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DYNAMICS OF THE VENOUS BLOOD ACID-BASE
BALANCE AND RELATIONSHIP BLOOD PH Vs TUMOR
IN LARYNGEAL CANCER PATIENTS

AVHaMiKa KMCAOTO-OCHOBHOTO 0aAaHCY BEHO3HOI KPOBI
Ta B3aeMoBiAHOCMHM pH KpoBi Ta myxanHmn
Yy XBOPMUX HA PaK rOpTaHi

Abstract

The characteristic for most solid tumors cells is
the intracellular alkalinization and acidification
of the extracellular milieu and this pH gradient
inversion (pHe < pHi) is associated with tumor
proliferation, invasion, metastasis, aggressiveness,
and treatment resistance. However is there tumor
pH (pHi and/or pHe) changes affect on venous
blood plasma pH?

Purpose of the study. The venous blood acid-base
balance before and after the combined treatment,
correlation of the venous blood pH indicators (pHb ),
relationship neoplasm and blood pH in patients
with laryngeal cancer was study.

Material and methods. Studies were
performed in patients with laryngeal cancer
categories T2—3 NO MO before and after the
combined treatment. The patients were divided
into four groups: Group 1 — 25 patients before
the start of treatment; Group 2 — 21 patients
(from Group 1) after completion of the combined
treatment; Group 3 — 14 patients from Group 2
with positive results of treatment and Group 4 —
7 patients from Group 2 with a negative result
of treatment (recurrence and/or metastasis of
the neoplasm). The control group consisted of
15 practically healthy people (Group C).

Examination of venous blood acid-base
balance of patients, tumor pH and tumor cells
pHiand pHe was carried.

Results and discussion. The increase in pCO,
and HCO, concentration will result in decrease
in the pH, but if these indicators have a clear
correlation in the control group, then in patients

Pesrome

s 6invuwocmi coONiOHUX NYXAUH XAPAKMEPHO
nidsuwenns pH yumonanasmu kaimun (pHi > 7,2)
ma ni0KuclieHHs NO3AKJIIMUHHOZ0 cepedosuuULa
(pHe ~6,2-7,1). 36opomHuuii pH zpadienm paxosux
waimuu (pHe < pHi) nos'saszyioms 3 nposigepayicio,
iH8a3i€0, Memacmas3y8aHHAM Ma a2PeCcU8HiCmio
NYXJAUH ase Ha Yill 0co0AU80CMi HOB0YMEOPEHb PO3-
pobasiomues i cmpamezii 0nsa ni08UULeHHs epeK-
mueHocmi ix NiKY8aHHA.

Mema docnidxncennsn. Buguiumu KucomHO-0CHO-
B8HUIL 6aNAHC 86HO3HOL KPO8i 00 i nicas KOMOIHOBAHO-
20 JIKYBAHHA, KOpeLaAUilo nokas3nukie pH eeHo3HOl
KpOo8i, 863a€M038' 430K HOBoymaeoperns ma pH kposi
Y X60pUX HA PAK ZODMAHI.

Mamepiaau ma memodu. [Jocai0xeHHs 6u-
KOHAHI Y X680pUX HQA PAK 20pMAaHi Kamezopii
T2-3 NO MO 0o i nicas KomM6iHOBAH020 JiKYBAHHS
(nepiod cnocmepexcenns 2012—-2018, nepiod ocobuc-
mMo020 cnocmepexienna He MeHule mpvox pokie ). Bik
nauyienmis koausascs 6id 34 do 65 porxis. Mopgo.io-
2iuHa XapaxmepucmuKka H0O80Yymeopensb — 3p0206iaa
NJAOCKOKIIMUHKA KAPYUHOMA.

Xeopi 6yau po3disieHi HA LOMUPU ZPYNU: 2pY-
na 1 — 25 nayienmis 0o nouwamky JiKYEaAHHS;
epyna 2 — 21 xeopuil (3 epynu 1) nicasa 3a8epuLenns
KOMOIH08AHO020 NiKYB8aHHA; epyna 3 — 14 nauienmis
3 epynu 2 3 NO3UMUBHUMU pe3yabmamamu JiKy-
8aHHA; epyna 4 — 7 xeopux 3 epynu 2 3 He2AMUBHUM
pe3ynvmamom aikysanHs (peyudus ma/abo mema-
CcMa3y6anHa HOB0YMEOPEHHA ).

