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Calcium-oxalate nephrolithiasis
and the bases of its metaphylaxis

D.V. Chernenko, V.V. Chernenko, N.l. Zheltovska, V.I. Savchuk
State Institution «Institution of Urology of National Academy of Medical Sciences of Ukraine»

Hypercalciuria is the main lithogenic pathometabolism in cal-
cium nephrolithiasis which manifests with multilateral impair-
ments of metabolic risk factors of recurrent development of
kidney stone disease and different types of hypercalciuria.
Causes of hypercalciuria can include impairments of gastro-
intestinal function, hormonal impairments and their imbalance
in the regulation of bone tissue metabolism, impairments of
vitamin D metabolism, congenital genetic pathologies and di-
etary factors.

There are distinguished 6 main types of hypercalciuria and dif-
ferent conditions, giving rise to hypercalciuria (oncology dis-
eases and others).

For performing metaphylaxis of calcium oxalic nephrolithia-
sis, it is necessary to differentiate types of calcium oxalic
nephrolithiasis and choice of adequate treatment. OQur study
pays attention to absorbent calcium oxalic nephrolithiasis of
types I, II, IIT and IV, renal, resorptive HK and tubular acido-
sis. There are also presented schemes of metaphylaxis and re-
sults of 3-year metaphylaxis of calcium oxalic nephrolithiasis.
Key words: calcium oxalic nephrolithiasis, metaphylaxis, hyper-
calciuria, hyperparathyroidism, vitamin D.

Kidney stone disease (KSD) is a significant problem of state
importance. People of all age groups are suffer, to a large
extent young age categories. Unfortunately, last 10—15 years
significant increase in morbidity are marked.

The most common form of USD are calcium oxalate and
calcium phosphate urolithiasis. According to conducted statistical
and clinical data in Europe calcium oxalate urolithiasis amounts to
82.5% of patients, calcium phosphate to 33% of patients. In Ukraine,
this indicator is 65.4-70.2% and tending to increase, which is
confirmed by the data of other industrially developed countries.
Significant moment in progress of disease is tendency to recurring
up to 50% and more percent during first 5 years. Consequently
important area in treatment arise anti-relapse treatment — the
metaphysics of calcium-oxalate nephrolithiasis.

Necessary constituents and conditions for the effective
metaphylaxis are:

1. Dispensary observation of patient, which includes
laboratory examination with the determination of the mineral
composition of the stone, daily urinary and blood tests with
determination of Ca, oxalate, uric acid, urine pH, phosphorus,
magnesium, sodium, potassium, level of creatinine and ureas.
Under certain conditions it’s necessary to determine blood level
of parathormone and active form of vit-D (D-250H).

2. Conducting ultrasound diagnostic of the urinoexcretory
system to determine the reoccurrence of the KSD (once in 3
months).

3. Determining functional status of kidney using radioisotope
rheography (once in 6 months)

4. Control of transport of salts and their level in blood and
urine (once in 6 months)

Clinical urine analysis, urine culture on bacteriuria and
sensitivity to anti-infective drugs (if necessary, once in 2 months).

The main in metaphylaxis of calcium-oxalate nephrolithiasis
are following: decrease in urine concentration of stone-forming
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salts, increase in urine of stone-forming inhibitors, correction
of urine pH. Adhering to these conditions, it is possible to
significantly reduce the number recurrence of stone formation.

The main course of metaphylaxis should be directed to correct
hypercrystalline and hyperuricuria. Hypercalciuria — increase
of daily excretion of calcium in the urine for women higher than
6.2 mmol/day and 7.5 mmol/day for men. It’s important to note
that hypercalciuriais not an independent disease, but is a metabolic
complex which is characteristic for many diseases or conditions.

Hypercalciuria — the main lithogenic agent in recurrent Ca-
nephrolithiasis and is found in most patients with (KSD). High
concentration of Calcium in the urine leads to supersaturation of
urine with salts, it’s cause reduction of it’s inhibitory activity by
complexation with anionic inhibitors of citrate and chondroitin
sulfate, wich is causes hypercrystallization, formation of micro-
liths and possible stone formation. Hypercalciuria has a lot of va-
riety. In it’s basis a different pathogenetic mechanisms.

— Absorptive Hypercalciuria. It develops as a result of
absorption abnormality (hyperabsorption) of calcium in the
intestine.

