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LOW-FREQUENCY ULTRASOUND THERAPY IN COMBINATION

TREATMENT OF PATIENTS WITH TYPE 2 DIABETES MELLITUS

Sumary. Background. Hypoglycemic therapy used at present in patients with type 2 diabetes mellitus (DM) does
not always lead to desired result and many patients live in a state of constant decompensation of metabolic pro-
cesses, with the high levels of glycemia and glycosuria. That is why the search for the optimal treatment strategy that
could increase the effectiveness of hypoglycemic therapy, and reduce the risk of complications is one of the most
actual problems of modern diabetology.

The purpose of this study was to determine the use of low-frequency ultrasound therapy on cutaneous projection of
the liver in patients with type 2 DM.

Materials and Methods. 30 patients with newly diagnosed type 2 DM and body mass index (BMl) greater than
25 kg/m? were treated by the low-frequency ultrasound therapy. The ultrasonic effects were conducted in pulsed
mode of 44 kHz and an amplitude of fluctuations — 2 microns using the apparatus MIT-11 as follows. Effects on
the area of liver projection in patients was performed by the immovable technique (method), exposure to a session
consisted of 8 minutes. The vaseline oil was used as a contact substance. Additionally influence on segmental area
of Th7-Th12 by labile technique for 2 minutes on each plot was used to enhance the therapeutic effect. The patients
were examined before and after treatment. The dynamics of clinical symptoms, glycemia and glycosuria, level of
glycated hemoglobin was taken into account to assess the effectiveness of low-frequency ultrasound. To assess
the degree of insulin resistance content of insulin, C-peptide and glucagon in blood plasma were determined by
radioimmunoassay. Fasting insulin, C-peptide, glucagon in blood serum were tested in the morning. The statistical
processing of tests’ results was performed using Student’s t test.

Results. The beginning of therapeutic effect was observed after 2 procedures of the ultrasound exposure. The maxi-
mum effect is appeared after 8—10 treatment sessions. The positive dynamics of complex treatment is improving
the general state of health, a disappearance of asthenization, and a decrease in the symptoms of cardiovascular
disorders, achieving faster compensation of carbohydrate metabolism. The course of treatment contributed to the
hyperglycemia reduction in patients with newly detected type 2 DM. After ultrasound treatment, the authors noted a
positive dynamics of clinical symptoms: an improvement of the general health status, a decrease in fatigue, an im-
provement of psycho-emotional indices, disappearance of pain in the right upper quadrant, and a decrease in liver
size in all the patients under study.

Conclusions. The use of low-frequency ultrasound therapy on cutaneous projection of the liver in pa-
tients with type 2 DM promotes the normalization both fasting and postprandial glycemia. The effect of
low-frequency ultrasound on cutaneous projection of the liver is significantly decreasing parameters that
characterize the pancreatic insulin synthesizing function (immunoreactive insulin, C-peptide) in patients
with newly diagnosed type 2 DM and a BMI > 25 kg/m?. Low-frequency ultrasound reduces the glucagon
secretion and thereby positively affects the hepatic gluconeogenesis. Ultrasound therapy can be used in
the complex treatment of patients with newly diagnosed type 2 DM.
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Hypoglycemic therapy used at present in patients with
type 2 diabetes mellitus does not always lead to desired result
and many patients live in a state of constant decompensa-
tion of metabolic processes, with the high levels of glyce-
mia and glycosuria. That is why the search for the optimal
treatment strategy that could increase the effectiveness of
hypoglycemic therapy, and reduce the risk of complications
is one of the most actual problems of modern diabetology.

The continuous search for new methods of diabe-
tes mellitus treatment is recently conducted. A variety
of the physiotherapy methods of treatment are tradi-
tionally used in our country. The natural and modified
physical factors can replace many methods of treat-
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ment. In most cases of chronic disease they become in-
dependent agents that have little or no side effects, and
are different by low prices comparing with the pharma-
cological agents [1]. At present ultrasound is becoming
more common together with hypoglycemic agents for
improving their efficiency.

