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Kuaro4oBi cioBa: 06'emua ti ocmopecynamopna QQYHKYiA HUPOK, THCYIIHOHE3ANeHCHUL YYKPO8Ull diabem, CUHOPOM
E€HO02eHHOI THMOKCUKAYTT HIIHO-CENMUUHO020 NOXOO0ICEHHS, KCUTIM

KuroueBble ci1oBa: o6vemHas u ocmope2yisimophas YyHKYust noYeK, UHCYIUHHEe3A8UCUMBLIL caxapHblil duabem,
CUHOPOM IHOO2EHHOU UHMOKCUKAYUU CHOUHO-CENMUYECKO20 NPOUCXOINCOEHUSL, KCUNAM

Abstract. The influence of xylate on the volumo- and osmoregulatory function of the kidneys in diabetes
complicated by the syndrome of endogenous intoxication of purulent-septic origin. Konovchuk V.M.,
Kushnir S.V., Andrushchak A.V., Andrushchak M.O. The combination of insulin-independent diabetes mellitus with
endogenous purulent-septic genesis syndrome is a fairly common nosology. The search for ways to optimize the results
of its treatment, after screening observations, led to the expediency to consider the pharmacodynamic aspects of the
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action of polyhydric alcohols through the prism of homeostatic support functions. Detailing this direction was focused
on the consideration of the action of xylate mediated through the volumetric and osmoregulatory function of the
kidneys. The effect of xylate on the volumo-and osmoregulatory function of the kidneys in insulin-independent diabetes
mellitus complicated by the syndrome of endogenous intoxication of purulent-septic origin was investigated. The study
group consisted of 53 patients with insulin-independent diabetes mellitus complicated by the syndrome of endogenous
intoxication of purulent-septic origin (IDCSEI). Under the condition of infusion loading (3 ml/kg/h for three hours) with
Ringer's solution or xylate within the fragments of planned intensive care, indicators characterizing the state of the
volumo- and osmoregulatory function of the kidneys were investigated. The loading with Ringer's solution in patients
with IDCSEI increases sodium clearance by 260+47.8% (4, p=0.020), without changing the concentration of sodium
ions in the blood plasma and filtration fraction and purifying the blood plasma from osmotically active substances
147+46.9% (4, p=0.011). Extension of the extracellular space by infusion solutions by 3 ml/kg/h for three hours in
patients with insulin-dependent diabetes mellitus, complicated by the syndrome of endogenous intoxication by purulent-
septic genesis, activates volumetric and osmoregulatory function. Extension of extracellular space with infusion solu-
tion by 3 ml/kg/h for three hours in patients with insulin-independent diabetes mellitus activates volumo- and osmo-
regulatory function. Activation of volumetric function occurs by reducing the reabsorption of sodium and water in the
proximal nephron, without increase of glomerular filtration rate, increasing the distal transport of sodium and water.