1* type .Arise abnormality of reabsorption in the distal kid-
ney tubules. It leads to hypercalciuria, urinary alkalinizing, ab-
normality of reabsorption of bicarbonates and of H + ions.

To understand the meaning of metaphylaxis therapy, it is nec-
essary to describe more profoundly and in detail the types of hy-
percalciuria. Absorbent hypercrystalluria — most commonly found
in patients with calcium oxalate nephrolithiasis. It is based on an
increase in absorption of calcium from the intestine (duodenum)
as a result of high concentrations of Vit D, or excessive intake of
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products with high calcium content. Normally, it should not ex-
ceed 20% Ca from consumed food. An increase in the absorption of
calcium leads to calcemia and, as a result, to hypercalciuria. At the
same time, the level of parathormone remains in the norm.

There are 4 types of absorbent hypercalciuria:

* 1% type — Most rarely found (10—15%) and is the most seri-
ous. Practically not adjusted by a calcium diet. Practically not
adjusted by a calcium diet. An important diagnostic test can be
the normalization of the ratio of calcium / creatinine in deter-
mining the excretion of calcium and creatinine (in urine) fasting.
Absence of reduction of calcariuria during calcium-free diet.

22 type — most common. It’s possible to diagnose in the out-
patient department. Mandatory condition is calcium-free diet dur-
ing 3 days, it leads to significant decrease or normalization of cal-
cariuria. This diagnostic test we widely used in the metaphylaxis of
calcium-oxalate nephrolithiasis taking into account the necessary
physiological norm of calcium 800—1200 g/per day.

* 34 type — sparingly type (5-8%). It is based on the loss of
phosphates in the kidneys as a result of enzymatic deficiency and
hypophosphatemia. Redused phospates in the blood activates Vi-
tamin D, which stimulates absorption of phosphorus in the intes-
tine, as well as calcium hyperabsorption in parallel, therefore this
type is absorbent indirectly due to loss of phosphorus in urine
and hyperproduction of Vit D-3. It based on ideopathic hyper-
production of Vit D-3 and excessive absorption of calcium from
the intestine, which stimulates calciurium.

Renal hypercalciuria — occurs as a result of a abnormality of
calcium reabsorption in the renal tubules, icreased levels of cal-
cium in the urine and the emergence of secondary hyperparathy-
roidism, while the level of calcium in the blood remains normal,
since its loss with the urine is compensated by increased reabsorp-
tion of calcium from the intestine and resorption of bone marrow
tissue. The main metabolic mark of renal hypercalciuria is the high
calcium level in the fasting urine at normal calcium levels in the
blood. Increased urinary calcium excretion and high levels of para-
thyroid hormone make it possible to differentiate renal hypercal-
ciuria from absorbent hypercalciuria of the first and second type.

Resorption hypercalciuria — most commonly found in the
complex with primary hyperparathyroidism. Lithogenic syndrome
occurs due to loss of calcium during resorption of bone tissue. Pri-
mary hyperparathyroidism is the cause of stone formation in 5%
of cases. Increased secretion of parathormonone in adenoma of
parathyroid glands directs the reabsorption of calcium from bones
and increase the synthesis of active form of Vit D-3, which con-
tributes to increased absorption of calcium from the intestine in
5% of cases.

In most patients, resorptive hypercalciuria appears as hy-
percalcemia and hypercalciuria. The normal level of calcium in
the blood at high concentrations of parathormone in the blood
may be, which makes it difficult to diagnose. Output is — the as-
signment of thiazide diuretics (thiazide provocation) enhances
reabsorption of calcium in the kidneys and exacerbates hypercal-
ciuria, thereby facilitating diagnosis. The main method for cor-
rection of resorptive hypercalciuria is resection of parathyroid
glands. As alternative therapies use — analogues of Vit D-3 and
calcium.

Kidney tubule acidosis — clinical syndrome associated with
metabolic oxidation as a result of abnormality of excretion hydrogen
ions in the renal tubules and acidification of urine, which leads to hy-
percalciuria. There are several types: 1; 2 and 4 types. Kidney tubule
acidosis 1* type (distal acidosis) is most common in patients with ked-
ney stone disease. Acid-alkaline balance is maintained by the kidneys
using several mechanisms, including distal and proximal nephrons.