Ultrasound therapy involves the application of
mechanical energy fluctuations of an elastic medium
with a frequency above 20 kHz. In recent years the
low-frequency ultrasound is beginning to be used in
medical practice along with the high-frequency ones.
It exceeds the physiological and therapeutic effects of
the high-frequency ultrasound [2]. Low-frequency ul-
trasound has a universal therapeutic effect, consisting
of mechanical miromassage of the cells and the tissues,
energy influence of ultrasonic waves on the body tis-
sues, and the physical and chemical actions. The bio-
logical effects of ultrasound on the body is to increase
an activity of the adaptive and protective mechanisms.
The therapeutic effect is expressed as anti-inflamma-
tory, spasmolytic, desensitizing effects, and the stimu-
lation of regenerative processes [3]. The human body
and its internal organs are acoustically «opaque» for
the low-frequency ultrasound, which makes it possible
to influence them through the skin areas to which it
is projected. The deep-seated human internal organs
are voiced with the low-frequency ultrasound (effect
depth — 10—20 cm) [4].

Currently, the most perfect device of low-fre-
quency ultrasound therapy is the apparatus MIT-11.
An ultrasonic impact is performed in a pulse mode
of 44 kHz and the amplitude of fluctuations — 2 mi-
crons. The pulse mode consists in greater softness and
the duration of manifested effects. The softness of
action is associated with the predominance of physi-
cal and chemical influences over the thermal and me-
chanical ones. This type of impact is most suitable
when scoring the endocrine formations sensitive to
ultraacoustic energy. The pulse mode is directed to
restoring synthesis [6].

It is known that the key factors in the development
of hyperglycemia in type 2 diabetes are: functional insuf-
ficiency of B-cells causing a decrease in insulin secretion;
cell insulin resistance and the inability to use glucose as
an energy substrate; an increase in hepatic glucose pro-
duction. The liver is one of the major insulin-sensitive or-
gans involved in carbohydrate metabolism. Affecting with
low-frequency ultrasound on the liver, we are acting on
the basic links of disease pathogenesis [5].

The purpose of this study was to determine the use
of low-frequency ultrasound therapy on cutaneous
projection of the liver in patients with type 2 diabetes
mellitus.

Materials and Methods

30 patients with newly diagnosed type 2 diabe-
tes mellitus and body mass index (BMI) greater than
25 kg/m? were treated by the low-frequency ultrasound
therapy. Clinical studies were performed with the con-

sent of patients. The ultrasonic effects were conducted
in pulsed mode of 44 kHz and an amplitude of fluctua-
tions — 2 microns using the apparatus MIT-11 as fol-
lows. Effects on the area of liver projection in patients
was performed by the immovable technique (method),
exposure to a session consisted of 8 minutes. The vase-
line oil was used as a contact substance. Additionally
influence on segmental area of Th7-Thl12 by labile
technique for 2 minutes on each plot was used to en-
hance the therapeutic effect. The course of treatment
was 10 sessions. The patients were on a diet, without the
use of hypoglycemic agents. The control group consist-
ed of 12 patients with newly diagnosed type 2 diabetes
mellitus and excessive body weight (BMI > 25 kg/m?)
and who were appointed to conventional (traditional)
therapy (diet and exercise).

The patients were examined before and after treat-
ment. The dynamics of clinical symptoms, glycemia
and glycosuria, level of glycated hemoglobin was taken
into account to assess the effectiveness of low-frequen-
cy ultrasound. To assess the degree of insulin resistance
content of insulin, C-peptide and glucagon in blood
plasma were determined by radioimmunoassay. Fast-
ing insulin, C-peptide, glucagon in blood serum were
tested in the morning. The analysis was conducted us-
ing the kit for immunoradiometric determination —
IMMUNOTECH (Czech Republic). The determina-
tion of the insulin level in blood plasma was perform at
the same time for patients with type 2 diabetes mellitus
and control group with one kit of reagents, which al-
lows to minimize the error of the data obtained.

The statistical processing of tests’ results was per-
formed using Student’s t test.

