronic kidney disease.

Materials and Methods: 99 patients with malabsorption syndrome (MAS) on the background of CKD were examined. Patients were
divided into groups: Group I (25 people) - Stages 1 and 2 of CKD without MAS; Group II (26) - Stages 1 and 2 of CKD with MAS; Group
III (23)- Stage 3 of CKD without MAS; Group IV (25) - Stage 3 of CKD with MAS.

According to the morphological study of in vivo biopsies of the small intestinal mucosa, mild and moderate morphological changes

were observed among all patients. The level of calcium and phosphorus in the blood, as well as calcium in the urine were detected. At

the same time, the level of calcium-regulating hormones in the blood - parathyroid hormone and calcitonin - was studied.

The Results of the Research: Pathological changes in calcium metabolism were observed among patients with malabsorption syn-

drome. The severity of these disorders was more evident among patients with Stage 3of CKD. Calcium levels in daily urine were

reduced in groups Il and IV. No changes were detected in phosphorus metabolism. Changes in parathyroid hormone and osteocalcin

are caused primarily by combined renal pathology with impaired renal calcium absorption.

Conclusion: Patients with malabsorption syndrome on the background of CKD revealed deeper violations of calcium homeostasis,

which can lead to rapid progression of this combined pathology involvinga bone tissue in the pathological process.
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Introduction

Nowadays, the great importance of metabolic disorders and
chronic intestinal diseases in the formation of combined pathology
of the kidneys and digestive organs has been proven [1-6]. At the
same timethere are no data on the role of factors of non-microbial
etiology that form the combined pathology of the kidneys and

digestive organs.

Malabsorption syndrome (MAS) combines all types of pathology
caused by indigestion or absorption. Among the huge range of
diseases with impaired intestinal absorption syndrome, the most
common in therapeutic practice are lactase deficiency, exudative
enteropathy, food allergy, Crohn’s disease, nonspecific ulcerative
colitis, helminthic invasion, chronic pancreatitis [ 7,8]. So far, data on

the role of factors of non-microbial etiology, that form a combined
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pathology of the kidneys and gastrointestinal tract are small. There
is no well-developed program for early diagnosis, prevention of

development and progression of this pathology [9-11].

Calcium homeostasis, as proven in medical literature, plays cru-
cial role in the progression of renal pathology [17-19], especially
when it is impaired among patients with malabsorption syndrome
[12-16]on the background of chronic kidney disease (CKD).

The aim of this research was to study the processes of calcium
homeostasis among patients with malabsorption syndrome on the

background of chronic kidney disease.

Materials and Methods

99 patients with malabsorption syndrome on the background
of CKD were examined. There were 88 women and 11 men aged
52.5 + 8.5 years. In most of the examined patients the cause of mal-
absorption syndrome was chronic pancreatitis [2]. 2 patients had
nonspecific ulcerative colitis. 1 patient had Crohn’s disease. The
reason for the CKD development among the studied patients was
chronic pyelonephritis and dysmetabolic nephropathy. Patients
were divided into groups: Group I (25 people) - Stages 1 and 2 of
CKD without MAS; Group II (26) - Stages 1 and 2 of CKD with MAS;
Group III (23) - Stage 3 of CKD without MAS; Group IV (25) - Stage
3 of CKD with MAS. Also, 20 healthy individuals of the appropriate
age were examined. Blood calcium and phosphorus levels,renal
excretion in the urine were detected using standard Kkits.At the
same time, the level of calcium-regulating hormones in the blood
- parathyroid hormone and calcitonin - was examined by enzyme-
linked immunosorbent assay using standard kits, which allowed to
assess the hormonal effect (secondary hyperparathyroidism) on

phosphorus-calcium metabolism.

According to the morphological study of in vivo biopsies of the
small intestinal mucosa, mild and moderate morphological changes

were observed among all patients.

Crypt deepening decreased small intestinal villus height, (with-
out atrophy), the change in the length of villi and crypt depth corre-
lation, the increase in the number of lymphohistiocytic and plasma
cells in the plate, change in enterocytes were typical morphological

signs of the moderate severity of the process.
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The level of non-collagenous osteocalcin protein, which is
a marker of osteoporosis and plays an important role in the
formation of the organic matrix of bone tissue was determined to

evaluate the activity of osteoporosis and bone loss.