Bicarbonates are free to be filtered by glomeruli and in the
process of renal reabsorption, almost all of the filtered bicarbonate
(4500 mmol /1) is required for maintaining buffer capacity. In addi-
tion, the kidneys excrete an excess of acid after the decomposition of
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carbohydrates, fats, proteins. Against this background, the kidneys
lose the opportunity to reabsorb bicarbonates and extrude into urine
ions of H +, which causes metabolic acidosis. Reabsorption in the tu-
bules decreases and, as a result, hypercalciuria, as well as increased
alkalinity of the urine and a decrease in the number of citrates. An
important factor for the successful metaphylaxis of calcium-oxalate
nephrolithiasis is the differential diagnosis of hypercalciuria, since
the choice of adequate antirecurrent treatment depends on this.

Basics of differential diagnosis of hypercalciuria.

Methods of examination of a patient with hypercalciuria:

— Biochemical blood tests with identification of creatinine, urea,
calcium, uric acid, phosphorus, magnesium, sodium, potassium.

— Biochemical parameters of daily urine with the identifica-
tion of the level of excretion of calcium, uric acid, phosphorus,
oxalates, citrate, sodium, potassium, creatinine.

— Determine the pH of urine diurnal diuresis.

— Urine culture to the flora and identify sensitivity to antibiotics.

— Determine the mineral (chemical) composition of the re-
moved stone.

— According to the indications — determine the level of para-
thormone and active form of Vit D (D-250H) in the blood.

— To conduct special tests for differential diagnostics of
hypercalciuria(examination of calcium excretion after low cal-
cium samples, calcium loading, thiazide provocation).
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Table 1
Types of hypercalciuria
Types of hypercalciuria Pathogenesis Laboratory signs
| tvbe Significant absorption of Ca from Hypercalciuria is preserved against the
yp the gastrointestinal tract background of low-calcium diet
InS|gn|f.|cantIy increased Hypercalciuria disappears after intervention
Il type absorption of Ca from the ) )
; - of low-calcium diet
gastrointestinal tract
Absorbent [ i
ype | Lossoreosphomisinurine, | e emia -
yp activation of vitamin D 9 g ) .yp
hypercalciuria
Idiopathtic hyperproduction of High concent_ratlon of wtamm D-3in blood,
IV type . . hypercalcemia, hypercalciuria, low level of
vitamin D-3 }
parathyroid hormone
Impairment of reabsorpthn c.)f calcium in Normocalcemia, high level of parathyroid
the renal canals, hypercalciuria, secondary . s
Renal - . . . hormone, high hypercalciuria — on empty
hyperparathyroidism — increased intestinal
) ) stomach
reabsorption of calcium
. Primary hyperpara.thyrmdlsm, resorp.tlon Increased level of parathyroid hormone in
Resorptive of Ca from bones, increased synthesis of .
) ; blood serum, hypercalcemia
vitamin D
Renal tubular acidosis, type | Moderate reabsorption of c?alcpm |q the real Hyperchloremia, hypercglcmna,
canals due to chronic acidosis hyperphosphaturia

Low calcium test: for 3 days a diet — to exclude milk, ke-
fir, yogurt, cheese, brinsen cheese, curd, coffee, cocoa, chocolate,
bean, sour cream, nuts, festashki, mustard, oatmeal, tomatoes,
salad, spinach.

Daily urine collection is conducted, salt transport with hy-
percalciuric parameters is less than 6.25 and 6.30 mm/per day —
to diagnose an absorbent hypercalciuria of type II.

To confirm the absorption hypercalciuria, we proposed a load
of calcium: calcium gluconate 0.5x3 times a day (daily dose is
150 mg) for 3 days. In the case of hypercalciuria increased above
6.25) ml/day, we confirm the absorption type of hypercalciuria.

Thiazide test: in hypertensive samples of parathyroid hor-
mone, hypercalciuria and hyperuricemia (primary hyperparathy-
roidism): thiazide diuretics (hydrochlorothiazide 50 mg x 2 g/day)
or chlorthalidone 50 mg x 2 g/day or trichlortiazide 4 mg 1 g/day.

— To perform special tests for differential diagnostics of
hypercalciuria (examination of calcium excretion after low-
calcium tests, calcium load, thiazide provocation).

Low-calcium test: 3-day diet — to exclude milk, kefir, yogurt,
cheese, bryndza, cottage cheese, coffee, cacao, chocolate, legumes,
sour cream, nuts, pistachios, mustard, oatmeal, tomatoes, lettuce, spinach.

Collection of daily urine is conducted; transport of salts with
hypercalciuric parameters is less than 6.25 and 6.30 mL/day — we
diagnose absorbent hypercalciuria of type II.