Pedgepar. BrniimB KCWJIAaTy Ha BOJIOMO- Ta OCMOPEryJasTOpHY (YHKOiI0 HHPOK NpH LYKpPoBoMY aiaderi,
YCKJIagHEHOMY CHHAPOMOM €eH/I0reHHOi iHToKcuKamii rHilino-cenTnyHoro reve3y. Konosuyk B.M., Kymnuip C.B.,
Angpymak A.B., Auapymak M.O. [loeonanns iHCYIiHOHe3aNeHCHO20 YYKPOoB8o2o diabemy i3 CUHOPOMOM €HOO2eHHOT
IHMOKCUKAYIT eHIUHO-CEeNMUYH020 2eHe3) € 00CMAMHbO PO3N0BCIOONCEHO0 Ho30a02i€r0. Tlowyku wisxie onmumizayii
pe3ynrbmamie i NIKY8aHHA, NICAA  CKPUHIHEOBUX — CHOCHMEPEdCeHb, Nnpugeiu 00 OOYIIbHOCMI  pO32AAHYMU
dapmaxoounamiyni acnekmu Oii 6a2amoamMoMHUX CRUPMIE uepe3 NPU3My 2oMeOoCMmAMmuyHUxX (QYHKYill 3a0e3neyeHHs.
Jlemanizayis ybo2o HanpaAMKy Oyna 30cepeddiceHa HA po32aAdi Oii Kcuiamy, onocepeoKo8aHoi uepes 6010MO- md
ocmope2ynsimophy (yHKYito HUpoK. [Jocnioceno @naug KCUAAmy HA 80IIOMO- MAd OCMOPE2YySmopHy (YHKYIIO HUPOK
npu  iHCYNIHOHE3ANeHCHOMY UYYKpo8omy diabemi, YCKIAOHEHOMY CUHOPOMOM eHOO2eHHOI IHmOKcuKayii eHitiHo-
cenmuunozo eeneszy. Hocnioocyeany epyny ckaadanu 53 nayieHmu 3 IHCYAIHOHE3ANEHCHUM UYYKPOBUM Odiabemom,
VCKAAOHEHUM CUHOPOMOM €eHOO2eHHOI ITHmoKcuxkayii enitno-cenmuunoeo eenezy (IHLIJICEI). 3a ymosu inghysitinoco
HasanmasiceHusi (3 Mi/ke/200 npomsicom mpeox 200ut) posuunom Pineepa abo xkcunamy 6 mescax ppazmenmie
NIAHOB0I IHMEHCUBHOIT mepanii 00CHiONCY AU ROKAZHUKU, WO XAPAKMEPUZVIOMb CIAH 80TIOMO- Md OCMOPEZYIAMOPHOL
@yuryii nupox. Hasaumasicenusn posuunom Pineepa nayienmis 3 IHI[JJCEI 36invwye xnipenc nampio na 260+47,8%
(4, p=0,020), 6e3 3minu KoHyeHmpayii ioHi6 HAMPIIO 6 NAA3MI KPOSI ma QinbmpayiiHol Gpaxyii ma ouuweHHs NIa3Mu
Kpogi 6i0 ocMOmMuuHo axmueHux pevosun 147+46,9% (4, p=0,011). Po3wupenns no3axiimunHo20 HpoCcmopy
IHQY3itiHUMU  po3uuUHAMU HA 3 MA/Ke/200 NPOMAZOM MPbLOX 200UH Y NAYIEHMIE 3 [HCYNIHO3ANEHCHUM YYKDOBUM
Odiabemom, YCKIAOHeHUM CUHOPOMOM eHOOLeHHOI IHMOKCUKayii eHIIHO-CenmMuYHo20 2eHe3y, aKmugizye ob'emuy ma
ocmopezynsmopny @yuxyito. 36inouients 00’ €My NO3AKIIMUHHO20 NPOCMOPY THEOYZIHUMU DOZUUHAMU 6 DEeNCUMI
3 ma/xe/200 npomseom mMpboxX 200uH Y NAYi€eHmMi8 3 IHCYIIHOHE3ANeNCHUM YYKposum OJiabemom. Axmueayis
80IIOMOPE2YNIAMOPHOI  (DYHKYII HUPOK NPOXOOUMb WLIAXOM 3MeHUleHHA peabcopbyii uampito ma 600u 8
NPOKCUMATILHOMY 8I00iNL Hepony, be3 30ibueHHs. WeUOKOCMI KIyOouKo60l (itbmpayii, niosUuenHsIM OUCMATbHOZO
MPAHCROPMY HAMPII0 MA 800U.

