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EFFECT OF L-ARGININE L-GLUTAMATE ON THE MORPHO-FUNCTIONAL STATE ON THE HEART AND
LIVER IN PATIENTS WITH POSTINFARCTION CARDIOSCLEROSIS

Summary. The liver and heart functional tests in patients with postinfarction cardiosclerosis were evaluated.

The aim of the study — to evaluate the effect of |-arginine I-glutamate on the morpho-functional state of the heart and liver in patients
with postinfarction cardiosclerosis.

Materials and Methods. All patients were divided into 2 groups: group 2 (n = 49) — patients continued to make basic therapy of CHD,
while patients of the group 1 (n = 50) received an additional drug — L-arginine L-glutamate (5 ml 40 % IV 7 days, then IV therapy
changed to oral: 0.75g three times a day for 3 weeks. All patients underwent the following studies: a 24-hour holter monitoring,
echocardiography, liver ultrasonography scanning and liver function tests (including alanine amino transferase (ALT), aspartate amino
transferase (AST), alkaline phosphatase (ALP), and bilirubin levels), lipid profiles (including total cholesterol, triglyceride (TG), high
density lipoprotein (HDL) and low density lipoprotein levels (LDL)). All analyses were performed with the Statistical Package for
“STATISTICA® for Windows 6.0” (StatSoft Inc.), Microsoft® Excel 2010 (Microsoft®).

Results and Discussion. L-arginine I-glutamine inclusion into the standard therapy of CHD demonstrated the reliable improvement
of liver function: Level of total bilirubin was decreased by 26.3 %, ALT — by 48.5 %, and ALP — by 33 %.
Level of total cholesterol was decreased by 16 %, LDL cholesterol — by 20.1 % and TG — by 24.4 %. Besides, level of HDL cholesterol
was increased by 19.2 %. It was established, that on the background of L-arginine I-glutamine treatment took place statistically reliable
improvement of the ultrasound liver parameters: liver size normalized in 35 % of patients, the structure of the capsular contour was
restored — in 37 %. Normalized liver parenchymal echogenicity was noted in 29 % of patients and clear liver vascularity —in 41 %. LA
size was decreased by 13.8 % , EDV by 12.5 %, ESV by 19.3 % and ejection fraction (EF) increased by 6.7 % in comparison with the
initial data. The number of ischemic episodes per day decreased by 52.4 % in the group 1, the total duration of ischemic episodes per
day decreased by 41 % in the group 1, the average duration of ischemic episodes decreased by 27.1 % in the group 1.
Conclusions. Inclusion into the standard therapy of CHD demonstrated the reliable improvement of liver function. A reliable lipidogram
improvement was observed only in a group of patients who additionally took L-arginine L-glutamate.

Anti-ischemic activity was higher in the group of patients with additional use of L-arginine L-glutamate. Thus, correction of the morpho-
functional state on the heart and liver in patients with postinfarction cardiosclerosis by L-arginine L-glutamate is considered to be

pathogenetically substantiated and clinically relevant.

Key words: coronary heart disease; comorbidity; liver; postinfarction cardiosclerosis.

INTRODUCTION Coronary heart disease (CHD) is a major
cause of death and disability in developed countries. Although
the mortality for this condition has gradually declined over the
last decades in western countries, it still causes about one-third
of all deaths in people older than 35 years (1). The 2016 Heart
Disease and Stroke Statistics update of the American Heart
Association has recently reported that 15.5 million persons
>20 years of age in the USA have CHD, whilst the reported
prevalence increases with age for both women and men and
it has been estimated that approximately every 42 seconds,
an American will suffer for an myocardial infarction (2)

Comorbidity of chronic liver disease with cardiovascular
diseases might be of particular interest to the study of cardiac
problems. In this case the pathogenic mechanisms could be
started and progress the condition of each disease.

Use of metabolic drugs that pathogenetically correct
hepatotoxicity risks could improve the prognosis of two
comorbid diseases.

