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Diabetes mellitus (DM) is a group of metabolic diseases characterized
by hyperglycemia. The vast majority of diabetes cases are among the two
largest etiopathogenetic categories: diabetes mellitus type 1 (DM-1) with
absolute insulin deficiency and type 2 diabetes mellitus (DM-2), in which
chronic hyperglycemia develops through a combination of insulin resistance
and inadequate compensatory insulin secretion answers [3, 14]. With regard
to the climacteric period, the greatest clinical significance has DM-2, which
is 90-95% of all cases of diabetes. The incidence of diabetes is significantly
increased in women 45-50 years of age and older. Note that women over 45
vears of age have diabetes in 2 times more than men [6, §].

Key words: diabetes, chronic hyperglycemia, metabolic diseases,
insulin resistance

The age of menopause is one of the most critical periods in the life of a
woman. Improper adaptation of the organism to the physiological exclusion
of the ovarian function leads to the development of climacteric syndrome in
35-80% of women, which remains in 25-30% of patients over 5 years.
Climacteric syndrome, which develops in conditions of deficiency of
estrogens, is accompanied by a complex of pathological symptoms that arise
depending on the phase and duration of this period [4]. Proved that sex
hormones affect the functional activity of almost all organs and systems of
the body, while the most significant clinical manifestations of estrogen
deficiency, affecting the quality of life of women in the age of peri- and
postmenopausal, include a high risk of atherosclerosis, arterial hypertension,
ischemic disease heart (3 times), acute circulation disruption (7 times). These
diseases occupy one of the leading places among the causes of morbidity and
mortality in postmenopausal women [2].

At the same time, the DM 1s a classic model of micro- and
macrovascular complications, and DM-2 is a disease of large vessels. Such a
large lesion of the entire vascular bed does not occur in any other disease.
Cardiovascular diseases and peripheral vascular diseases are the cause of
higher morbidity and mortality in patients with DM-2 than the classical triad:
nephropathy, neuropathy, retinopathy, although the risk of these diseases is
also very high [9].
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It has been shown that in women suffering from DM-2, menopause
occurs earlier compared with healthy (46 and 48 years, respectively) [7]. The
combination of climacteric syndrome and diabetes creates conditions for
mutual burden. In this case, vasomotor manifestations of menopause in
women with diabetes mellitus are weak and, as a rule, overlap with
complaints of emotional and psychological nature [5]. Detection of diabetes
mellitus in menopause and its adequate treatment can effectively compensate
for the hormonal changes characteristic of the climacteric period.
Complexities and problems (the majority of components in the substitution
hormonal therapy adversely affect the hemostasis, carbohydrate and lipid
metabolism, minimizing its positive effect) [10, 11], determine the search for
non-drug treatment methods that expand the capabilities of doctors.

Physical factors in patients with diabetes are used to enhance the
excretory function of the pancreas, with the aim of generalizing the effect on
the body for correction of neurohumoral dysregulation of the endocrine
system and resection of the astenoneurotic states (vegetative and sedative
methods), as well as to combat complications and related diseases [1] .

Thus, non-medicamentous methods can be used both for relieving
symptoms of climacteric syndrome, and for the prevention and treatment of
complications caused by DM-2.

Physical factors are widely used and proved their effectiveness both in
complex use and in the form of monofactors [12, 13]. At the same time, there
are only isolated scientific developments devoted to the correction of
climacteric syndrome with a focus on the prevention of cardiovascular
disorders, using physical factors. Also, there is virtually no research on the
early prevention of cardiovascular disorders in climacteric women with DM-
2 using physiotherapy methods.

Purpose: to compare the effectiveness of complex treatment methods
for climacteric syndrome in patients with concomitant diabetes type 2, by
analyzing biochemical parameters before and after complex therapy using
physiotherapeutic procedures.