The Results and Their Discussion

The beginning of therapeutic effect was observed
after 2 procedures of the ultrasound exposure. The
maximum effect is appeared after 8—10 treatment ses-
sions. The positive dynamics of complex treatment is
improving the general state of health, a disappearance
of asthenization, and a decrease in the symptoms of
cardiovascular disorders, achieving faster compensa-
tion of carbohydrate metabolism.

The course of treatment contributed to the hyper-
glycemia reduction in patients with newly detected
type 2 diabetes mellitus.

Fasting glycemia level in patients with new-
ly diagnosed diabetes mellitus before treatment
was 10.3 £ 0.5 mmol/l, after treatment — 5.00 %
+ 0,14 mmol/1 (P < 0.001), postprandial glycemia be-
fore treatment was 10.7 + 0.5 mmol/l, and after treat-
ment — 5.8 = 0.2 mmol/l (P < 0.001). Glycated he-
moglobin before treatment consisted of 7.50 £ 0.08 %,
after treatment — 5.8 £ 0.2 % (P < 0.01).

Fasting glucose level (glycemia) before treat-
ment was 11.2 £ 0.65 mmol/I after treatment — 9.2 +
+ 0.6 mmol/l (P < 0.05), postprandial glycemia be-
fore treatment was equal to 12.6 = 0.25 mmol/l after
treatment — 10.40 = 0.04 mmol/l (P < 0.01) in the
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Table 1. Dynamics of IRI, C-peptide, glucagon indices in serum of patients with newly diagnosed type 2
diabetes mellitus during treatment with low-frequency ultrasound (n =30), M £ m

Investigated parameters Before treatment After treatment P-value
IRI, mclU/ml 28.19+3.40 15.79 £1.60 <0.01
C-peptide, pmol/I 983 £45 816 £47 <0.05
Glucagon, pmol/I 53.2+2.2 38417 <0.01

Note: IRl — immunoreactive insulin.

Table 2. Dynamics of IRI, C-peptide, glucagon indices in blood serum of patients with newly diagnosed type 2
diabetes mellitus who were received traditional therapy (n=12), M+ m

Investigated parameters Before treatment After treatment P-value
IRI, mclU/ml 27.78+2.20 22.28 +1.20 <0.05
C-peptide, pmol/I 985.2+32.0 976 + 26

Glucagon, pmol/I 451+2.4 50.2+1.2

control group. Glycated hemoglobin before treat-
ment was 7.50 = 0.08 %, after treatment — 6.4 = 0.1 %
(P <0.05).

We noted a significant decrease in the indices char-
acterizing pancreatic function (Table 1).

A normalization of the parameters character-
izing the synthesizing insulin function of the pan-
creas is not observed during the traditional treatment
(Table 2).

The use of low-frequency ultrasound therapy to the
area of liver projection in patients with newly diag-
nosed type 2 diabetes mellitus contributes to improve
the efficiency of insulin action on tissues (reducing
insulin resistance). Low-frequency ultrasound re-
duces the increased hepatic glucose production, helps
to normalize both fasting plasma glucose (glycemia)
and postprandial glycemia. The clinical improvement
is associated with decreasing counter insulin hor-
mone — glucagon levels, regardless of disease dura-
tion.

The data obtained point out an increased efficiency
of insulin action on the tissues, suggest the possibility
of reducing insulin resistance in patients with newly di-
agnosed type 2 diabetes mellitus and BMI > 25 kg/m?.
Inhibiting hepatic glucose production, the ultrasound
therapy lowers the fasting glucose and the level of gly-
cosylated hemoglobin.

After ultrasound treatment, the authors noted a
positive dynamics of clinical symptoms: an improve-
ment of the general health status, a decrease in fa-
tigue, an improvement of psycho-emotional indices,
disappearance of pain in the right upper quadrant,
and a decrease in liver size in all the patients under
study.

Conclusions

1. The use of low-frequency ultrasound therapy on
cutaneous projection of the liver in patients with type
2 diabetes mellitus promotes the normalization both
fasting and postprandial glycemia.