The infusion therapy is basic in intensive care of
disorders of biological unity of patients [4]. Its
priorities are determined by the content of ingre-
dients that are important for maintaining homeo-
stasis and correcting its quality. Today, the com-
bination of insulin-independent diabetes mellitus
with endogenous intoxication syndrome, including
purulent-septic genesis (IDSCDI), is a fairly com-
mon nosology [9]. It requires comprehensive
treatment, thorough comprehensive monitoring,
individualization of intensive care measures, taking
into account the numerous complications of diabetes
mellitus and factors of endogenous intoxication
syndrome aimed at forming the spectrum of multi
organ injury [7]. Therefore, clinical situations,
questions, and discussions are constantly emerging
regarding the choice of infusion therapy for the
purpose of rehabilitation of the target organs of
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diabetes combined with metabolic disorders initiated
by concomitant endogenous intoxication syndrome
[5, 6]. One of the answers to these questions is in the
area of consideration of the action of the appropriate
preparation of infusion therapy of diabetes mellitus
(DM) through the prism of the volumetric and
osmoregulatory function of the kidneys. This drug
can be xylate, because its capabilities meet the
requirements of correction of this pathology. In
particular, the main component of xylate, xylitol, is a
natural by-product of carbohydrate metabolism in
humans and animals. Its pharmacokinetics is not
associated with specific hormonal or enzymatic
transport mechanisms. The degree of absorption
does not depend on the age of the patient. It
associates the pentose phosphate cycle with the
exchange of uronic acid in its mechanism of action,
and the end product of oxidation is carbon dioxide,
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which is eliminated by the lungs. Compared to
glucose, xylitol is a more efficient source of energy
conversion and its metabolism is independent of
insulin. It has lipotropic and anti-ketogenic activity.
Xylitol stimulates glycogen synthesis in the liver,
insulin secretion. It improves microcirculation, nor-
malizes water-salt metabolism and acid-alkaline state,
has a detoxifying effect in burn disease, protracted
purulent processes and infectious diseases [5,8].

The goal of the work is to investigate the effect
of xylate on the volume- and osmoregulatory
function of the kidneys in insulin-independent
diabetes mellitus complicated by the syndrome of
endogenous intoxication of purulent-septic origin.

MATERIALS AND METHODS OF RESEARCH
The study is open, randomized, prospective and
controlled. Bioethics Protocol No. 9 of 20.06.2019.
The patients with insulin-independent diabetes
mellitus complicated by the syndrome of endo-
genous intoxication of purulent-septic origin were
studied. Inclusion criteria: ICCD, age 42-65 years,
established disease experience 5-12 years; from
anamnesis: correction with diet, regimen, tableted
hypoglycemic agents, insulin (9%); actual glycemia
— 8-16 mmol/l, glycosylated hemoglobin >7%, tran-
sient microalbuminuria (30-300 mg/day); various
clinical manifestations of angiopathy and neuropathy
without significant disturbance of functions of the
affected organs and systems were registered. The
course of ICCD in these patients was complicated by
the acute surgical infection after surgical repair of the
lesion of different localization caused by the
association of aerobic gram-positive and gram-nega-
tive flora; was accompanied by endogenous intoxi-
cation syndrome of purulent-septic genesis on the scale
of cell-humoral intoxication index of 20-50 points) [2].
All patients (n=53) received appropriate surgical
debridement and comprehensive standard intensive
care. In-hospital sugar correction was performed
with insulin at glycemia >10mmol/l. When enrolled,
in the intensive care setting, the patients received
Ringer's and xylate infusion solutions, and indicators
characterizing the volumetric and osmoregulatory
function of the kidneys were examined within the
Ringer's solution infusion range and, after 20-24
hours, xylate. The group characteristics were deter-
mined: [-IV gr — ICDEI, among them — A: indicators
in patients before infusion of Ringer's solution
(group 1) or xylate (group III); B — after infusion of
Ringer's solution (group II) or xylate (group IV).
The solution infusion mode is 3 ml/kg/h for three
hours. The examination (urine analysis) took 4 h,
taking into account the time of infusion load. The
indicators of values studied in biological environ-
ments — urine, blood plasma [3] are shown in the table.
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We used the Student's t-test for dependent and
independent samples (Excell statistical package trial
version) [1].