Materials and methods of research: 65 patients aged 45-55 years
with a climacteric syndrome were examined at the background of diabetes
mellitus type 2. Duration of DM 2 type (4.3£1.5) years. In accordance with
the tasks, to compare the effectiveness of treatment, analyzing the laboratory
parameters, the patients were divided into groups. In the 1st group (29
patients) with diabetes type 2 against the background of climacteric syndro-
me, standard therapy received standard therapy in accordance with the Natio-
nal Protocols for the treatment of diabetes mellitus type 2 and COP. Group 2
included 36 patients with a similar illness, which applied physiothe-rapy
(ultrasound therapy and contrast baths 2 times a week for two months) on the
background of basic therapy.

Clinical examination included complaints of patients and anamnesis of
the disease; objective data and gynecological examination. Also, the data of
ambulatory and stationary maps, extracts from the history of the disease,
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determination of biochemical and hormonal parameters of blood, results of
special methods of examination were taken into account. Physiotherapeutic
methods of treatment can be widely used both for the reduction of symptoms
of the climacteric syndrome and for the treatment of vascular disorders.
Scientific research and clinical practice have shown that treatment in the
early stages of the development of climacteric syndrome positively affects
the quality of life of women in subsequent years.

Method of conducting contrast baths: cold water temperature 24-22°C,
hot 38-39°C, temperature contrast — 12-15°C. The ratio of patients' staying in
hot and cold water during the procedure was 1 and 3 minutes. The number of
procedures is 10-12.

After 40-60 minutes after the bath, a ultrasound therapy session with
U.S.T. 1.01F apparatus with a frequency of 880 kHz in pulsed mode (10
msec) was paravertebral to the thoracic and cervical spine of the spine with
an intensity of 0.2-0.4 W/cm? for 5 minutes on the field. The procedures were
carried out in accordance with the lab method, the contact environment
"Ultragel", the course was prescribed 10-12 procedures daily.

A comparative analysis of the biochemical parameters of blood in the
examined patients with COP and associated DM 2 type, before and after a
certain type of treatment, comparison of indicators with each other and with
normal values was carried out.

Individual glycemic control was conducted with the help of the One
Touch Basic Plus Express (Johnson and Johnson, USA), CHEKMATE
(Caskade Medical inc., USA), Elite (Bayer, Germany) to monitor the stable
compensation of diabetes mellitus.

The glycosylated hemoglobin (HbAlc) was determined by the ion
exchange method using commercial test kits Glyco-chemoglobin HbA1-test
No. 10657 or 10658, control serum No. 10259 Human in Germany, on the
Beckman US DH-7 spectrophotometer.

Serum electrolytes (K, C*") awere investigated using standard spect-
rophotometry. Concentration of cytosolic Ca*" (in blood leukocytes) was
investigated by luminescent microscopy. Cholesterol was determined on se-
rum from KFK-2MP (Russia). The glucose content in the peripheral blood
was examined by a standardized glucose oxidant method for the oxidation of
ortho-toluidine.

The activity of total alkaline phosphatase (ZLF), expressed in OD / L,
was determined in the biochemical analyzer Co-BAS-MIRAS (Switzerland).

As standard indicators in analyzing the results of laboratory studies, the
standards of biochemical laboratories were used.

The statistical processing of the obtained results is carried out in the
statistical package "STATISTICA 6.1" using parametric and non-parametric
methods for evaluating the obtained results.

Results of the study and their discussion: in 80% of patients with
diabetes type 2, the average degree of severity of the climacteric syndrome
was found. With dominant metabolic and psycho-emotional manifestations,
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and a lesser significance of neuro-vegetative disorders. In the second place
after the above listed violations in women with diabetes mellitus type 2,
complaints of the cardiovascular system appeared, which were detected in
60% of patients.

By comparing the data of the biochemical study of patients with
concomitant diabetes before and after treatment, we observe that none of the
laboratory parameters met the norm before the appointment of therapy.
Correspondingly, carbohydrate metabolism, in particular the level of glucose
in the blood and HbA ¢, to a large extent exceeded the norm.

Also, the difference between the value of the atherogenic index and the
activity of the total alkaline phosphatase in the blood was significant. A
decrease in the concentration of ionized calcium was noted, while the level of
cytosolic calcium was significantly increased.

