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AHoTauis

BaxxmBe 3HaYeHHST Yy KOMOIHOBaHOMY JIiIKyBaHHI XBOpHX 3 IocTiH(papkTHIM Kapaiockiaepo3om (ITIKC) 3 my-
kpoBuM miaberom tumy 2 (L[] 2) Hamaetbes Metabomivniit Tepamii (MT), 30kpema, mpenapaTaM 3 aHTHOKCHIAHT-
HOIO aKTHBHICTIO, 0 SKUX Hanexats TaypuH (TH) ta menpnoniit (MH). AHamnmi3 aMiHOKHCIOT KPOBi MOke OyTh
BaXJTUBUM B KOHTEKCTI IITbOBOTO MPHU3HAYCHHS METa0OJIYHOI Teparii Ta BU3HAYeHHS HEOOXiTHOCTI 3MiHH Ipe-
nmapaTy IpH Horo HeeeKTHBHOCTI. OKpiM BIUTMBY Ha (papMaKoJIOTigHUHA eeKT MeTabOoIIYHNX MperapaTiB, T0Be-
JICHO POJIb aMIHOKHMCIIOT Y ITaTOTeHEe31 1HCYIIHOPE3UCTEHTHOCTI, apUTMIH, imeMiqYHuX 3MiH Miokapaa. OriHka 3a-
JISKHOCTI BIAMOBIIl Ha JIKyBaHHA Bi BHXIJHOTO CTaHY aMiHOKHCJIOTHOTO CHEKTpa IUTa3MH KpPOBi y XBOPHX 3
MIKC ta LI 2. ITamientn 3 [TIKC ta IIJ] 2 (n=68) ocHoBHOI TpymH oTpumyBainu 6a3oBy Tepamiro (BT) ITIKC Ta
1A 2, Ta nogatkoBo ME mo 1 karncymi 500 mr 2 pa3u Ha gesb i TH mo 1 xancymi 400 mMr 3 pa3u Ha IeHb IPOTATOM
3 twxkHiB. [amientn rpynu nopiBasaEs (n=30)npuiiManu mmmre BT. IlamienTr 0CHOBHOT rpymH, MiATPYIH Tay-
PHUHY Ta MEJIBIOHIIO, 3 TO3UTHBHOIO BiATIOBIAIO HA JIIKYBaHHSI, OTPHMAJIN YMOBHY Ha3BY “BiAmoBimzauiB”. XBopi
0e3 muHAMiKM a00 HETaTHBHOIO BIATIOBIAIIO HA JIIKYBaHHA OTPUMAJI YMOBHY Ha3BY “HeBimmosimaui”. Kpurepi-
SMH BIATOBIZl Ha JTIKyBaHHS BBa)KaJn JaHi XouTepiBcbkoro MoHiTopyBaHHsA EKI': 3HmkenHs Ha 50% 3aramsHOT
KIJTBKOCTI IIUTyHOYKOBUX €KCTPAcHCTOIN, Ha 90% 9acTOTH MapHUX IUTYHOYKOBUX €KCTPACHCTOI, 3HUKHEHHS "'TIpO-
O1KOK" IITYHOYKOBOI TaxiKapii, 3SMEIMIeHH: KITBKOCTI emi30/iB 6e300160B0i1 imreMii Miokapaa 1o 3 i MeHIIe Ipo-
TATOM J00HM, CyMapHOi TpHUBAIOCTI imemii mpotsrom no0y Hikde 40 xBunuH. bararodakTopHuil TOTiCTHYHIHA
perpeciiiHuii aHa i3 i3 MOKPOKOBHM BHBEICHHAM ITOKa3HUKIB Ta mpoBeaeHHsIM ROC-aHamizy nokasas, o BHXi-
JTHE BiIHOIICHHS TayPHH/aJaHiH BUSBUIOCS aMiHOKHUCIOTHUM MapKepoOM, SIKHH MPOSBUB KOPEJIALIO 3 pe3ybTa-
TaMH JIIKyBaHHS XBOPHX IIATPYI TaypHUHY, MEJIBI0OHIIO Ta MEIBIOHIIO+ TaypHH HE3aJIeKHO BiJl HASIBHOCTI 1HIIINX
YUHHUKIB, 32 IKIMH JOCTOBIPHO BiJIPi3HUTHCS BiANOBigadi i HEBIANOBigadi i€l Tpymu. Y XBOPHX, SKi BiIMOBiga-
10Th 3HaYeHHIO Taypun/Ananin(<0,043), Ta Tupo3uH-+QeHiNanaHii/MeTiOHIH y m1a3Mi Kposi >34,41, roninpHAM €
MIPU3HAYCHHS KOMIUIEKCY TaypHUH+MENbI0HIH J0IaTKOBO 10 0a30B0i Teparrii.