Enzyme-linked immunosorbent assay using standard kit was
applied to study the level of osteocalcin in the serum. All patients
were also examined according to the clinical protocol of nephro-

logical patients.

The obtained material was processed statistically using
Student’s t-tests. All indicators are presented as averages with their
standard deviation (M + m). Deviation at p < 0.05 were considered
credible. The research was conducted in accordance with the

ethical principles of the Declaration of Helsinki revised in 2008.

The Results of the Research

The study showed that all patients with MAS on the background
of CKD had severe calcium disorders. Hypocalcemia was observed
in the group of patients with Stage 1 and 2 of CKD with MAS (p <
0.05). In Group I, the level of calcium probably did not differ from
the norm (p > 0.05). Patients with Stage 3 of CKD without MAS had
low calcium levels (p < 0.05), which is probably related to impaired
calcium reabsorption, due to significant renal impairment. This in-
dicator was significantly reduced (p < 0.05) among patients with
Stage 3 of CKD with MAS, which is explained both by disturbance of
reabsorption processes, and disturbance of absorption. Changes in
parathormone and osteocalcin levels were found among patients
from Group IV (p < 0.05). Some symptoms of osteoporosis were ob-
served among these patients during an x-ray examination. Calcium
levels in daily urine were reduced among patients from Groups III
and IV (p < 0.05), which indicates a violation of filtration processes
in Stage 3 of CKD. The level of calcitonin among all patients prob-
ably did not change (p > 0.05). Indicators of inorganic phosphorus
also did not change in all groups of patients (p > 0.05) (Table 1).

It should also be noted that patients with morphologically
severe changes in the intestinal mucosa had lower calcium levels
(Table 2).
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Patient group
Indexes Healthy Group I Group II Group III Group IV
(20 people) (25 people) (26 people) (23 people) (25 people)
Blood calcium (mmol/1) 2,20+0,6 2,25 +0,05 1,85+ 0,02* 1,82 +0,01* 1,80 + 0,03*
Urine calcium(mmol/day) 4,25 + 2,34 3,95+1,37 4,01+1,98 1,04 £ 0,9* 0,97 + 0,88*
Phosphorus (mmol/1) 0,81 +0,99 0,81 + 0,04 0,82 +0,33 0,88 + 0,21 0,93+0,11
Osteocalcin (ng/1) 25,4 +61,98 72,23 + 4,28 73,03 +1,11 78,87 +1,16 98,23 +0,14*
Parathyroid hormone (pg/ml) 9,85 + 66,94 45,38 +10,11 59,52 +9,23 51,99 + 8,65 91,56 +9,11*
Calcitonin (pg/ml) 7,22+11,91 8,68+ 2,12 8,02 +2,34 7,99 + 3,02 8,71+ 2,86

Table 1: Characteristics of calcium, phosphorus and osteometabolism hormones among patients with

MAS on the background of chronic kidney disease.

Notes: * - probability in comparison with the group of healthy people.

Severity of morphological lesion complexity
Patient group
Mild Moderate
Calcium (mmol/1) 2,22 +0,05 2,16 £ 0,04
Phosphorus (mmol/1) 1,45+ 0,05 1,20+ 0,04

Table 2: Comparative characteristics of calcium and phosphate indicators depending on the severity of morphological lesions.

Conclusion

Therefore, the results of the studies showed that patients with
MAS had pathological changes in calcium metabolism. The severity
of these disorders was higher among patients with Stage 3 of CKD.
No changes in phosphorus metabolism were found in any of the
patient groups. Changes in parathyroid hormone and osteocalcin
with some manifestations of osteoporosis, which was confirmed
radiologically, in our opinion, are primarily due to combined renal

pathology with impaired renal calcium absorption.

Thus, deeper violations of calcium homeostasis, which can
cause rapid progression of this combined pathology, were found
among patients with malabsorption syndrome on the background
of CKD.
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