Thus, analyzing the initial data, we see that in patients with perimeno-
pause with concomitant endocrine pathology there were significant metabolic
changes that affected the carbohydrate, lipid and mineral metabolism. These
changes are obviously related to hormonal rearrangement, which is typical of
the menopause, and with concomitant diabetes type 2.

A comparative analysis of the results of primary (before treatment) and
repeated (after treatment) of biochemical studies, patients with climacteric
syndrome and diabetes type 2 is presented in Table 1.

In both groups of patients with concomitant diabetes mellitus type 2,
after the appropriate treatment, reduction in glycemia, glycosylated hemoglo-
bin and atherogenic index was noted. An increase in ionized calcium was
observed in both treatment groups, but the re-treatment showed positive
dynamics only in the group receiving contrast baths and ultrasound therapy.
Cytosolic calcium and potassium have been reduced in all treatment groups
after each treatment, without, however, achieving normal numbers.

In these groups of patients, prior to the treatment, an increase in all
three components of the climacteric syndrome was determined. When appo-
inting a complex of treatment with the use of contrast baths and ultrasound,
the severity of both neuro-vegetative, and metabolic and psycho-emotional
manifestations decreased.

The severity of the manifestations of the climacteric syndrome varied
as follows: in the first group, the percentage of patients with severe manifes-
tations of the climacteric syndrome (9.5% before treatment and 15.5% after)
increased slightly, and accordingly, the percentage of patients with mild COC
(9,5% and 6,2%).

In the group receiving treatment for the use of contrast baths and
ultrasound therapy, the dynamics was more pronounced (an increase in the
number of women with mild progress from 7.5% and 32%). Also, the number
of women with severe climacteric events decreased (18.3% before treatment
and 3.9% after treatment).
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Table 1. The results of primary (before treatment) and repeated (after
treatment) of biochemical studies, patients with climacteric syndrome and
diabetes type 2

Indicator, Groups
norm 1 (n=29) 2 (n=36)

1 course 2 course 1 course 2 course
Glycemia 8,6+0,41 8,0+0,71 7,9+0,30 7,5+0,21
Mml/1 4,7+0,39 7,6£0,15% | 7,5+0,31 7,4+0,21* | 7,0£0,18
HbA1c% 8,1+0,10 8,2+0,31 8,2+0,33 7,1£0,11
5,2+0,17 7,6£0,12 7,3+0,40* 6,8+0,19* | 6,3+£0,15%*
Atherogenous 7,73+£0,08 | 7,5+0,12 7,7+0,1 7,3£0,12
index 4,1+0,07 6,6+0,12* | 6,5+0,19* 6,2+0,13* | 5,340,1
Ca”"- jon 1,14+0,05 | 1,12+0,06 1,15+0,03 | 1,16+0,04
Mml/1 1,2140,03 1,16£0,03 | 1,19+0,02* | 1,19+0,02* | 1,22+0,03*
Ca™ -cyt 56,8+1,05 | 56,4+1,14 | 58,6+3,1 57,4421
Hml/1 42.9+3,28 53,1+1,9 50,4£1,98 | 46,5£2,4*% | 45,8+3,4
K" 4,61+0,04 | 4,6+0,05 4,3+0,04 4,54+0,03
Mml/l 4,2+0,37 4,4+0,03* | 4,4+0,08 5,1+0,06* | 4,1+0,04
ZLF 108,5+3,8 | 99,1443 110,745,5 | 112,5+4,8
Od/L 75,845,12 81,2+2.8* | 96,5+4,3 86,7+4,6* | 80,4+3,3*

* - the difference is significant before and after treatment (p<0,05)

In assessing the overall effectiveness of treatment, it was found that
using only baseline therapy for climacteric syndrome and type 2 diabetes was
-62%, while using a complex consisting of contrast baths and ultrasound -
78%. In the group of patients who used complex therapy with
physiotherapeutic methods, the number of patients who completed the course
of treatment without dynamics was significantly lower (15%) than treatment
in the first group (31%). Also, the number of patients with negative treatment
was lower (7%).