To confirm diagnosis of absorbent hyper-
calciuria, we proposed calcium load: calcium
gluconate 0.5 x 3 times a day (daily dose is
150 mg) for 3 days. In the case of hypercalciuria
increased above 6.25 mL/day), we confirm an

Paricalcitol is an analogue of vitamin D, calcimimetics —
cinacalcet.

The objective: to improve results of anti-relapsing treatment
of patients with calcium oxalate nephrolithiasis by studying
pathogenenetic aspects of hypercalciuria, to develop differential
diagnostics of types of hypercalciuria, to determine main direc-
tions of scientific-based metaphylaxis.

MATERIALS AND METHODS

The study included 100 patients with calcium oxalate
nephrolithiasis. The base of the study and treatment was the
Clinic of kidney stone disease of the State Institution «Institute
of Urology of National Academy of Medical Sciences of Ukraine».

Sex of patients: 67 — male, 33 — female. Average age of
patients — 38.5 years.

For removal of concrements from the upper urinary
tracts, there was used percutaneous nephrolithotripsy (67
patients — 67%), extracorporeal lithotripsy for 13 patients,
contact ureterolithotripsy for 12 patients (12%), open surgical
interventions for 8 patients (8%).

According to mineral composition, which was determined
by X-ray structural analysis and infrared spectroscopy, removed
concrements were the following:

[ Hypercrystalluria ]

absorption type of hypercalciuria.

Thiazide test: in the increased tests of
parathyroid hormone, hypercalciuria and
hyperuricemia (primary hyperparathyroidism):
thiazide diuretics (hydrochlorothiazide 50 mg x
2 times/day) or chlorthalidone 50 mg x 2 times/
day or trichlortiazide 4 mg 1 time/day.

Due to determination of the level of calcium
in blood and urine with marked hypercalcemia, a
resorptive form of hypercalciuria is diagnosed. In
the treatment plan — resection of the parathyroid
gland.
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Table 2

Differential diagnostics of hypercalciuria of urine during day (transport of salts)

Type of hypercalciuria

Calcium excretion in low-
calcium diet

Calcium (mg) — creatinine

(g) ratio on empty stomach » DT TP L S

n=100

(N<0.11)

Absorbentt:zgrlercalcmrla, >>6f5mmmr:(l)/|;j§;/y— j?nn:el)e <0.11 n=10 (10%)
Absorben:;ggﬁrcalcmna, ig??;nggc/)?/%ya; ierr:;ls <0.11 n=60 (60%)
AbsorbenltI Ihty;zircalcmna, >>6f5mmmn$(l)/l7§;/y— jiqn;?ée >0.11 n=5 (5%)
Renal hypercalciuria >>6f5mmmn?(')/|;’§gy'_f?_n";?ée >0.11 n=13 (13%)
Resorptive hypercalciuria >>6%?5mmmn?(l)/ljiggy—_fi1n;?;e >0.11 n=3 (3%)
Renal tubular acidosis >>6f5mmmr:c')/lj'g;’y'_f?nrg?ée <0.11 n=10 (10%)

Table 3

Results of the metaphylactic therapy with calcium oxalate nephrolithiasis (follow-up by 3 years)

Type of hypercalciuria
Totaln =45

Treatment

Results

I group: AH — 1sttype
n=10; renal HK
n=11; renal KA

n=10;
included from Il group n=14

Thiazide diuretics
Trichlormethiazide
(25-50 mg/L)

n=42 (98%)
course without backset

Il group: absorbent n=56;
HK - Il type (60-14)

Low-calcium diet

n=48 (86%) course of kidney stone disease
without backset

1. Calcium oxalate dehydrate (weddelite) — 23 patients.

2. Calcium oxalate monohydrate (whewellite) — 33 patients.

3. Mixed composition (whewellite + weddelite) — 17 patients.

— (whewellite + weddelite + uric acid) — 13 patients;

— (calcium phosphate + calcium oxalate) — 16 patients.

Metaphylactic therapy is associated with the result of differ-
ential diagnostics.

Thiazide diuretics: indapamide 2.5 mg/day, hydrochlorothia-
zide 25 mg/day, orthophosphates are indicated for hypercalciuria:

1. Absorbent type — 10 patients.

2. Renal hypercalciuria — 11 patients.

3. Renal tubular acidosis — 10 patients.

Result — 31 (31%) patients, low-calcium diet in absorbent hy-
percalciuria of type ITin 60 (60%) patients. In the cases of instability
of hypercalciuria, there are possible variants of translation of certain
number of patients for intake of thiazide diuretics, citrate mixture.