Abstract

Metabolic therapy (MT), in particular, antioxidant activity drugs, which include taurine (TN) and meldonium
(MN) are of vital importance in the combined treatment of patients with postinfarction cardiosclerosis (PFCS)
with type 2 diabetes (diabetes mellitus). Analysis of blood amino acids may be important in the context of the
purpose of metabolic therapy and the need to change the drug in case of its ineffectiveness. In addition to
influencing the pharmacological effect of metabolic drugs, the role of amino acids has been proved in the
pathogenesis of insulin resistance, arrhythmias, and ischemic changes of the myocardium. The research objective
was to evaluate the dependence of the response to treatment on baseline amino acid spectrum of blood plasma in
patients with PFCS and type 2 diabetes mellitus. Patients with PICs and type 2 diabetes mellitus (n = 68) of
the main group received basic therapy (BT) of PFCS and type 2 diabetes mellitus, and additionally 1 capsule
500mg 2 times a day of MN and 1 capsule 400mg 3 times a day for 3 weeks of TN. Patients in the comparison
group (n = 30) took only BT. The main group and the taurine and meldonium subgroup patients having positive
response to treatment were given the conditional name of “responders”. Patients without dynamics or with a
negative response to treatment were referred to as "non-responders”. The criteria for responding to treatment
were Holter monitor data: 50% reduction in total ventricular extrasystoles, 90% reduction in paired ventricular
extrasystole frequency, disappearance of ventricular tachycardia jogging, reduction of episodes of painless
myocardial ischemia to 3 and less times a day, and total duration of ischemia per day is less than 40 minutes.
Multi factor logistic regression analysis with step-by-step indexing and ROC analysis showed that the initial
taurine/alanine ratio was an amino acid marker, which showed correlation with the results of treatment of
patients with taurine, meldonium and meldonium + taurine regardless of the presence of other factors that
significantly differentiated the defendants and non-responders of this group. In patients with Taurine/Alanine
(<0.043) and plasma tyrosine + phenylalanine/methionine>
34.41, it is appropriate to appoint the taurine + meldonium complex in addition to basic therapy.
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Introduction

Metabolic therapy (MT), in particular, antioxidant
drugs to which taurine (TN) and meldonium (MN) be-
long, is important in the combined treatment of post in-
farction  patients  with  type 2  diabetes
[4,7,8,14,16,17,19,24]. The effectiveness of MT de-
pends not only on the presence of concomitant diseases
in the patient, sex and age, but also from the individual
condition of the so-called endogenous mechanisms of
cardioprotection [9,10]. It has been proved that the
amino acid spectrum is both a substrate and a regulator
of enzyme activity [1,2,12]. Analysis of blood amino
acids is important in the context of the purpose of met-
abolic therapy and the need to change the drug in case
of its ineffectiveness [13,15,20,21]. Besides the influ-
encing on the pharmacological effect of metabolic
drugs, the role of amino acids has been proven in the
pathogenesis of insulin resistance, arrhythmias, is-
chemic myocardial changes [5,6,11,18,22].