2. The effect of low-frequency ultrasound on cuta-
neous projection of the liver is significantly decreas-
ing parameters that characterize the pancreatic insu-
lin synthesizing function (IRI, C-peptide) in patients
with newly diagnosed type 2 diabetes mellitus and a
BMI > 25 kg/m?.

3. Low-frequency ultrasound reduces the glucagon
secretion and thereby positively affects the hepatic glu-
coneogenesis.

4. Ultrasound therapy can be used in the complex
treatment of patients with newly diagnosed type 2 dia-
betes mellitus.
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NaspiHeHko O.E.

Kagpeapa kaiHidHOI pla6eTtonorii AY «IHCTUTYT EHAOKPUHOAOTIT TQ 0OMIHY peYoBuH iMeHi B.I1. KomicapeHka HAMH YikpQiHny,

M. Kuis

HU3bKOYACTOTHA YABTPA3BYKOBA TEP@I’Ii?I B KOMMAEKCHOMY AIKYBAHHI XBOPUX
HA LYKPOBWW AIABET 2-ro TUIY

Pe3tome. 3actocoByBaHa CbOTOAHI LYKPO3HMXYBaJIbHA Te-
parist XBopux Ha 1ykposuii aiader (LIJ1) 2-ro Tuny He 3aBxXau
MPUBOIUTH 10 OaxkaHOTO Pe3yJbTaty, i AyXe 6araTo XBOpUX Te-
pebyBa€ y cTaHi MOCTiiHOI IeKOMIIEHCallil 0OMiHHUX ITPOIIECiB i3
BUCOKMMHM TTOKAa3HUKAMM PiBHS TJIiKeMii i Tioko3ypii. Tomy 1mo-
IIYK ONITUMAaJIbHOT TaKTUKU JIiIKYBaHHS, 1110 MOrJja O MiABUILIUTH
e(EeKTUBHICTh IYKPO3HUXKYBaJbHOI Teparii, 3MEHIIUTU PU3UK
PO3BUTKY YCKJIAJHEHb, 3aJIUIIAETHCS OJIHIEI0 3 HalaKTyalbHi-
KX TpobJIeM cydacHOi 1iabeToorii.

MeTa noCHiKEHHS — BHUBYUTK BIUIMB HU3bKOYACTOTHOI YJIb-
TPa3BYKOBOI Teparii Ha IIKipHY MPOEKIIi0 MeYiHK! y XBOPUX Ha
111 2-ro Tmy Ha IMOKa3HUKM TJIiKeMii HaTIe i TOCTIpaHIiaTbHOT
TJTiKeMii.

Marepianu Ta Metoau. HusbkovyacToTHa yJabTpa3ByKoBa Te-
pamis mpoBoawiack 30 XBopuM i3 Brepiie BusBieHuM LIJI 2-ro
tumy, iHgekc macu Tina (IMT) gakux mepeBuilyBaB 25 Kr/m2.
VnbTpa3ByKOBUII BIUIMB 3/IiMCHIOBABCS 3a JOTIOMOTOIO armapara
«MIT-11» B iMmnynabcHOMY pexuMi 44 kIl npu aMIIiTyai Koiu-
BaHb 2 MKM. BruiMB Ha AinsiHKY Mpoekuii Me4yiHKU XBOPUX BU-
KOHYBaBCS 32 HEPYXOMOIO METOIMKOIO, €KCTIO3MILisl HAa CeaHC —
8 xB. [1151 mocuneHHS JiKyBaJbHOTO e(eKTy T0AaTKOBO BILIABA-
M Ha cerMeHTapHi 30HM Th7-Thl2 1a6inbHOI0 METOAMKOIO TIO
2 XB Ha KOXHY HiIstHKY. Kypc nikyBaHHsT ctaHOBHMB 10 ceaHCIB.
XBopi mnepeOyBaJii Ha JIiKyBaHHi Ji€Tot0, 0€3 3aCTOCYBaHHS
MepopayibHUX IYKPO3HUXKYBaJbHUX TpemnapatiB. KoHTposjbHa
rpyna ckiananacs i3 12 xBopux i3 Bnepuie BusiBieHum LIJ1 2-ro
TUIY, SIKi MaJu HaAMipHY Macy Tijlla Ta sIKUM Oysa MpHU3HaueHa
TpaaMiliiiHa Tepamis (mieTa Ta ¢i3uyHi HaBaHTaxkeHHs). Edek-
TUBHICTh HU3bKOYACTOTHOTO YJIbTPa3ByKa OLIHIOBAIN 3 OTJISAY
Ha AMHAMIiKy KJIiHiYHUX CHMIITOMiB, TJIiKeMil0 Ta TJII0KO3Ypilo,
piBeHb MIKO3WIbOBaHOTO reMornobiny (HbAlc). Jdng ouiHku
CTYIEHSI iHCYJIHOPE3UCTEHTHOCTI BU3HAyaJlu BMICT iHCYJIiHY,
C-mnentuay i TJIIOKaroHy y Iia3mi KpoBi paiioiMyHOJIOTIYHUM
MeTooM. CTaTUCTUUHY 0OPOOKY pe3yabTaTiB NOCTiIKeHb BUKO-
HyBaJIM 3 BUKOPUCTAHHSIM t-kpuTepito CTbioeHTa.