Koumpoavny epyny (epyna C) ckaaau 15 npak-
Mu1LHOo 300pOBUX LON0BIKI8 M020 M 8iKY.

IIposedeno docnidxieHHS KUCIOMHO-OCHOBHO-
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groups there was a correlation for pHb & pCO, and
pO, only. Besides, we marked increase in pCO,,
HCO,, K, while pO, decreased in pHb after the
combined treatment.

It is necessary to point out the differences
between some benchmarks and indicators of
acid-base balance in the plasma of venous
blood in primary patients and patients with
recurrent laryngeal cancer. So, if pHb, pO,,
and Cl patients have statistically significant
differences from control data, then differences
with control pCO, values are characteristic
only for patients of Groups 1 and 3. On the
contrary, differences in the HCO, indices are
characteristic only for patients of Group 4. There
are statistically significant differences from the
control indicators K*, Na*, Ca?*, Glu, Lac, mOsm
in patients of the first group and Cl~ and Lac of
patientsin the third group. Among the indicators
in the third and fourth groups of patients,
statistically significant differences were noted
in the values of pHb, HCO, and Glu.

In patients of groups 1 and 4, the
determination of pHt and the calculation of
pHi, pHe revealed decrease in pHt and pHe with
increasing pHi in patients with recurrence of
the neoplasm.

The final stage of the study was to determine the
relationship (and not correlation ) of blood pH and
laryngeal tumors and the relationship was noted in
the «pHb-tumor» system in primary patients, but
in patients in 3 and 4 Groups, that «pHb-tumor»
connection is rather contradictory.

Conclusion. Acid-base balance indicators
obviously cannot be considered as unconditional
markers of carcinogenesis, but their monitoring
and, in particular, venous blood pH, of patients
after special treatment, can help determine the risk
group of patients who may develop of a malignant
neoplasm recurrence.

Keywords: acid-base balance, laryngeal cancer,
relapse, prognosis.

20 banancy 6eHO3HOL Kpo6i xeopux. Busnayvernuil
pH nyxaun (pHt) 3 nodaavwium po3paxynKom
pH yumonaasmu kaimun ma pH nozaxaimun-
Hozo cepedosuuia.

Pesynomamu ma o6z060penns. Ilicas 3a-
6epulenns KOMOIHOBAH020 JiKY8AHHS 6i03HAYEHO
snudxcennsa pH naasmu kposi (pHb) ma pO, npu
30invuLeni 3nauensv nokasnukie pCoO, HCO, i K*.
ITpu nopieuanHi OaHuXx nepuloi ma mpemuvoi zpynu
gi0minHocmi Oyau 6i03HAYeR] JuULe 8 NOKA3HUKAX
Ca?" ane nopieHAHHs OQHUX NepuLol ma Lemeepmor
2pynu noKa3ago sHavyui 6i0MiHHOCMI NOKA3HUKLE
pHb, pO,, HCO, i mOsm.

3o0invwenns wonyenmpayii pCO, i HCO,” npu-
3600e 00 3nuxicennsa pH, ane skwo yi nokasHuku
MAAU HIMKY KOPEeAAUil0 6 KOHMPOAbHII epYni, mo
6 nepuwiiil, Opyeiit ma mpemiil zpynax Kopersyis 6io-
mivena nuuwe dna pHb/pCO, i pHb/pO,. ¥ uemeep-
miil epyni cymmesux Koperayiil yux noKasHukie
He gidmiueHo.

Pasom 3 mum,y nayienmie 1 i 4 epynu usnauen-
Hna pHt i pospaxynox pHi, pHe 6uagsuau 3SHUMEHHA
pHt i pHe 3i 36iavwennam pHi y nayienmis 3 pe-
yuougom Hogoymeopenhs. Moxiaueo ye noscHoe
moil paxm, wo KucJe cepedoguil,e MiKpOOMO4eHH A
CNpUSE NPOzpecy6aHHI0 NYXAUHU — ayudo3, mok-
CUUHULL 01 HOPMAJLHUX KJALMUH, cnpuse Oezpada-
Uil n03aKJALMUHHO20 MAMPUKCY, AJe CAMi AHOMALb-
Hi KJAIMUHU cmaiomb MeHUlL 6PA3IUSUMU.