Research objective: to evaluate the dependence of
the response to treatment on the baseline of the amino
acid spectrum of blood plasma in patients with PFCS
and type 2 diabetes mellitus.

Materials and methods

We examined 98 patients with PFCS and
concomitant type 2 diabetes mellitus, which were
randomly divided into two groups: main (MG), (n =
68): 36 women and 32 men, median age of patients —
65.5 years (interquartile interval - 61-68 years old), and
comparison group (CG) (n = 30): 17 women and 13
men, median age — 64.7 years old (interquartile
interval —64-68 years old). Patients with PFCS and
concomitant type 2 diabetes mellitus who provided
informed consent were involved into the research. The
monitor group (MG) was represented by 30 patients
with a balanced age and sex with PFCS and
concomitant type 2 diabetes mellitus.

Exclusion criteria: 1IB-11l stage chronic heart
failure according to Strazheska and Vasylenko
classification, acute coronary syndrome during the last
12 months, congenital and acquired heart diseases,
complete bundle branch block, implanted cardiac
pacemaker, I1-111 stage AV block, A-fib, autoimmune
diseases, malignant oncological diseases, expressed
renal, hepatic, respiratory failure, endocrine diseases
(except for type 2 diabetes). General clinical
characteristics of patients are shown in table 1.

Table 1.

General characteristic of the examined patients (Me (IQR))

Characteristic

Examined patients, n= 98

Age

64 (60-69)

Gender: female/male, n,%

50 (51.0%) /48(48.97%)

Age of diabetes, years

7.69 (7.45-8.12)

Age of IM, years

6.09 (5.35-8.02)

Body mass index, kg/m?

31.72 (27.8-39.11)

Concomitant heart failure, n, %

98 (100.0 %)

Associated arterial hypertension, n (%)

98 (100.0 %)

HOMA-IR

6.02 (5.11-6.16)

Office systolic blood pressure, mmHg

144.2 (126.7-154.5)

Office diastolic blood pressure, mmHg

87.45 (86.7-88.37)

C-reactive protein, mg/I

3.74 (3.12-5.11)

Glycosylated hemoglobin, %

7.92 (6.16-8.3)

phenylalanine + tyrosine/methionine

49.11(25.4-32.1)

Taurine/Alanine

0.031 (0.021-0.040)

Amino acid composition of patients' blood was de-
termined by the method of ion exchange liquid column
chromatography on an automatic amino acid analyzer
Microtechna T339.

Holter monitor was performed on the Cardiosens
machine. Estimated: total number of supraventricular
and ventricular extrasystoles (VE) per day and their dis-
tribution during the day, the presence of paroxysms of
ventricular and supraventricular tachycardia. Ventricu-
lar ectopic activity was evaluated according to the clas-
sification of B. Lown, L. Wolff (1991).

All patients have gone through ECG studies in 12
assignments at a speed of 50 mm/s. According to the
ECG, the heart rate (HR) and absolute QT interval (in
ms), its dispersion ratio, and the adjusted QT interval
were evaluated.

The patients in the main group received basic ther-
apy (BT), which included an ACE inhibitor, 3-blocker,
statin, antiplatelet agent, oral antidiabetic therapy and
an additionally 1 capsule of 500mg twice a day of ME
and 1 capsule of 400mg 3 times a day during 3 weeks
of TN. Comparison group patients received only BT
PFCS and type 2 diabetes mellitus drugs. In order to
study the complex and isolated effects of TN and ME
on the frequency of psychophysiologic disorder, main
group was divided into 3 subgroups according to basic
therapy supplementary treatment. The 1 subgroup (SB
1) included 22 patients who received TN, the 2 sub-
group (SB 2) involved 23 patients receiving ME, and 3
subgroup (SB 3) includes 23 patients who comprehen-
sively received ME and TN besides basic therapy. Main
group and the taurine and meldonium subgroup patients
with a positive response to treatment were given the