PesyabraTu. [louatok JikyBaqbHOrO edekTy crocTepiraBcs
Micast TBOX TPOLEMYP YIBTPA3ByKOBOTO BILTMBY. MaKcUMalbHUIA

/AaBpPUHEHKO E.3.

edexr croctepiraBcst micast 8—10 ceaHciB JikyBaHHS. [1o3uTuB-
Ha ITWHaMiKa KOMIUIEKCHOTO JIIKyBaHHS TOJSITaia B TIOJIMIIEHH]
3araJJbHOr0 CaMOITOYYTTsI, 3HUKHEHHI acTeHi3allii, y 3MeHIIeHHi
TIPOSIBIB CEPLIEBO-CYINHHUX TIOPYIIEHb, TOCATHEHHI OiIbIII ITBU/I-
KOI KOMTIIeHcalil ByriaeBogHoro oominy. Kypc nikyBaHHs cripu-
SIB 3HWKEHHIO TilepriiikeMii y XBopuX i3 Brepiie BusBieHuM L]
2-ro tumy. PiBeHb miikeMii HaTIIe 10 JiKyBaHHS cTaHOBUB 10,3 +
+ 0,5 mMmomb/n, micms gikyBanus — 5,00 + 0,14 mMmonb/n
(P < 0,001); moctmpaHmianbHa TiKemist 1o JikyBanHs — 10,7 +
+ 0,5 Mmmomb/i, micas ikyBanasa — 5,8 + 0,2 mmonb/a (P < 0,01).
HbAlc no nikyBanust craHosuB 7,50 + 0,08 %, micist JiKyBaHHS —
5,8 £0,2 % (p < 0,01). 3acTocyBaHHSI HM3bKOYACTOTHOI YJIBTpa3-
BYKOBOI Tepallii Ha JUISTHKY MPOEKIIii MeYiHKU y XBOPUX i3 Breplie
BusiBieHuM LIJI 2-ro Tumy cropusie MiIBUILIEHHIO ¢(hEeKTUBHOCTI
Nii iHCYJIIHY Ha TKAHWHM i 3HUXKEHHIO iHCYJIIHOPE3UCTEHTHOCTI.
Hwu3bkoyacTOTHMIT yaBTPa3BYK 3MEHIIYE MiIBUILEHY MPOMLYKIIiIO
TJIIOKO3M TEeUiHKOO, CIIpUsiE HOpMaJlizallii sIK IJIiKeMil HaTile, Tak
i moctnpaHaiaabHOI riikemii. He3anexHo Bif TpUBaJIOCTi 3aXBO-
PIOBaHHsI KJIiHiYHE MOJIMIIEHHS CYMPOBOIKYEThCSI 3HIKCHHSIM
BEJIMYMHU KOHTPIHCYTIHOBOTO TOPMOHY — TJTHOKaroHy. [anbmyroun
MPOIYKIIO TJIOKO3M TEYiHKOI, YJIbTPa3BYKOBa Teparlisi 3HUXKYE
rIikeMito HaTile, piBeHb HbAlc.