Resorptive hypercalciuria was diagnosed in 3 patients for hy-
percalciuria. The patients were referred for further examination
and treatment by an endocrinologist.

Absorbent hypercalciuria of type TII was diagnosed in
5 (5%) patients. Metaphylactic therapy included orthophos-
phates — dipyridamole (sodium phosphate).

In the cases of moderate absorbent AH, treatment of hyper-
calciuria of type II requires low-calcium diet but it is necessary to
include physiological needs of body in calcium from bones (osteo-
porosis, muscle pain, seizures). In this cases calcium gluconate 1.0
x 3 times/day is assigned; thiazide diuretics, control of calcium.

Complex metaphylactic therapy includes increased diuresis
up to 2 L, antibacterial, anti-inflammatory therapy, bacterial
urine test, normalization of urine ph.

Metaphylaxis is performing all the time, in courses under fol-
low-up by a doctor every 3 months in the first year, in the further
in 6-12 months.

In the process of examination, we made a focus on two main
groups of the metaphylactic therapy.
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7% group: includes patients who took thiazide diuretics:

AH — type | - 10 patients
RH - 11 patients }

total number of patients
— 45 (31 patients + 14
patients, who were
included from the Il group

Renal tubular acidosis —
10 patients

2 group:

AH — 1T — 60 patients who were prescribed low-calcium diet.
Then, by a control method, 14 patients showed significant fluc-
tuations of calciuria at the level of 7.04+/-0.421 mmol /L.

I-1I groups covered 91% patients.

The scheme of the metaphylactic therapy with thiazide diuretics:

} 3 months

The therapy was performed in the form of quarter courses
with the break in 1 month with intake of Pyridoxine (vitamin
B6) — 40 mg/day. Pyridoxine is metabolized by the liver with the
formation of active metabolites and protects from the formation
of aldehyde and excessive amount of oxalic acid.

Due to constant intake of thiazide diuretics during the first
year of treatment, 4 (4%) of patients had hypokalemia. Quarter
therapy with month break gives an opportunity in restoration of
the level of potassium in blood without intake of potassium citrate.

In performing thiazide metaphylaxis, it was found an increase
in the level of uric acid — hyperuricuria and hyperuricemia (up
to 24.4+5.2% and 17.6+2.44%). Given uric acid is a promoter
of crystallization of salts, responsible for stone-formation, it is
recommended to take allopurinol 100 mg x 3 times/day during
2-3 months, which leads to correction at the level of uric acid.

Thiazide diuretics trichlormethiazide (4 mg/day)
Canephron — H - 2 pills x 3 times/day
Water-intake regime — 2.5 L

Anti-inflammatory therapy — according to
indications
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Control examination was performed in the first year every 3
months and, then, every 6 months.

RESULTS
Proposed differential diagnostics of types of hypercalciuria
gives an opportunity to perform scientific-based metaphylaxis
of the most widespread type of nephrolithiasis with its high
efficiency (>90%). It can be common used in urology.

Kanbuuii-okcanaTtHbii Hepponutmas

N OCHOBbI ero metapunakTmkm

A.B. YepHeHko, B.B. YepHeHko, H.U. )KentoBckas,
B.U. CaByyk

I'unepkambIuitypust SIBJISIETCSI OCHOBHBIM JINTOTEHHBIM HAPYIIEHU-
eM oOMeHa BEIIeCTB TPU KaJbIIMeBOM HepOINTHA3E, TTPOSIBISIETCS
MHOTOTPaAHHBIME HAPYIIEHUSMEI MeTab0IMIeCKUX (haKTOPOB PUCKa pe-
[I/IMBHOTO PA3BUTHsI MOYEKaMEHHOM GOJIE3HI U PA3INYHBIMU BUIAMU
TUIEePKAJBIIITYPHH.

IIpryuHamMu TUIEPKATLIMITYPUH MOTYT OBITh HapyiieHust (hyHKIUN
MHIIEBAPUTEIBHOIO TPAKTa, II0YEK, TOPMOHAIbHbIE HApYIIEHUS M NX
AncHANAHC B PEryIsiny MeTaboIn3Ma KOCTHOI TKaHu, HApyHIeHHst 00-
MeHa BUTaMiHa D, BPOK/IeHHbBIX TeHHBIX MaTOJIOTHI 1 a/IIMEHTAPHBIX
(akTopoB.