L-arginine L-glutamine is a metabolic corrector (3). Due
to the presence of these two amino acids, the drug focuses
on the pathogenesis of atherosclerosis. On the one hand,
the presence of L-arginine, nitric oxide sources (4), can
restore endothelium vasodilation and on the other — glutamic
acid as a glutathione transferase (5) and glutathione
peroxidase enzymes precursor can regulate lipid peroxidation
in the body.

The aim of the study - to evaluate the effect of L-arginine
L-glutamate on the morpho-functional state of the heart and
liver in patients with postinfarction cardiosclerosis.

MATERIALS AND METHODS This study was carried
out in the union sanatorium "Khmilnyk", Khmilnyk, Ukraine.
It is included 99 patients of 58.05+1.28 yr. (71 % male and
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29 % female) admitted to the rehabilitation department for
cardiac patients with postinfarction cardiosclerosis, stable
exertional angina FC II-11l.

Exclusion criteria were as follows: oncological diseases,
acute cerebrovascular event in history up to 6 months, severe
aortic stenosis, atrioventricular blockade of II-1ll degree,
severe cardiac rhythm disorders, vascular thrombosis, liver
cirrhosis, diabetes mellitus, decompensated thyroid disease,
acute and chronic kidney diseases, acute heart failure, the
intake of any metabolic drugs for 1 month before inclusion
in the study. The study protocol was approved by the
university ethics committee. Patients were grouped according
to their treatment: group 2 (n = 49) continued to make basic
therapy of CHD, while patients of the group 1 (n = 50) received
an additional drug — L-arginine L-glutamine (5 ml 40 % IV 7
days, then IV therapy changed to oral: 0.75¢g three times a
day for 3 weeks.

All subjects underwent the following studies: a 24-hour
holter monitoring, echocardiography, liver ultrasonography
scanning and liver function tests (including alanine amino
transferase (ALT), aspartate amino transferase (AST),
alkaline phosphatase (ALP), and bilirubin levels), lipid profiles
(including total cholesterol, triglyceride (TG), high density
lipoprotein (HDL) and low density lipoprotein levels (LDL)).

All analyses were performed with the Statistical Package
for “STATISTICA® for Windows 6.0” (StatSoft Inc.),
Microsoft® Excel 2010 (Microsoft®). Non-parametric
statistics methods were used to analyze the data. The data
obtained are presented as a mean and standard error of the
mean. The Wilcoxon test was used to compare the values
of the two dependent groups. Statistically significant
differences were found using Student’s test.



ISSN 1681-276X. BICHUK HAYKOBUX 4OC/IIAXKEHb. 2017. Ne 3

RESULTS AND DISCUSSION. All patients completed
the study according to the protocol. The analysis of the
baseline characteristics in both groups was described in
Table 1 and did not differ statistically.

The initial findings of the biochemical blood test revealed
insignificant cytolytic and cholestatic activity with moderate
increase of total bilirubin, ALT, AST, and ALP levelsin all patients
with postinfarction cardiosclerosis. L-arginine L-glutamine
inclusion into the standard therapy of CHD demonstrated the
reliable improvement of liver function: Level of total bilirubin was
decreased by 26.3 %, ALT — by 48.5 %, and ALP — by 33 %.

The baseline lipid profile of the patients in both groups was
impaired. A reliable lipidogram improvement was observed
only in a group of patients who additionally took L-arginine
L-glutamine. Thus, level of total cholesterol was decresed by
16 %, LDL cholesterol — by 20.1 % and TG — by 24.4 %.
Besides, level of HDL cholesterol was increased by 19.2 %.