BuCHOBKM. 3acTocyBaHHSI HU3bKOYACTOTHOI YJIBTPA3BYKOBOI
Teparii Ha 1IKipHY MPOeKIIilo nmeviHku y XxBopux Ha LIJ1 2-ro Tumny
cripusie HopMaJi3allii sSIK TiKeMii HaTile, Tak i MOCTIpaHAiaTbHOT
rjikeMii. BriMB HM3bKOYACTOTHUM YJIBTPA3BYKOM Ha MPOEKIIil0
MeYiHKU 3HAUYHO 3HUXKYE TMOKA3HUKMU, SIKi XapaKTepU3ylTh iHCY-
JIIHOCUHTE3YI0uY (DYHKIIiI0 MiAIUTYHKOBOI 3271031 (iMyHOPEaKTUB-
Huii iHcyniH, C-nentua) y XBopux i3 Bnepuie BusisieHum L1 2-ro
tuny i 3 IMT > 25 kr/mM2. HU3bKOYACTOTHUIA YIBTPa3ByK 3HUXKYE
CEeKpeLilo TIIOKAroHy i TUM CaMUM MTO3UTHMBHO BIUIMBAE HA TEUiH-
KOBUIi ITIOKOHEOTeHEe3. YIbTpa3ByKoOBa Teparlisi MOXXe BUKOPUCTO-
BYBaTHChb Y KOMIUIEKCHOMY JIiKyBaHHI XBOPHX i3 BIepllie BUsIBIIE-
HuMm LJ] 2-ro Tury.

Kiro4oBi cioBa: 1ykpoBumii giabet 2-ro THIY, YIBTPa3ByKOBa Te-
partisi, JIIOKOHEOTreHe3, iHCYTiHOPEe3UCTEHTHICTh.

Kapeapa KAMH14eCKon Ana6eToAorm Y «IHCTUTYT SHAOKDUHOAOTMMM 1 OOMEHQ BeLLeCTB uMmenun B.I1. KomuccapeHko HAMH

YkpauHbi», . Knes

HU3KOYACTOTHASA YABTPA3BYKOBAS TEPAMNA B KOMMNAEKCHOM AEYEHUN BOABHbBIX
CAXAPHbIM AUABETOM 2-ro TUINA

Pesiome. [TpumensieMast B HaCTOsIIIIee BPEMsI caxapoCHYKaoLast
Tepanus 00JbHBIX caxapHbiM nuabdetom (CJI) 2-ro TUma He Bceraa
MPUBOIUT K JKEJIATEJbHOMY PE3YJbTaTy, U OUeHb MHOTO OOJbHBIX
HAaxXOJMTCS B COCTOSIHUM TIOCTOSIHHOM I€KOMITEHCALIMM OOMEHHBIX
MPOLECCOB C BBICOKMMM TI0KA3aTeJsIMU YPOBHSI TIIMKEMUU WU
raoko3ypun. [1o3ToMy MOMCK ONTUMATbHON TAKTUKU JICUCHUSI,
KOTOpasi MorJia Obl TOBBICUTH (P HEKTUBHOCTb CaXapOCHMXKAIOIIIE
Teparnuu, yMEHbIIUTb PUCK PA3BUTUSI OCTIOXXHEHUIA, 0CTAETCsI OHOM
13 CAMbIX aKTyaJIbHBIX MPOOJIEM COBPEMEHHOM AMa0ETONOTHHU.

ILlenp uccaenoBanusi — wM3yYWTh BIMSHUE HU3KOYACTOTHOM
yJIBTPa3BYKOBOI Tepanuu Ha KOXHYIO MPOEKIMIO TMEeYeHU Yy
6osbHbIXx CJI 2-TO THNa Ha MoKasaTesid IJIMKEMUM HATOLIaK U
MOCTIPAHANATBHOM TIIMKEMUU.