RESULTS AND DISCUSSION

There were two periods in terms of infusion
therapy of patients with IDCSI (n=53): the first one
concerned the study of the effect of Ringer's solution
(3 ml/kg/h for three hours) on the volumetric and
osmoregulatory function of the kidneys, the second
(after 20-24 hours) — the effects of xylate under the
same conditions (table). The involvement of the kid-
neys in the release of extracellular space from a
certain volume of fluid and osmotically active
substances (UARs) as well as urination is an
ongoing process. The clearance characteristics are the
most informative in a metric that reflects these features.
In particular, sodium clearance, characterizes the
volume of protein-free fluid containing sodium at a
concentration consistent with blood plasma and
excreted by the kidneys. The loading with Ringer's
solution in patients with INCDEI (group II) increased
clearance by 1.85+0.34 ml/min (260+47.8%; A,
p=0.020). At the same time, the concentration of
sodium ions in the blood plasma, the rate of glomerular
filtration and the filtration fraction of the cation
remained virtually unchanged. Therefore, it should be
considered that sodium clearance was formed by
other components that determine the excretion of the
cation, the excreted fraction of sodium and water.
Further analysis indicates that the reabsorbed water
fraction decreased by 1.67+0.41% (A, p=0.015) and
the reabsorbed sodium fraction — by 1.53+0.26% (A,
p=0.022). Considering that the sodium free water
clearance and the reabsorption of osmotically free
water increased by 35+11.7% (A, p=0.011) and
147+44.5% (A, p=0,014, respectively), it should be
considered that the depression of the reabsorption of
water and sodium ions occurred at the level of the
proximal nephron, and the distal one worked in the
compensatory mode.

The infusion loading of patients with IDCMSI
with Ringer's solution activates purification of blood
plasma from OAR) in the observation interval by
4.7+1.51 ml/min (147£46.9%; A, p=0.011), excreted
fraction — by 3.9+1.1% (A, p=0.013), and the excretion
rate based on the standardized glomerular filtration rate
(GFR) — by 12904416.1 mcos/min (154+49.7%; A,
p=0.013). At the same time, the filtration fraction of
OAR did not undergo any significant changes:
35.9940.59 mem/min — to increase the extra-
cellular space volume by Ringer's solution;
36.84+0.62 msm/min after increase in extracellular
volume (p>0.05) and did not lead to a decrease in
OAR concentration in blood plasma.

Ha ymoeax niyensii CC BY 4.0
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The effect of xylate on the volumo-and osmoregulatory function
of the kidneys in insulin-independent diabetes mellitus complicated
by the syndrome of endogenous intoxication of purulent-septic origin (M+m)

INCDEI (n =53)

Indexes
Igr I gr III gr IV gr
V, ml/min 1.22+0.03 3.24+0.10%* 1.23+0.03 3.58+0.08* **
EFuz0, % 1.03+0.02 2.70+0.03%* 1.05+0.02 2.98+0.03* **
GFR, ml/min 118.0+1.7 120.0+1.9 120.0+1.8 122.0+1.9
P, mmol/l 140.0+1.2 139.0+1.1 141.0+1.2 138.0+1.3
Pya.'GFR, mmol/min 16.5+0.21 16.7+0.24 16.9+0.23 16.7+0.25
Una, mmol/l 80.0+3.5 109.0+3.6%* 79.0+3.4 110.0+3.5%*
UnaV, mmol/min 97.9+3.1 354.2+6..4** 98.2+3.2 393.1+6.7* **
Cna, ml/min 0.71+0.03 2.55+0.04%* 0.69+0.03 2.87+0.05% **
EFn., % 0.60+0.02 2.13+0.03%* 0.58+0.02 2.36+0.04* **
UnaV/GFR*100, mmol/min 83.0+2.9 296.0+6.1%* 82.0+2.8 318.0+5.9% **
c HNZO » ml/min 0.5040.004 0.6960.010%* 0,540,004 0,72:40,011%*
Py, mos/l 305.0£2.0 307.0+1.9 304.0+1.7 306.0+1.9
Ugew, mos/l 808.0£17.5 754.0+18.6%* 801.0+18.2 742.0£19.3%*
UoenV, mem / min 986.0+18.2 2443.0+41.0** 987.0+18.9 2657.0+39.7* **
Coev, ml/min 3.240.07 7.94£0.15%* 3.3+0.07 87+0.16% **
EF,cv, % 2.7+0.06 6.6+0.08** 2.8+0.06 7.1£0.09% **
Uoen V/GFR*100, msm/min 836.0+15.0 2036.0+27.3%* 822.0+15.8 2178.0+31.0* **
T 420, ml/min 1.9+0.05 4.7+0.12%* 2.0+0.04 5.1+0.10% **