Caid ekasamu Ha 8i0MIHHOCMI 0eAKUX KOHMPOJLb-
HUX NOKA3HUKIE | NOKAZHUKI8 KUCLOMHO-LYHCHO20
banancy 6 naa3mi Kpogi Yy nepeuUHHUX X80PUX i X60-
pux 3 peyudusom paky zopmani. Tak, sKu,o noxas-
ruru pHb, pO, u Cl~ x6opux mawme cmamucmuiHo
3Hauywi 6i0MiHHOCMI 810 KOHMPOALHUX OAHUX, MO
6idminnicmo 3 KonmponvHumu snavennamu pCo,
xapaxkmepHa auule 014 X60puXx nepuioi i mpe-
muvoi ezpynu. Hasnakxu, i0miHHOCMI NOKA3HUKIE
HCO, xaparxmepHhi auwie .15 X60pux wemsepmoi zpy-
nu. Maiomes cmamucmuiHo 3Haiyui 6i0minHoCcmi
8i0 KonmpoavHux noxasnuku K*, Na*, Ca’*, Glu,
Lac, mOsm xeopux nepuroi epynu i Cl'u Lac xeopux
mpemuoi epynu. Ceped noka3nukié 6 mpemiil i vem-
eepmiil zpynax x60pux cmamucmu4Ho 3Havyuyi io-
MiHHOCTMI 8i03HAYeHI 8 3HAUCHHAX NoOKa3HUKie pHD,
HCO; u Glu. IIpu yvomy, 8uU3HAUEHO HAABHICMD
NPUYUHHO-HACAIOK08020 38 A3KY 8 cucmemi
«nyxauna-pHb» y nepgunnux xeopux, ane y xe60-
pux 3 peyudugom 3axX60PIOBAHHA 3AJLEHHICMb « NYX-
auna—pHb» mae documv cynepeunueuil xapaxmep.

Bucnoeok. IIoka3HUKU KUCJLOMHO-OCHOBEHO-
20 0anaMcy He MOXMCHA po3zasdamu K 6e3ymos-
Hi MapKepu KaHuyepozeHe3y aJje ix MOHIMOPUHL2
i 3oxkpema pH 6eno3no0i kpoei moxe donomoz-
mu eusHavumMu 2pyny pusuky ceped nayicnmisa,
Y AKUX MOJXMCe PO3BUHYMUCS peyudus 3J105Kic-
H020 HOB0YMEBOPEHHA.

Knwuwoei cnoea: Kucaiommno-ocHOBHUIL Oa-
JaHc, pak zopmani, peyudus, LPOZHO3YEBAHHS.
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INTRODUCTION

Cells population growth is determined by the
genetic program of metabolism, wherein cells, for
the order to function optimally, must constantly
maintain an intracellular pH within a narrow
range (pHi = 7,1-7,2) through the activity of
transporters located at the plasma membrane.
These transporters can be modulated by endogenous
or exogenous molecules and pHi changes have been
implicated in both cell proliferation and cell death.
Notably, if the intracellular alkalinization is a
common feature of proliferative processes, then the
intracellular acidification has the cytotoxic effect
through of apoptosis induction [1-3]. But for most
cells of solid tumors characterized by the presence
of intracellular alkalization of the cytoplasm
(pHi > 7,2) and acidification of the extracellular
milieu (pHe = 6,5—7,1) — a reverse pH gradient in
cancer cells, unlike similar indicators of normal
cells: pHi ~ 7,2, pHe ~ 7,4 [4—8]. The acidification
environmental tumors occurs already on early in
cancers (cancerinsitu), during the avascular phase,
and pH gradient inversion (pHe < pHi) is associated
with tumor proliferation, invasion, metastasis,
aggressiveness, and treatment resistance [8—10].