Marepuaiasl ¥ MeToabl. HuskodacToTHasi yJIbTpa3ByKOBast
Tepanus TpoBoAwiack 30 OONBHBIM C BIEPBbIE BBISBICHHBIM
CJI 2-ro tuna, unaekc maccol Teaa (MMT) koTopbix mpeBbllan
25 Kkr/M2. YIBTpa3sByKOBOE BIIMSIHUE OCYLIECTBISUIOCH C TIOMOIIBIO
armapara «MIT-11» B wummyiascHOM pexkume 44 ki mnpu
aMIUTATYzE KosiebaHmii 2 MkM. Bo3zeiicTBre Ha y9acTOK MPOeKINT
neyeHu OOJIbHBIX BBIMOJHSIOCh 1O HEMOABWXHON METOAMKE,
SKCNO3UIMs Ha ceaHc — & MuH. st ycwieHus JiedeOHOTro
a(dekra TOMOTHUTETHHO BIMSUIA HA CerMEHTapHble 30HbI Th7-
Th12 nabuabHOI METOAMKOI TTO 2 MUH Ha KaXXablii yyacTok. Kypc
sieyeHust coctanisii 10 ceaHcoB. bosbHbIe HAXONMINCH HA JIEYEHUU
nueTou, 6e3 TMPUMEHEHUsI TePOPATbHBIX CaXapOCHUXKAIOLIUX
nperniapatoB. KoHTposibHast rpynma cocrosuia u3 12 GOJbHBIX C
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BriepBble BbISIBJIEHHBIM CJ 2-ro TumNa, MMEBIIMX U30BITOUHYIO
Maccy Teia, KOTOpPbIM Oblla Ha3HayeHa TpaaulMOHHAsI
Tepanus (oueta W (GuU3MUYECKHe Harpy3ku). DGdeKTUBHOCTH
HM3KOYAaCTOTHOTO YJIbTPa3ByKa OLIEHUBAIM C Y4ETOM JMHAMMKU
KIMHUYECKUX CHUMIITOMOB, TJIMKEMUU W TIIOKO3YPUM, YPOBHSI
TIMKO3WIMpOBaHHOTO Temorinoomua (HbAlc). [lna oueHku
CTeTICHN WHCYJIUHOPE3UCTEHTHOCTH OMPEACISUIM  COJEepPXKaHKe
nHcynuHa, C-menTuaa W TJIIOKaroHa B IJ1a3Me  KPOBHU
PaIMOUMMYHOJIOTMYECKUM MeTOOM. CTaTUCTUUECKYI0 00pabOTKY
pe3yJIbTaToOB WMCCIIENOBAHUI BBITIONHSIM C  MCIOJIb30BAaHUEM
t-xputepusi CTbloJieHTa.

Pe3syabratel. Hauano JsieyeGHOoro sddekra Habiogan10Ch

nocie  JIBYX npoLeayp YJIBTPa3ByKOBOTO BJIMSTHUS.
MaxkcumanbHblil 3bdekT Habmomaiacs mociie 8—10 ceaHcoB
JIeYCHUS. [TonoxureabHast NUHAMKUKa KOMILJIEKCHOTO