Pazmiyaior 6 OCHOBHBIX BIJIOB THUIIEPKAJIBIIMILYPU 1 Pa3JINYHbIX CO-
CTOSTHUH, CIIOCOGCTBYIONMX BOSHUKHOBEHUIO TUIIEPKAIbIUITYprn (OH-
K03a00JIeBAHYS 1 /1. ).

Jlnst mpoBesieHs MeTaMIAKTHKY KaJTbIIIHOKCAIATHOTO He(hPOIHTH-
a3a HeoOXOAMMO YeTKO A epeHINPOBATS BU/IbI TUTIEPKAIBINITYPUN
1 BBIGOP AJCKBATHOTO JICYCHUs. B JAHHOM HCCJIEA0OBAHUU YIICTCHO
BHUManne abcopOTuBHON runepkasibiuitypun I, IT, ITT u IV tunos, pe-
HabHOM, pe3opbruBHOil TK 1 KanaiblieBoM armiose, MpeicTaBIeHbI
cXeMbl MeTa(UIAKTUKU 1 Pe3yJbTaTbl TPeXJeTHeill MeTaduIaKTHKY
KaJIBIIIHOKCATATHOTO He(POINTHA3A.

Knrouesvte cnosa: xanvuuii-okcarammuolil Hepoiumuas, memaguiax-
MuKa, 2uneprarvuilypus, zunepnapamupeos, sumamun D.

CONCLUSION

So, hypercalciur is the most common pathometabolism
in patients with kidney stone disease. Impairments have
polymorphic character and require a differential approach for
detecting a type of hypercalciuria that gives an opportunity
to approve metaphylaxis, to perform a control correction of
lithogenic impairments and to decrease a risk in backset stone
formation during a long period of treatment.

Kanbuii-okcanatHuim Hedponitias

Ta OCHOBM oro meTtadinakTukm

A.B. YepHeHko, B.B. YepHeHko, H.l. )KenToBchbka,
B.l. CaB4yyk

TinepkasbIiiypis € OCHOBHUM JIITOTEHHUM MOPYIIEHHAM 00MiHY pe-
YOBHH 3a HAsIBHOCTI KaJIbIlieBOro HedpouiiTiady, MO IPOSBISETHCSI
GaraTorpaHHUMK TIOPYIIEHHAME MeTaboiuHuX (DAKTOPIB PUSUKY pe-
[I/IMBHOTO PO3BUTKY CEYOKaM'sIHOI XBOPOOH i Pi3HIME BUAAMHU Timep-
KaJIbLiiypii.

IIprynsamu  rinepKajbuiilypii MoKyt Oyt mopyuieHus (yHKiii
TPABHOTO TPAKTY, HUPOK, FOPMOHAJIbHI OPYIIeH s Ta IXHiil gucbanamnc
y peryJisiii MeTabo1i3My KiCTKOBOI TKaHUHM, MOPYIIEHHS 00MiHy Bi-
taminy D, BpojskeHnX renHux natoJIoriif ta ajziMenTapHuX YNHHUKIB.
Po3pi3HsaoTh 6 OCHOBHUX BU/IIB rinepKasbliilypii i pisHUX cTaHiB, 1110
CIIPUYUHIOIOTh BUHUKHEHHS Tinepkasbliiilypii (OHKO3aXBOPIOBaHHS
TOIIO).

[l mpoBenennst MetadiakKTUKKU KaJbllilokcasmaTHOro HedpoJiTia-
3y HEOOXiJIHO 4iTKO AndepeHIitoBaTu BUAN rinepKaabliitypii i Bubip
AJIeKBATHOIO JIKYyBaHHA. Y JaHOMY JIOCJI/UKEHHI IpUijJeHo yBary
abcopOruBHiii rinepranbiiitypii I, 11, 11T ta IV tumis, peHasbHili, pe-
30pOTuBHiii TK i kKaHATbIIEBOMY alli/I03i, peacTaBaeHi cxemu metadi-
JIAKTHKY i pe3yIbTaTH TPUPIUHOI MeTahiIaKTHKHI KaTbI[iHOKCAIaTHOTO
nedpoJitiazy.

Kmouogi cnoea: xanvyiii-oxcaramnuil negponimias, memaghinaxmura,
zinepxanvuilypis, zinepnapamupeos, simamin D.
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