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A REHABILITATION EFFECT OF WATER WITH LOW
SURFACE TENSION ON THE FUNCTIONAL CONDITION OF
THE KIDNEYS

The aim of the research was to determine the influence of low
surface tension water load on the excretory function of kidneys and
the urine surface tension compared to induced diuresis by ordinary
tap water.

Material and methods of research: In the experiments on 40
white nonlinear male rats weighing 0.16-0.18 kg the effect of low
surface tension water load (43 dyn/cm) was studied, which was
obtained by treating tap water with coral calcium (Sango Coral,
Okinawa, Japan). The excretory function of kidneys was studied
under the conditions of water-induced diuresis and low surface
tension water loading, for which the fluids in the amount of 5% of
body weight were injected into the stomach of rats with the help of a
metal probe with further urine collection after 2 hours. Urinary
creatinine concentrations were determined based on the reaction with
picric acid. Concentrations of sodium and potassium ions were
studied by using flame photometry on PFP-1. The concentration of
urinary protein was estimated by the method with sulphosalicylic
acid. The urine pH as well as the concentrations of titratable acids
and ammonia was determined. We calculated the excretion of
potassium and sodium ions, protein, titratable acids, ammonia, and
ammonium coefficient. The urine surface tension was determined by
the Harkinson method of stalagmometric droplet counting, based on
the determination of the weight of the droplet which is detached from
the capillary due to gravity.

Research results. As a result of the experiments on 40 white
nonlinear pubertal male rats with induced diuresis under low surface
tension water load (43 dyn/cm) compared to conventional tap water
(the surface tension is 73 dyn/cm) a systemic effect was found on
inhibition of the surface tension of urine from 75.00+0.000 dynes/cm
to 74.05+0.260 dyn/cm (p<0.01), a decrease in the loss of urinary
protein from 0/36+0.0074 mg/2h-100g to 0.012+0.0024 mg/2h-100g
(p<0.01), sodium ions and the presence of significant
interdependencies between the wurinary surface tension, the
concentrations of sodium ions and urinary protein.

Conclusion. The low surface tension water load (43 dyn/cm)
compared to the diuresis induced by ordinary tap water (surface
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tension 73 of dyn/cm) is characterized by the systemic impact along
with the inhibition of the urine surface tension (p<0.01), reduction of
urinary protein losses and presence of reliable interdependencies
between the urine surface tension, concentrations of sodium ions and
urinary protein. Thus, the use of water treated with the Coral-mine
preparation may be recommended as a rehabilitation remedy with a
view of improving the functional condition of the kidneys both in
health and damaged tubules of the nephron.

Keywords: water diuresis, surface tension, coral calcium, protein
excretion, multifactor regression analysis.
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PEABLIITAIIAHANA BIIJINB BOIU HU3BKOI'O
MOBEPXHEBOI'O HATAT'Y HA ®YHKIIOHAJIbHUI CTAH
HHUPOK

Meta podoTu: 3’4CyBaTH BIIMB HaBaHTa)XKEHHS BOJOIO HU3BKOTO
MIOBEPXHEBOT'O HATATY Ha MOKAa3HUKH €KCKpPeTOpHOi (PpyHKHIl HUPOK Ta
MOBEPXHEBHH HATAT ceui MOPIBHSIHO 3 1HIYKOBAaHUM Jiype3oM 3BHYaii-
HOIO BOJOTIHHOIO BOJIOIO.