JIeYeHUs] 3aKiIovyanach B YJIy4IIEeHUU OOILEro caMO4yBCTBUSI,
MCYE3HOBEHMM AaCTEHM3alMMd, B YMEHbBIIEHWM TPOSIBICHUIA
CepIeYHO-COCYIUCTBIX ~ HApYyLIEHU, TOCTHXEHUU  OoJjiee
OBICTPOII KOMIIEHCAIIMU YTrIeBOAHOTO obmeHa. Kypc neuenus
CMOCOOCTBOBAJl CHUXEHUIO TUMEPIIMKEMUU Y OOJBHBIX C
BIiepBbIe BbISIBIEHHBIM CJI 2-TO TuUMa. YpOBeHb TJIUKEMUU
HaToulak a0 JjedeHus coctarisur 10,3 £ 0,5 MMoib/in, mocie
neueHust — 5,00 £ 0,14 mmonb/a (P <0,001); mocTnpanaraibHast
rnukeMust go geyenust — 10,7 = 0,5 MMoab/m, ocie JedeHus —
5,8 £ 0,2 mmonn/n (P < 0,01). HbAlc mo nedeHMsT COCTaBIISLT
7,50 £ 0,08 %, nocne neuenuss — 5,8 £ 0,2 % (p < 0,01).
IMpumeHeHre HMU3KOYACTOTHOU  yJIbTPa3ByKOBOW  Tepamuu
Ha Yy4YyaCTOK TIPOEKIMU TeYeHUu Yy OOJbHBIX C BIEPBbIC

BbissBAeHHBIM CJI  2-ro Tuma CHOCOOCTBYET MMOBBIIIEHUIO
9(hGEeKTUBHOCTU AEMCTBUSI MHCYJIMHA HAa TKAHU M CHUXEHUIO
WHCYJIMHOPE3UCTEHTHOCTU.  HU3KOYaCTOTHBIN  yJIBTPa3ByK
YMEHBbLIAET TMOBBIIIEHHYIO MPOAYKUMIO TJIOKO3bl IEYEHBIO,
CITOCOOCTBYET HOPMalM3alMM KaK TIIMKEeMWM HATOIaK, Tak U
MOCTNPaHANAIbHON TIMKeMUu. He3aBucumo oT IIMTEeNbHOCTH

3a00J1eBaHUs KIVMHUYECKOE  YJIYUIICHUE  COIIPOBOXKIAJIOCH
CHMXKEHHMEM  BCJIMUYUHBI KOHTPUHCYJIMHOBOrO TIOpMOHa —
TJII0OKaroHa. TO[;)MOSH IPpOAYKIMIO TIJKKO3bl B IICYCHU,

VIBTPa3ByKOBasl Tepamusi CHUXAET TJIMKEMUIO HATOIIAaK U
ypoBeHb HbAlc.

BoiBoapl. [lpuMeHeHrMe HMU3KOYACTOTHOM YyJIbTPa3BYKOBOU
Tepanuyd Ha KOXHYIO MpOeKiuio mneuyeHu y OoabHbix CJI
2-ro THUIa CIOCOOCTBYET HOpPMalM3alluM KaK TJIUKEMUU
HATOIllaK, TaK W TOCTIpPaHAUAIbHON Tiaukemuu. BiusHue
HU3KOYACTOTHBIM  YJIBTPa3BYKOM Ha TIPOEKIUIO TeYeHU
3HAYNUTEJIbHO CHMXAET MOoKa3aTelu, KOTOpble XapaKTepu3yioT
MHCYJIMHCUHTE3UPYIOLIYI0 QYHKIINIO MOMIXKETYI0UHOMN XKeae3bl
(MMMYHOpPEaKTUBHbI WHCYIUH, C-mentun) y OOJbHBIX C
BriepBbie BbissBIeHHbIM CJl 2-ro Tuma ¢ UMT > 25 xr/m?
Hu3kouacTOTHBIN yABTPa3BYK CHUXKAET CEKPELUIO TII0KAaroHa
U TEeM CaMblM TIOJOXWTEJIbHO BIMSET Ha IMEYCHOUHBIN
[JIIOKOHEOTeHEe3. YIbTpa3ByKOBas Tepanusi MOXET MCITOJb30-
BaThCSA B KOMIUIEKCHOM JIeUYeHUM OOJBHBIX C BIIEPBbHIC BBISB-
neHHbIM CJI 2-ro TUNA.

KiioueBble cjioBa: caxapHbliii 1uaber 2-1o TUIa, YJIbTpa3ByKoBast
Teparusi, IJIIOKOHEOTeHe3, UHCYJTMHOPE3UCTEHTHOCTD.
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