Currently, it is believed that pH inversion, like
hypoxia, is a common symptom of cancer and on
this peculiarity of tumors various strategies are
being built to increase the effectiveness of their
treatment [11-18], but individual tumors may
be had both positive and negative (reverse) pH
gradients [19]. But still, the relationship between
extracellular and intracellular pH are dependent
upon the pH range. Intracellular pH was relatively
resistant to a change in extracellular pH over the
pHe range of 6,8 to 7,8 (i.e., delta pHi congruent
to delta pHe x 0,33) [20]. However is there tumor
pH (pHi and/or pHe) changes affect on venous
blood plasma pH?

PURPOSE OF THE STUDY

The venous blood acid-base balance before and after
the combined treatment, correlation of the venous
blood pH indicators, relationship neoplasm and blood
pH in patients with laryngeal cancer was study.

MATERIAL AND METHODS

Studies were performed in patients with
laryngeal cancer categories T2—3 NO MO before and
after the combined treatment (observation period
2012-2018, personal observation period after the
combined treatment of at least three years). The
age of the patients ranged from 34 to 65 years.
The neoplasms morphological characteristic is
keratinizing squamous cell carcinoma.

The patients were divided into four groups:

— Group 1 — 25 patients before the start of
treatment.

— Group 2 — 21 patients (from Group 1) after
completion of the combined treatment.

— Group 3 — 14 patients from Group 2 with
positive results of treatment.

— Group 4 — 7 patients from Group 2 with a
negative result of treatment (recurrence and/or
metastasis of the neoplasm).

The control group consisted of 15 practically
healthy people (Group C) of the same age.

Laboratory researches:

1. Examination of venous blood acid-base
balance of patients with laryngeal cancer was
carried — pH and pCO,, pO, (mm/Hg), HCO,", K*,
Na', Ca?, CL-, Glu, Lac, mOsm (mmol/l).

2. To the small (r 2-2,5 mm?®) crushed tumor
fragment was added 0,5 ml of H,O (pHconst = 7,328),
the pH of the suspension was measured, which was
regarded as the pH of the tumor.

3. Calculation of the pHi and pHe indicators was
carried out according to the formula:

pHi = pHconst +[2 x (pHconst — pHt)] x 0,33

pHe = pHt — (pHi — pHconst)

Comparisons of the studied parameters were
carried out using the Wilcoxon Matched Pairs
Test, Wald-Wolfowitz Runs Test and Spearman
Rank Order Correlations, at the critical
significance level of 0,05. The analyzed data are
presented as «medianandinterquartileinterval»:
Me (RQ = UQ-LQ). The causal relationship
between the indicators was evaluated using
multiple logistic regression analysis. Statistical
processing of the received data was made using
computer programs of the STATISTICA package
(StatSoft Statistica v.7.0).

RESULTS AND DISCUSSION

The data of pH venous blood plasma (pHb)

of patients, before the beginning and after
treatment in table 1 are present.

The change in plasma pH in patients after
treatment (7,35 — 7,31; p = 0,071) is not
statistically significant, but it is important from
a clinical point of view. But it should be noted,
that all changes pH occur through changes in
three independent variables — carbon dioxide,
relative electrolyte concentrations, and total
weak acid concentrations and some of these
characteristics change and have statistically
significant differences in groups 1 and 2 (increase
in pCO, 46,08 — 48,8; HCO,” 24,9 — 26,0 and
K* 3,95 — 4,5, while pO, decreased 37,98 — 23,63) [21].

However, the patients in Group 2 had both
positive (14 patients, who third Group constituted)
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and negative (7 patients) treatment results (Group 4).
Moreover, when comparing the data of the first
and third groups, statistically significant spills are
noted in Ca?" indicators only (1,14 — 1,25), while
comparing the data of the first and fourth groups,

significant differences were observed in indicators
of pHb (7,35 — 7,22) pO, (37,98 — 20,0), HCO",

(24,9 — 22,2) 1 mOsm (284,1 — 288, 4).