Marepiasn Ta MmeToau nociaimkenns. B excnepumentax na 40 ca-
MIIX OlnMx HeniHidHMX miypiB macoro 0,16-0,18 kr mocmimkyBanu
BIUIUB HABaHTAXXCHHS BOJOI HU3BKOTO IIOBEPXHEBOTO HATATY
(43 nun/cm), Ky OTPUMYBAIIU IUISIXOM OOPOOKH BOJOTIHHOI BOIU KO-
panoBuM KambIieM (xkopan Canro, o. OkiHaBa, SmoHis). ExckperopHy
(YHKIIF0O HIPOK BHUBYAJIH 32 YMOB BOJHOTO iHAYKOBAaHOTO Aiype3y Ta
HaBaHTA)XEHHS BOJIOI0 HU3BKOTO MOBEPXHEBOT'O HATATY, AJS YOTO JIOC-
JKyBaHI piAMHU B KUTBKOCTI 5 % BiJ MacH Tina 3a JOTIOMOTOK0 MeTa-
JIEBOTO 30HJa YBOJMIM LIypaM y HIIYHOK i3 MOJAIbLIMM 300poM ceui
BIIPOJIOBXK 2 TOAMH. Y Cedi BU3HAYAIM KOHICHTpAIlii KpEaTHHIHY 3a
peakii€lo 3 MIKPUHOBOI KHcIOTOI. KoHIeHTpauii ioHIB Harpito Ta
KaJio JociipkyBanu meronoM ¢oromerpii nmoaym's Ha GIJI-1. Kon-
IEHTPAaIlil0 OiKa B CedYi OIIHIOBAJIN 32 METOJOM i3 Cysb(ocaimio-
BOIO KHcioTOl0. Brusnawanu pH ceui, koHIEHTpamii KUCIOT 10 THTPY-
I0ThCs, amiaky. Po3paxoByBain: eKCKpeIito 10HIB Kalifo, HATPiro, OiJI-
Ka, KACJIOT IO TUTPYIOTHCS, aMiaky, aMOHIHHNA koedimieHT. [ToBepx-
HEBHH HATAT cedi BU3HAYAIIM CTATarMOMETPUYHUM METOJIOM Migpaxy-
HKY Kpareib 32 MeToJoM XapKiHCOHA, B OCHOBI SIKOTO JIE)KUTh BH3Ha-
YeHHS Bard Kparuti, 10 BiPUBAETHCS BiJ KAMIspa Mif JI€K0 CHIU TS-
HKIHHSL.

PesysabraTH gociimkenHs. HaBaHTaxeHHs BOJOI0 HHM3BKOIO MO-
BEPXHEBOTO HaTATY (43 muH/CM) MOPIBHAHO 3 iype30M iHIyKOBaHHUM
3BUYAiHOIO BOJIOTIHHOIO BOJIOIO (TIOBEpXHEBUU HATAT 73 AWH/CM) Xa-
PaKTEepU3y€eThCSI CHCTEMHUM BIUIMBOM Ha NPHUTHIYEHHS ITOBEPXHEBOTO
HaTsary cedi 3 75,00 £ 0,000 mun/cm mo 74,05 + 0,260 muu/cMm (P <
0.01) 3menmennst BTpar Oinka 3 ceuero 3 0,36 £ 0,0074 mr/2roa-100r
1o 0,012 + 0.0024 mr/2roa-100r (p < 0,01), ioHM HaTpiO Ta HAsBHICTh
3HAYHOI B32€EMO3AJIEKHOCTI MIXK ITOBEPXHEBUM HATSTOM CE€4i, KOHIIEH-
TpawisMH 10HIB HaTpiro Ta OijKa B cedi.

BucnHoBok. Y nocnizax Ha 40 OUIMX HENIHIHHUX CTATEBO3PLIMX
HIypax-camisx 3 IHJAYKOBaHHUM Jiype30oM 3a yMOB HaBaHTAXXCHHS BO-
JIOI0 HU3BKOTO MOBEPXHEBOTO HATATYy (43 muH/CM) NMOPIBHAHO 31 3BH-
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YaliHOIO BOAOTIHHOIO BOAOIO (ITOBEPXHEBUH HATAT 73 AMH/CM) BCTaHO-

BJICHO HasBHICTH CHCTEMHOTO BIUIUBY 3 TAJIBMYBAaHHSAM ITOBEPXHEBOTO

HaTaTy cedi (p< 0,01), 3MeHIIECHHSIM BTpAT i3 ceuero OiIKa Ta HasBHiC-

TIO TOCTOBIPHUX B3a€MO3AJICKHOCTEH Mi’K TOBEPXHEBUM HATATOM Cedi,

KOHIICHTpAI[iIMHU 10HIB HATpit0 Ta Oinka cevi. TakuM YHHOM, BUKOPH C-
TaHHA BoJaHu, 0OpobOieHoi npenapatom Coral-mine, Moxe OyTu peko-
MEHJIOBAHO K peadimiTariiHui 3acid 3 METOX MOJIMIICHHS ()YHKI[iO-
HAJIBHOTO CTaHY HHUPOK SIK MPU MOLIKO/KCHHI KaHAJbIB He()POHA, TaK
1 IpY HOpMaNbHIH (QYHKIIT HUPOK.

KuarouoBi ciioBa: miypes3, IOBEepXHEBHIA HATAT, KOPAJOBHUHA KaJbIIii,

eKcKperis Oinka, 6ararodakTopHUI perpeciiHuil aHamis3.