Primary ultrasound revealed hepatomegaly in combination
with increased echogenicity of the liver parenchyma and
complicated visualization of vascular pattern in more than
90 % of patients in both groups (Table 2). It was established,
that on the background of L-arginine L-glutamine treatment

Table 1. Clinical and biochemical characteristics of patients

Groups of study
Parameters Group 1 (n=50) Group 2 (n=49)
visitl | Visit 2 | »p visit, [ wvist2 [ p
Age (yr) 61.2+3.1 60.6+4.2
Gender:
female, % 15 (29 %) 16 (32 %)
male, % 35 (71 %) 33 (68 %)
BMI (kg/m?) 32.62.1 30.6+1.8 >0.05 34.8+2.1 33.9+1.9 >0.05
Waist circumference (cm) 99.1+7.3 96.3+5.8 >0.05 89.3+9.2 86.9+7.5 >0.05
ALT (mM/1) 0.66+0.14 0.34+0.11 <0.05 0.70+0.13 0.63+0.08 >0.05
AST (mM/l) 0.51+0.08 0.29+0.06 <0.05 0.49+0.07 0.41+0.06 >0.05
ALP (mM/l) 1.36+0.02 0.91+0.06 <0.05 1.24+0.14 1.19+0.12 >0.05
Total bilirubin (mM/1) 19.06+1.03 14.04+1.30 <0.05 19.15+2.02 18.75+1.11 >0.05
Total protein g/l 66.49+0.41 68.10+0.23 <0.05 64.12+3.13 64.35+1.91 >0.05
Total cholesterol (mM/1) 6.90+0.19 5.81+0.19 <0.05 5.95+0.23 5.70+0.18 >0.05
LDL cholesterol 4.03+0.24 3.20+0.22 <0.05 3.85+0.19 3.66+0.21 >0.05
HDL cholesterol (mM/1) 0.84+0.06 1.05+0.05 <0.05 0.91+0.03 0.96+0.03 >0.05
Triglyceride (mM/1) 4.46+0.19 3.37+0.21 <0.05 4.28+0.17 4.01+0.19 >0.05
Table 2. Morpho-functional characteristics of patients
Groups of study
Parameters Group 1 (n=50) Group 2 (n=49)
Visit 1 | Visit 2 [ p Visit 1 | Visit 2 | p
Ultrasound of the liver
Hepatomegaly, n(%) 47 (94 %) 30 (59 %) <0.05 44 (90 %) 43 (88 %)
-partial 11 (22 %) 9 (17 %) 12 (24 %) 12 (24 %) >0.05
-total 36 (72 %) 21 (42 %) 32 (66 %) 31 (64 %)
Capsular contour: <0.05
-rounded, n(%) 43 (85 %) 24 (48 %) 40 (81 %) 39 (79 %) >0.05
-normal, n(%) 7 (15 %) 26 (52 %) 9 (18 %) 10 (21 %)
Parenchymal echogenicity: <0.05
-increased, n(%) 47 (94 %) 38 (65 %) 44 (90 %) 44 (90 %) >0.05
-normal, n(%) 3 (6 %) 12 (35 %) 5 (10 %) 5 (10 %)
Vascularity: <0.05
-blurred, n(%) 46 (92 %) 25 (51 %) 43 (88 %) 42 (86 %) >0.05
-normal, n(%) 4(8) 25 (49 %) 6 (12 %) 7 (14 %)
Echocardiography
Left Atrium, ml 48.4+2.24 41.7+2.19 <0.05 49.1+3.21 46.1+2.04 <0.05
EDV, ml 178.3+5.91 156.1+7.42 <0.05 169.1+4.11 162.7+6.22 <0.05
ESV, ml 78.2+3.44 63.1+2.42 <0.05 81.4+2.56 79.1+2.18 <0.05
Ejection fraction (%) 56.8+2.91 60.6+1.45 <0.05 54.6+2.12 56.1+1.45 <0.05
24-hour Holter monitoring
The number of ischemic 8.23+0.9 3.92+1.2 <0.05 7.63+1.2 5.66+1.1 <0.05
episodes per day
Total duration of ischemic 28.32+1.8 16.74+1.5 <0.05 27.22+2.3 19.84+1.9 <0.05
episodes per day, min
Average duration of 5.72+0.8 4.17+0.9 <0.05 4.82+1.3 3.87x0.9 <0.05
ischemic episodes, min
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took place statistically reliable improvement of the ultrasound
liver parameters: liver size normalized in 35 % of patients,
the structure of the capsular contour was restored — in 37 %.
Normalized liver parenchymal echogenicity was noted in
29 % of patients and clear liver vascularity — in 41 %.