It is known, that increase in pCO, and HCO,
concentration will result in decrease in the pH [21]:

pH = pK x log [HCO, / (0,03 x pCO,)]

But if these indicators have a clear correlation pHb & pO, and no correlation for pHb & HCO,", and
in the fourth group the insignificant correlation
patient there was a correlation for pHb & pCO, and was noted for pHb & pCO, and pHb & pO, ( table 2).

in the control group, then in 1, 2, 3 groups of

Table 1
The acid-base balance indicators in the venous blood plasma of patients
Group (Me; RQ = UQ-LQ)
Test p-level
Group 1 (n = 25) Group 2 (n = 21) Group 3 (n = 14) Group4 (n=17)

- 7,35 7,31 7,32 7,29 o
b 7,42 -17,31=0,11 7,34-17,31=0,03 7,38-17,31=0,07 7,31 -17,26 =0,05 ,,_,0’091
pCo, 46,08 48,8 48,8 56,1 et
mm/Hg 47,1 -42,2=4,9 53,8 —48,7=5,7 49,2 -47,9=1,3 62,9 —48,7=14,2 *0,018
pO, 37,98 23,63 29,0 19,0 ig’ggi
mm/Hg | 49,95-35,0=14,95| 29,4-19,0=10,4 32,0-19,0=13,0 20,0-14,1=5,9 *0,063
HCO', 24,9 26,0 25,02 25,8 oo
mmol/1 | 25,19 — 24,65 = 0,54 28,7—-25,1=3,6 26,0 - 24,8=1,2 29,0 - 20,7=8,3 *0’799
K 3,95 4,5 4,35 4,9 e
mmol/1 4,13-3,9=0,23 5,1-4,1=4,0 5,0-4,0=1,0 5,2—-4,56=0,7 *0’063
Na* 140,0 140,0 139,5 139,4 o
mmol/1 | 140,4 -139,5=0,86 | 142,0-139,0=3,0 | 142,0-139,0=3,0 | 144,0-139,0=5,0 *0’554
Ca? 1,14 1,19 1,25 1,22 ol
mmol/1 1,2-1,07=0,13 1,26 -1,17= 0,09 1,27-1,18 = 0,09 1,27-1,0=0,27 *0’866
cr 107,0 108,0 109,0 108,0 e
mmol/1 | 109,0 -107,0=2,0 | 109,0-107,7=1,3 | 109,0-104,0=5,0 | 111,0—-108,0= 3,0 *0’753
Glu 5,5 5,5 5,15 5,5 oree
mmol/1 5,7-4,9=0,8 5,9-5,2=0,7 5,9-4,7=1,2 5,9-5,2=0,7 *0’463
Lac 1,65 1,8 1,75 2,0 s
mmol/1 1,81-1,5=0,31 2,2-1,6=0,6 2,2-1,5=0,7 2,3-1,5=0,8 *0,643
mOsm 284,1 285,6 284,05 288,0 e
mmol/l | 284,5-283,8=0,7 | 289,1 -283,0=6,1 | 289,1 -282,0=7,1 | 291,56 -284,5=17,0 *0,176

Note: "p-level for G1 Vs G2 groups; *p-level for G1 Vs G3 groups; “p-level for G1 Vs G4 groups
Table 2
Correlations between plasma pH and pCO,, pO, and HCO,™ in control and in groups of patients
Spearman Groups
Rank
GC G1 G3 G4
Order

Correlations R P R P R P R p R P
pHb & pCO, 0,53 0,042 -0,75 0,0001 | —0,61 0,003 -0,74 0,002 -0,39 0,378
pHb & HCO, 0,56 0,029 -0,14 0,499 0,34 0,003 -0,07 0,819 -0,18 0,699
pHb & pO, 0,72 0,0003 0,65 0,001 -0,61 0,003 0,91 0,000 0,38 0,398
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Changes in blood pH induce powerful regulatory
effects at the level of the cell, organ, and organism,
but how tumor pH (pH of cytoplasm + interstitial
fluid) does it affect on blood pH and whether
and to what extent it is possible to consider its
dynamics as a predictor of the course of the disease
or as performance evaluation of cancer patients
treatment. However, we should highlight a few
problems, associated with both the tumor and its
microenvironment [7, 19-27].