Note: I - IV gr. - INCDEI; A - patients before infusion of Ringer's solution (group I) or xylate (group III); B — patients after infusion of Ringer's
solution (group II) or xylate (group IV); * / p<0.05 — reliability of indicators between I gr. and III gr., II c. and IV gr., ** / p<0.05 — reliability of
indicators between I gr. and II gr.; I1I gr. and IV gr.
V is diuresis,
EFy0 - excreted fraction of water,
GEFR - glomerular filtration rate,
Pna - the plasma concentration of sodium,
Pn.GFR — sodium filtration fraction,
Una - sodium concentration in urine,
UnaV — excretion of sodium with urine,
Cya — sodium clearance,
EFy, — excreted sodium fraction,
UnaV / GFR * 100 — standardized sodium excretion,
H ,0 - clearance of sodium water,
Na
Posm — the concentration of OAR in blood plasma,
Uosm — the concentration of OAR in the urine,
UosmV — excretion of UAR with urine,
Cosm — OAR clearance,
EF s — excreted fraction of OAR,
UosmV / GFR * 100 - standardized excretion of OAR,
T°m0 — reabsorption of an osmotically free fluid.
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The intensive care in the format of randomization
included infusion and study of the action of xylate
20-24 h after the study of the action of Ringer's
solution (group IV). The medicine with diuretic
action were abstained in terms of the use of complex
therapy. The characteristics of starting indicators
(I gr, III gr) of the volume- and osmoregulatory func-
tion of the kidneys are presented in the table. Among
them, no statistically significant changes are registered.

The infusion load of xylate at INCDEI (Group
IV) increases the clearance of sodium ions by
2.18+0.39 ml/min (316.0+£57.2%, A, p=0.028). Its
value is due to a decrease in reabsorption of water in
the kidney tubules (by 1.90+0.42%, A, p=0.017) and
sodium (1.78+0.31%, A, p=0.021), since the filtra-
tion fraction of the cation did not change. The
degree of distal sodium elimination correction ref-
lects the clearance of sodium free water (Table), and
indicates that the infusion load with xylate reduces
the extracellular water volume in patients with
IDCSI by limiting the reabsorption of water and
sodium ions in the proximal compartment. The
changes in the clearance of osmotically active sub-
stances were 5.4+1.73 ml/min (A, p=0.010), which
corresponds to the activation of purification of blood
plasma from osmotically active substances by
164452.5% (A, p=0.012), compared with the starting
values, and are characterized by an increase of
excreted fraction by 4.3+1.2% (A, p=0.014); the
occurrence of osmotic diuresis in active nephrons,
which is 166£51.1% (A, p=0.013) of the difference
between the initial values and the final characte-
ristics, subject to standardization of the glomerular
filtration rate. The comparison of the clearance
characteristics of the state of volume- and osmore-
gulatory function of the kidneys by the results of

their values after the increase of extracellular space
(group II, group IV) shows that xylate 56% (p<0.05)
more strongly activates the volume-regulatory
function of the kidneys than Ringer's solution and,
respectively, osmoregulatory — by 17% A, p<0.05).
The data obtained by infusion loading solutions
indicate the presence of a universal mechanism of
reaction of the kidneys to increase the volume of
extracellular space, for example, Ringer's solution or
xylate, and subject to the design of the study deter-
mines the compensatory adaptation range of their
regulatory processes, and the level of non-regulatory
processes namely: glomerular filtration rate and
filtration fraction of sodium ions is unchanged,
proximal transport of water and sodium — suppres-
sed, distal transport of water and sodium activates.

CONCLUSIONS

1. Extracellular space volume increase with infu-
sion solution by 3 ml/kg/h for three hours in patients
with insulin-independent diabetes mellitus compli-
cated by endogenous purulent-septic genesis syndro-
me indicates that xylate is by 56% p (clearance)
prevails volume regulatory activity of Ringer's solution
and, accordingly, osmoregulatory — by 17% (p<0.05).

2. Activation of the voloregulatory function of
the kidneys by infusion loads in patients with
insulin-independent diabetes mellitus complicated
by the syndrome of endogenous intoxication of
purulent-septic genesis indicates the presence of a
mechanism of reaction of the kidneys to increase the
volume of extracellular space, which is determined
by the level of extracellular space. Sodium is un-
changed, proximal transport of water and sodium is
suppressed, distal transport is activated.
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