30

The scientific heritage No 39 (2019)

conditional name of the responders. Patients without
dynamics or negative response to treatment received
the conditional name of non-responders. The criteria
for responding to treatment were Holter ECG monitor-
ing data: 50% reduction in total ventricular extrasys-
toles, 90% reduction in paired ventricular extrasystole
frequency, disappearance of ventricular tachycardia
jogging, reduction of episodes of painless myocardial
ischemia to 3 and less times a day, and total duration of
ischemia per day is less than 40 minutes (criteria of ef-
fectiveness of anti-rhythmic therapy according to Hor-
owitz and data of VI National Cardiology Congress of
Ukraine) [5].

Statistical analysis of the data was performed us-
ing SPSS, MedStat, EZR packages. Checking the nor-
mality of the parameter distribution was evaluated us-
ing the Shapiro-Fork W-test. Continuous values were
compared using the Mann - Whitney U test, since their
distribution was different from normal. Quantitative
data are presented as Me (IQR), where Me is the me-
dian, IQR is the interquartile interval (first and third
quartiles). Dunn index was used to make multiple com-
parisons.

We used the binary logistic regression method
with odds ratio (OR) and 95% confidence interval (CI)
to study the relationship between the development of
positive response to treatment and predictors. Potential
predictors are amino acids that could be identified as
independent predictors of the development of a positive
response to treatment were determined using step-by-

step logistic regression analysis of multifactorial mod-
els. Each model included a separate amino acid or ratio
between amino acids that compete for entry through the
cell membrane. When developing the models we con-
sidered demographic, clinical, anamnestic, instrumen-
tal, and lab risk factors. Receiver Operator Characteris-
tic (ROC) analysis was used to determine the quality of
each regression model and calculate its sensitivity and
specificity, as well as to determine the area for the ROC
curve (AUC).

There were no statistically significant differences
between responders and non-responders within the
same subgroup and when comparing different sub-
groups of patients by the frequency of recording of
rhythm disturbances and conductibility at the beginning
of the study.

Results and discussions

Multivariative logistic regression analysis with
step-by-step indexing and ROC analysis showed that
the initial taurine/alanine ratio was an amino acid
marker, which showed correlation with the results of
treatment of patients with taurine, meldonium and mel-
donium+ other taurine regardless of the presence of
other factors that significantly differentiated the de-
fendants and non-responders of this group.

The value of the taurine/alanine ratio < 0.042
(AUC = 0.818; 95% CI 0.033-0.045) in blood serum
was characterized by a sensitivity of 81.8% and speci-
ficity of 88.0% in predicting a positive response in pa-
tients who received taurine (Fig. 1).
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Figure 1. ROC curve of the positive response to taurine treatment from baseline taurine/alanine
in the blood of patients with PFCS and type 2 diabetes mellitus.

In the meldonium subgroup, the positive response

to treatment was significantly correlated with the value of

the taurine/alanine blood ratio. The 0.043 taurine/alanine level was characterized by high sensitivity (80.77%) and
specificity (88%) and high model quality (AUC = 0.845; CI 0.027-0.045) (Fig. 2).
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Figure 2. ROC curve of the positive response to treatment with meldonium from baseline taurine/alanine

in the blood of patients with PFCS and type 2 diabetes mellitus.

Sensitivity

The value of the taurine/alanine ratio < 0.048 (AUC = 0.949; 95% CI 0.039-0.054) in blood serum was
characterized by a sensitivity of 90.9% and a specificity of 96.55% in predicting a positive response in patients
who received the taurine and meldonium complex (Fig. 3)
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Figure 3. ROC curve of positive response of taurine and meldonium treatment to baseline taurine/alanine
ratio in blood of patients with PFCS and type 2 diabetes mellitus.