Conclusions

1. Climacteric period, which is a natural stage in the life of a woman, is
characterized by a substantial restructuring of the functional systems of the
organism, which often leads to the formation of various diseases. It is known
that the prevalence of diabetes increases in older age groups, with this disease
more prevalent among women, so many women are entering climacteric
disease, which contributes to the development of osteoporosis and diseases of
the cardiovascular system. Therefore, in women with concomitant type 2
diabetes, most laboratory characteristics are different from the norm.

2. Comparison of the effectiveness of therapeutic programs revealed
that the inclusion of physiotherapeutic methods in integrated treatment
reduces the metabolic and psycho-emotional processes in patients. Improve
the state of carbohydrate metabolism and have a positive effect on lipid
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metabolism. The effectiveness of contrast baths and ultrasound was 78%,
while baseline treatment was 62%. Thus, the obtained results give a
reasonable basis to recommend these complexes of physiotherapeutic
procedures for the prevention of the development of cardiovascular
complications and osteoporosis in women in the perimenopausal period with
manifestation of climacteric syndrome and concomitant diabetes mellitus

type 2.
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YV acinoxk, saxi cmpasicoaioms na yykposuti diabem 2 muny (L/-2),
MeHONnay3a Hacmae pauiue, nopieHsaHo 3i 300posumu. I[loconanus Knimaxme-
puunozo cunopomy i L]/]-2 cmeopioe ymogu 05 ixHb020 83AEMO0OMSAINCEHHSL.
Mema pobomu — nopisusamu eghekmusHicms KOMNIEKCHUX MemOoOi8 NiKy8aH-
HS KIIMAKMEPU4Ho20 CUHOpPOMY 6 nayicHmok i3 cynymuim L{J[-2, winsaxom
ananizy OioXiMIMHUX NOKA3HUKIE 00 Ma NiC/isi KOMIJIEKCHOI mepanii 3 6UKopu-
cmannam piziomepanesmuunux npoyedyp. Mamepianu i memoou 0ociui-
oxcennsn. Oobcmedcerno 65 nayieumok ikom 45-55 pokie i3 KiimMakmepuuHum
cunopomom na mai Ll/]-2. Tpueanicmo /] 2 (4,3+1,5) poxu. Kniniune 06-
CMeJICeHHs  BKIIOYAN0 CKapeu X60pux ma aHaAMHe3 3aX60pPIO6AHHSL,
00 ’ekmueni 0ani ma 2iHeKon02iune 00Cmedcents, Oani amoOyIamopHux ma
CMAYioHaApHUX Kapm, SUNUCKU 3 ICMOpPIi X80poou, 8U3HAYEHHS OIOXIMIYHUX
ma 2OpMOHALHUX NOKA3HUKIE KPOSI, cneyianibhi memoou oocmedicenns. Pe-
3ynemamu. Y cpyni, axa npouwina Kypc AiKVE8aHHs, 3 GUKOPUCMAHHS KOHM-
PACMHUX 8AHH MA YIbMPA38yK08oi mepanii Ounamixa 6yna Oinbul 8upadiceHa
(30invbuenHs yucna HCiHoK i3 neckum nepebdicom iz 7,5% oo 32%). Takoorc
3MEHWUNACSA KITbKICMb JCIHOK i3 8adxckum nepebicom Kaimaxcy (18,3% oo
qikyeanus i 3,9% nicaa nikyeauns). Egpexmuenicmo xonmpacmuux eann ma
yavmpa3zeyky ckaaoana 78%, mooi sk b6azoee nikysanma — 62%. Ompumani
pe3yribmamu 0aoms 00TPYHMOBAHY NIOCMA8Y PeKOMeHOY8amu 0aHi KOMNJie-
Kcu @iziomepanesmuyHux npoyedyp 071 npo@PINaKmuku YCKiaoHeHb HCIHKAM
Y NepuMeHoOnay3aibHOMYy nepiodi 3 NPOA8OM KIIMAKMEPUUHO20 CUHOPOMY MdA
cynymuim L]/]-2.

Knrwouosi cnoea: knivaxmepuunuil nepioo, yykposuii diabem 2 muny,
JIIKYBAHHS, KOHMPACMHI 8AHHU, YIbIMPA3EYKOBA MeEPAanis.
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