Firstly, the resting pHi of a cell can be
defined as the steady-state point at which net
metabolic acid production is balanced by net
membrane H*/H"-equivalent transport. But these
fluxes to show considerable regional variation in
solid tumors, resulting in the potential for large
pHi gradients alongside pHe non-uniformity.

Second, tumor histology and tumor volume
is the most important factors determining
the range of pHe's. A combination of poor
vasculature perfusion, regional hypoxia and
increased flux of carbons through fermentative
glycolysis leads to extracellular acidosis in solid
tumors, with extracellular pH values as low
as 6,5, but overall, actual pH in squamous cell

carcinomasis 7,20 = 0,07 (pHt in range 6,2—-7,6)
with the pHi and pHe values lying mostly in the
range 7,1-7,65 and 6,2—6,9 respectively [28—32].

Thirdly, tissue pH is difficult to investigate by
measuring pH in cells suspensions or monolayers
prepared from cultured cells. Besides no equations
which would allow accurate calculation of indicators
pHior pHebased on the pHt indicator. Rather, these
calculations will confirm the trend — pHi and pHe
will change in opposite directions (extracellular
acidification and intracellular alkalinization).

In patients of groups 1 and 4, the determination
of pHt and the calculation of pHi, pHe revealed
decrease in pHt and pHe with increasing pHi in
patients with recurrence and/or metastasis of the
neoplasm (table 3). Obviously this can be explained
by surviving in treatment tumor cells begin to
actively proliferate and the acidic environment
of the microenvironment contributes to tumor
progression, stimulating invasion and metastasis,
acidosis can be toxic to normal cells and mediate
degradation and remodeling of the extracellular
matrix, can enhance angiogenesis due to release of
vascular endothelial growth factor, but themselves
abnormal cells become less vulnerable [31, 33—37].

Table 3

Tumor pH indicators in patients of the 1 and 4 groups

Test iz 18 = DL p-level

Group 1 (n = 25) Group 4 (n =7)
pHE 7,09—77,’(?25: 0,07 7,035—66,,99185 -0,12 0,002
pHe 6,852—66,,’;3172 —0,14 6,742—66,,57052 - 0,24 0,002
pHI 7,636—77,’55916 —0,04 7,741—77,’65261 -0,12 0,057

It is necessary to point out the differences
between some benchmarks and indicators of
acid-base balance in the plasma of venous blood
in primary patients and patients with recurrent
laryngeal cancer. So, if pHb, pO,, and Cl” patients
have statistically significant differences from
control data, then differences with control pCO,
values are characteristic only for patients of
Groups 1 and 3. On the contrary, differences in the
HCO,  indices are characteristic only for patients
of Group 4. There are statistically significant
differences from the control indicators K*, Na*,
Ca?", Glu, Lac, mOsm in patients of the first
group and Cl- and Lac of patients in the third group.
Among the indicators in the third and fourth groups
of patients, statistically significant differences were
noted in the values of pHb, HCO,™ and Glu (table 4).

Thus, the presented data indicate the presence
of significant discrepancies in the control values
of a number of indicators of acid-base balance
and indicators of acid-base balance of patients

who successfully completed treatment, from the
corresponding indicators of primary patients and
patients with recurrent neoplasm.

However, how pHb is coupled to cancer cell
growth? The final stage of the research was the
determination of the relationship (not correlation) of
blood pH and laryngeal tumors and it is necessary to
recall that the odds ratio (OR) from 0 to 1 indicates
a low probability of the event being investigated,
the OR of 1 means that the likelihood of an event is
the same in both groups. The greater the odds ratio
unit, the more likely it is to expect an even to develop
(table 5). The analysis is carried out in groups G1 &
GC, G4 & GC and G3 & G4.