In the taurine and meldonium subgroup, the positive response to treatment was significantly correlated with
the value of the tyrosine + phenylalanine/methionine ratio (Table 5). Tyrosine + phenylalanine/methionine> 34.41
was characterized by high specificity (92.59%) and moderate sensitivity (58.33%) and lower model quality com-
pared to Tauline/Alanine (AUC = 0.745; CI 28.27-35, 45) (Fig. 4).
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Figure 4. ROC curve of the positive response to taurine and meldonium treatment on baseline tyrosine + phenyl-
alanine/methionine in blood of patients with PFCS and type 2 diabetes mellitus.
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Discussion of the results

The results are explained by the mechanisms of
competitive inhibition of the entry of amino acids into
the cell. To maintain the appropriate amino acid trans-
portation a certain ratio of the concentration of K + and
Na + is required; low and especially high ions concen-
trations inhibit the accumulation of amino acids and tis-
sue sections, and thus they are inhibitors of amino acid
transportation. Alanine competes to enter into the cell
by the B-system. We described the mechanisms of com-
petitive inhibition of these amino acids and the possi-
bility of using the Tauline/Alanine ratio for therapeutic
and therapeutic purposes.

Methionine and aromatic amino acids that pene-
trate into the cell are direct competitors for cell pene-
tration. Taking into account that aromatic amino acids
are not absorbed on condition of ischemia and methio-
nine is used in ischemia as a donor to methyl groups,
the decrease of this coefficient is an important indicator
of the effect of metabolic therapy on myocardium [3,
23, 25].

Conclusions

The effectiveness of cardio-protective therapy
with meldonium and taurine depends on the ratio of in-
dividual blood amino acids involved in the processes of
metabolic action and ischemic myocardial changes.
The positive effect of meldonium and taurine is associ-
ated with a lower baseline plasma taurine/alanine ratio
(<0.043). Patients who meet this criterion, it is advisa-
ble to prescribe a complex of taurine + meldonium be-
sides the basic therapy. The administration of the tau-
rine + meldonium supplement in addition to basic ther-
apy is also appropriate for patients with baseline
tyrosine + phenylalanine/methionine in blood plasma >
34.41.
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PA3BUTHE 3IPABOOXPAHEHUS U MEJIUIIAHCKOM HAYKH B YOUMCKOM I'YBEPHUM
HA ITEPEJIOME 3I1OX (KOHEI] XIX—HAYAJIO XX BB.)

Kapaeanoea O.A.

THE DEVELOPMENT OF HEALTH AND MEDICAL SCIENCES IN UFA PROVINCE AT THE
TURN OF EPOCHS (END OF XIX—BEGINNING OF XX CENTURIES)

AHHOTAUUA

Karavanova O.

B cratbe paccMOTpeHbI OCHOBHBIE aCIIEKThl ICTOPHH PA3BUTHS MEIUIIMHBI B Y PUMCKOMN I'yOepHIH Ha pyOeike

BEKOB — B KOHIIC XIX—mnaugane XX BB. OTpameHa HUCTOPUA CTAHOBJICHUS 3APABOOXPAHCHUS U CUCTEMbI MCI-
I.[I/IHCKOﬁ NOMOIIIH, KPYIHBIC 3MTUACMUHN, OITUCAHbI JIe4eOHbIE U alITCKApPCKUEC YUYPCIKACHHNA, OPraHbl YIIPABJICHUA,
YUpCIKACHUA OCYHICCTBIAONINC NOATOTOBKY MCANIMWHCKUX KaJIpOB, B IMHAMUKE ITPUBEICHA YUCJICHHOCTD U Ka-
POBEI cocTaB paOOTHHKOB.

Abstract

The article describes the main aspects of the history of development of medicine in Ufa province at the turn
of the century in the late nineteenth and early twentieth centuries, Reflected the history of the formation of health
and medical care system, major epidemic, described medical and pharmaceutical companies, governments, insti-
tutions engaged in training of medical personnel in the dynamics of the given number and composition of workers
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