ABTOp, BinnoBinansHuii 3a cryBanHs: antonivalona@ukr.net

Introduction

It is known that the surface tension of the
water that has been treated with coral calcium
(Sango Coral, Okinawa, Japan) decreases from
73 dyn/cm to 43 dyn/cm. The surface tension of
intracellular water is also 43 dyn/cm [1, 2, 3].
Expectedly, there arises a question that the
body’s load with low surface tension water
should be energetically favorable for cells,
including nephrocytes, the main energy-
dependent process of which is the reabsorption of
sodium ions [4, 5]. At the same time, the issue of
the systemic influence of low surface tension
water on the organism and the excretory function
of kidneys in intact animals has not been clarified
to date [6, 7].

The aim of research. To find out the
influence of low surface tension water load on
the excretory function of kidneys and the urine
surface tension compared to induced diuresis by
ordinary tap water.

Material and methods. In the experiments
on 40 white nonlinear male rats weighing 0.16-
0.18 kg the effect of low surface tension water
load (43 dyn/cm) was studied, which was
obtained by treating tap water with coral calcium
(Sango Coral, Okinawa, Japan). The excretory
function of kidneys was studied under the
conditions of water-induced diuresis and low
surface tension water loading, for which the
fluids in the amount of 5% of body weight were
injected into the stomach of rats with the help of
a metal probe with further urine collection after 2
hours. Urinary creatinine concentrations were
determined based on the reaction with picric
acid. Concentrations of sodium and potassium
ions were studied by using flame photometry on
PFP-1. The concentration of urinary protein was

estimated by the method with sulphosalicylic
acid. The urine pH as well as the concentrations
of titratable acids and ammonia was determined.
We calculated the excretion of potassium and
sodium ions, protein, titratable acids, ammonia,
and ammonium coefficient. The urine surface
tension was determined by the Harkinson method
of stalagmometric droplet counting, based on the
determination of the weight of the droplet which
is detached from the capillary due to gravity. The
stalagmometer is a calibrated burette with an
extension in the middle part with a thick-walled
capillary tube with a polished tip. When
determining the interfacial tension, the capillary
directed downward was placed into a vessel with
the fluid under test. When the drop is detached,
the weight of the drop Py is balanced by the force
equal to the surface tension multiplied by the
length of the capillary circle with the radius ry,
i.e. P.=2-n-r-o,/K,, where k, is the correction
factor that takes into account that the detachment
of droplets occurs along the radius of the drop
waist, which is smaller than the radius of the
drop itself. In order not to measure the radius of
the capillary rk, it was excluded by the method of
comparison Sx with the surface tension of the
reference liquid sO-water. Therefore, the
capillary was first filled up to the mark with
distilled water and the number nO of droplets
produced by water leakage was counted. Then,
the capillary was filled with the same volume of
the tested liquid and the number of droplets nx
produced in this case was calculated. Thus, s, =
SeNg/ny, where s,=73,05 dyn/cm, at an ambient
temperature of 18°C at the time of the
experiment, no=36 droplets [8, 9]. The statistical
processing of the data obtained, including
multifactor regression analysis, was performed
on a computer using Statgrafics, Statistica, and
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Excel-2003. All the experiments were carried out
in accordance with the rules of work with
experimental animals (1977) and the provisions
of the Council of Europe Convention on the
Protection of Vertebrate Animals used in
Experiments and Other Scientific Purposes (18
March 1986).
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Research results. The urine surface tension
under the conditions of induced diuresis carried
out with low surface tension water decreased
compared to the load with the ordinary tap water

(Fig. 1).

Figure 1 — The urine surface tension (dyn/cm) under water-induced diuresis conducted with tap water (1) and
low surface tension water (2) treated with coral calcium (Sango Coral, Okinawa, Japan)

Under experimental conditions, it was revealed
that there were no changes in the volume of
urination, the concentration of potassium ions in the
urine and its excretion; there was a tendency to the

inhibition of the concentration and excretion of
sodium ions in the urine, while the concentrations
of creatinine and urinary protein and its excretion
decreased (Table 1).