From the data presented in the table indicate the
presence of a causal relationshipin the «pHb — tumor»
system in primary patients, but in patients in 3 and
4 Groups, the «pHb — tumor» connection is rather
contradictory. Obviously, this can be explained both
by the presence of a progressive neoplasm and by the
aggressive nature of the treatment methods carried.
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Table 4

The acid-base balance indicators in the venous blood plasma in the control group and in the first,
third and fourth group patients

Group (Me; RQ = UQ-LQ)
Test p-level
Group C (n = 15) Group 1 (n = 25) Group 3 (n = 14) Group4 (n=717)

0,002

7,39 7,35 7,32 7,22 0,038

pHb 7,41-7,36 = 0,05 7,42 -17,31=0,11 7,38 - 17,31=0,07 7,31-17,11=0,2 +0,0001
‘0,003

0,000

46,7 46,08 48,8 48,8 0,038

pCO, 48,2 -45,8=2,4 47,1-42,2=4,9 49,2-47,9-1,3 58,8 —48,3=10,5 | *0,299
‘0,673

0,000
44,2 37,98 29,0 20,0 *0,0007

O, 45,5-42,5=3,0 | 49,95-35,0=14,95 | 32,0—-19,0=13,0 22,5-19,0=3,5 +0,0001
‘0,353

0,266

24,1 24,9 25,02 22,2 0,574

HCO, 25,0—-24,1=0,9 | 25,19-24,65=0,54 26,0 —24,8=1,2 23,8-20,7=3,1 +0,040
°0,052

*0,005

. 4,7 3,95 4,35 4,9 0,347
K 5,0-4,4=0,6 4,13-3,9=0,23 5,0-4,0=1,0 5,2-4,5=0,7 +0,982
°0,151

0,032

N 142,0 140,0 139,5 139,2 0,347
Na 144,0 - 140,0=4,0 | 140,4-139,5=0,86 | 142,0-139,0=3,0 | 144,0-139,0=5,0 | 0,628
‘0,933

0,032

) 1,28 1,14 1,25 1,25 0,187
Ca 1,31 -1,24=0,07 1,2-1,07=0,13 1,27-1,18 =0,09 1,31 -1,02=0,29 0,628
‘0,151

109,0 0,013

) 105,0 107,0 109,0 111,0-108,0=3,0 | *0,038
Cl 107,0-102,0=5,0 | 109,0-107,0=2,0 | 109,0-104,0=5,0 +0,040
‘0,353

0,072

4,7 5,5 5,15 5,9 0,574

Glu 5,1-4,4=0,7 5,7-4,9=0,8 5,9-4,7=1,2 5,9-5,2=0,7 +0,040
°0,544

0,032

2,1 1,65 1,75 2,0 0,038

Lac 2,4-1,9=0,5 1,81-1,5=0,31 2,2-1,5=0,7 3,2-1,5=1,7 +0,319
‘0,933

0,000

288,0 284,1 284,05 288,4 0,187

mOsm 291,1-286,0=5,1 | 284,5-283,8=0,7 | 289,1-282,0="7,1 | 290,0-284,5=5,5 | *0.077
‘0,673

Note: *p-level for GC vs G1 groups; “p-level for GC Vs G3 groups; "p-level for GC Vs G4 groups; ‘p-level for G3 Vs G4 groups

Table 5

Relationship of the progressive tumors and venous blood plasma pH, pCO,, pO, and HCO,~

Logistic regression

G1 & GC G4.& GC G3 & G4

Test pH | pco, | po, [Hco, | pu [pco,] po, [HCO, - [ pu | pco, [ po, [ HCO,-
Estimate | 11,91 | 0,026 | 0,025 | 0,909 | 0,94 | 0,67 [ 2,96 | 1,03 | 6,58+01 | 6E+01[0,17] 1,5E+0
OR (unit ch) | 141312 | 1,026 | 1,026 | 0,402 [ 0,39 | 0,51 [ 19,5| 2.8 1,18 | 4,4E+0
OR (range) | 12,95 | 1,619 | 4,109 | 0,013 | 0,65 | 0,01 366 | 4,5E+10 | 5E+10 | 218 | 4,5E+0,5
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CONCLUSION

Acid-base balance indicators obviously cannot be
consideredasunconditional markersof carcinogenesis,

but their monitoring and, in particular, venous blood
pH, of patients after special treatment, can help
determine the risk group of patients who may develop
of a malignant neoplasm recurrence.
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