Table 1 — The influence of induced diuresis with the water of low surface tension on kidney function in intact

rats (x+Sx)

Factors Tap water load — Low surface tension water
controls (n=8) load (n=8)
Diuresis, ml/2h-100g 2.74+0.230 3.23+0.269
Relative diuresis, % 54.81+4.601 64.70+5.39
The concentration of sodium ions in urine, mM/I 1.52+0.51 0.86+0.229
The excretion of sodium ions, mcM/2h-100g 3.97+1.297 2.8140.783
The concentration of potassium ions in urine, mM/I 56.4+6.48 65.5+10.64
The excretion of potassium ions, mcM/2h-100g 149.8+£15.04 220.9+48.41
The concentration of creatinine in urine, mM/I 0.89+0.028 0.80+0.028
p<0.05
The concentration of urinary protein, g/l 0.014+0.0033 0.004-+0.0006
p<0.01
Protein excretion, mg/ 2h-100g 0.036+0.0074 0.012+0.0024
p<0.01

Notes: p — the probability of differences from the tap water load;

n — the number of observations
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The estimation of the acid-regulating function
of kidneys under the conditions of induced diuresis
carried out by the water with low surface tension in
comparison with ordinary tap water revealed no
reliable differences (Table 2).

The multifactor regression analysis revealed
reliable correlations between the urine surface
tension, the concentration of urine sodium ions and
concentration of urinary protein under water-
induced diuresis with low surface tension water in
intact animals (Fig. 2).

Table 2 — The effect of diuresis induced by water with low surface tension on acid-regulating kidney

function in intact rats (x+Sx)

Factors Tap water load - controls | Low surface tension
(n=8) water load (n=8)

Urine pH, units 6.4+0.09 6.3+0.11

The excretion of titratable acids, mcM/2h-100g 28.54+4.876 29.954+4.488
The excretion of ammonia, mcM/2h-100g 37.59+4.603 38.12+7.035
The ammonium coefficient, units 1.44+0.120 1.27+0.129
The concentration of hydrogen ions in urine, mcM/I 0.46+0.102 0.61+0.183
The excretion of hydrogen ions, nM/2h-100g 1.25+0.296 2.20+0.856

Note: n — the number of observations

The revealed decrease in the urine surface
tension under the conditions of induced diuresis
conducted by water with low surface tension
compared to the load with ordinary tap water
indicates the stability of the structure and the
systemic impact of water treated with coral
calcium.

Low surface tension water is likely to penetrate
cells, including the nephrocytes of the proximal
nephron, with lower energy consumption, because
its surface tension is such as that of intracellular
water. As a result, the energy exchange of
nephrocytes in reabsorption of sodium ions and
protein in the proximal tubule improves [7]. This
leads to a decrease in the loss of urinary protein and
causes a tendency to decrease the concentration of
sodium ions in the urine. The fact that these
processes are caused exactly by exposure to low
surface tension water is proved by the multifactor
regression analysis of reliable correlated relations
between the surface tension of the urine,
concentration of sodium ions in the urine and
concentration of urinary protein under the
conditions of induced diuresis by low surface
tension water in intact animals. The decrease in the
concentration of creatinine in the urine is caused by

improved energy exchange of cells of the proximal
nephron, aimed at greater reabsorption of sodium
ions as the main energy-dependent process of
kidneys and lower reabsorption of water [4, 5].

Symmetrical clusters of top water treated with
the coral-mine preparation reduce the degree of
erythrocytic aggregation, improve the
microcirculation the delivery of oxygen to the renal
tubules and stipulate the insufficiency [10, 11]. As a
result of these effects the realization of the chief
energy — dependent process of the renal tubules
improves — the reabsorption of the sodium and
protein ions in the proximal portion of the nephron
both in health and in case of a damage of the
proximal tubules with corrosive sublimate and 2.4 —
dinitrophenol.

Moreover, the protective-rehabilitative effect of
absorption in the proximal tubule may precede the
form of endocytosis without substantial energy
consumption, whereas unstructured water with
asymmetric clusters will probably be reabsorbed via
a disruption of hydrogen bonds with a subsequent
reabsorption of water molecules in the proximal
tubule via the channels formed by the protein —
aquaporin.
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Figure 2 — The expressiveness of reliable correlated connections between the urine surface tension — X
(dyn/cm), concentration of urine sodium ions — Y (mM/l) and concentration of urinary protein — Z (g/l) under the
conditions of induced diuresis by water with low surface tension in intact animals. The intensity of coloration
corresponds to the degree of expressiveness of the correlations

Conclusions

The low surface tension water load (43 dyn/cm)
compared to the diuresis induced by ordinary tap
water (surface tension 73 of dyn/cm) is character-
ized by the systemic impact along with the inhibi-
tion of the urine surface tension (p <0.01), reduc-
tion of urinary protein losses and presence of relia-

ble interdependencies between the urine surface
tension, concentrations of sodium ions and urinary
protein. Thus, the use of water treated with the Cor-
al-mine preparation may be re commended as a
rehabilitation remedy with a view of improving the
functional condition of the kidneys both in health
and damaged tubules of the nephron.
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