Baseline echocardiographic indices were significantly
reduced in both study groups (Table 2). After the course of
therapy, positive changes in the parameters of end-diastolic
volume (EDV), end-systolic volume (ESV), and size of left
atrium (LA) were observed in patients of both groups. The
index of the contractile function, the ejection fraction (EF), was
also improved at the end of the study. However, additional use
of L-arginine L-glutamate significantly increased the
effectiveness of traditional therapy of CHD. Thus, LA size was
decreased by 13.8 % , EDV by 12.5 %, ESV by 19.3 % and
EF increased by 6.7 % in comparison with the initial data.

Analysis of the dynamics of 24-hour ECG monitoring was
showed a statistically significant decrease in the mean values
for each of the indices in patients of both groups (Tables 2).
Anti-ischemic activity was higher in the group of patients with
additional use of L-arginine L-glutamate. Thus, the number
of ischemic episodes per day decreased by 52.4 % in the
group 1 and by 25.9 % in the group 2. The total duration of
ischemic episodes per day decreased by 41 % in the group
1 and by 27 % in the group 2. The average duration of
ischemic episodes decreased by 27.1 % in the group 1 and
by 19.7 % in the group 2.

Discussion Thus, patients with postinfarction cardiosclerosis
got worse the liver morpho-functional state and lipid profile.
According to the literature (6,7,8,9), CHD in association with
chronic liver disease triggers pathogenetic mechanisms of the
emergence and progression of each pathology and have
aggravating influence on the clinical dynamics.

It was found that L-arginine L-glutamine inclusion into the
standard therapy of CHD demonstrated the reliable
improvement of liver function. These findings coincided with
study of Virstiuk and Cherkashyna (10), who investigate the
effects of complex treatment with glutargin on the functional
state of the liver in patients with CHF. The results revealed
that the inclusion of glutargin in treatment of patients CHF
improves overall liver function reducing the degree of cytolytic
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and cholestatic syndromes and improving detoxification and
protein-synthesizing functions of hepatocytes.

An important antiatherosclerotic effect arginine obtained
in this study is consistent with the findings obtained in the
study of the comparative efficacy of the combination of
L-arginine with simvastatin with monotherapy simvastatin in
patients with advanced IHD (11). Inclusion of L-arginine
resulted in a significant increase in endothelial-protective
efficacy of statin (especially in the group of patients with
triglyceridemia and elevated levels of ADMA).

It is well known that L-arginine is a nitric oxide source and
can restore endothelium vasodilation, which is a key link of
pathogenesis of CHD. The clinical efficacy of L-arginine in the
complex treatment of patients with stable angina pectoris was
investigated by Smuglov in 2015 (12). The study included 50
patients with stable angina pectoris. The authors found that
the use of L-arginine as a supplement to standard medical
therapy improves the clinical course of CHD and quality of life
due to the high antianginal and antiischemic action, that
confirms the results of our study: the number of ischemic
episodes per day decreased by 52.4 % , the total duration of
ischemic episodes per day decreased by 41 %, the average
duration of ischemic episodes decreased by 27.1 %.

In a double-blind, cross-randomized, clinical trial (13) involving
21 patients with CHF (NYHA II-11), an increase in load time from
(70+99) to (99+106) (P <0.05) was noted after treatment with
L-arginine (9 g per day) for 1 week. Our study also shows that
additional use of l-arginine |-glutamate, decreased LA size was
by 13.8 %, EDV by 12.5 %, ESV by 19.3 % and EF increased
by 6.7 % in comparison with the initial data.

CONCLUSIONS Inclusion into the standard therapy of
CHD demonstrated the reliable improvement of liver function.

A reliable lipidogram improvement was observed only in
a group of patients who additionally took L-arginine
I-glutamine.

Anti-ischemic activity was higher in the group of patients
with additional use of I-arginine I-glutamate.

Thus, correction of the morpho-functional state on the
heart and liver in patients with postinfarction cardiosclerosis
by L-arginine |-glutamate is considered to be pathogenetically
substantiated and clinically relevant.
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BM/IMB L-APTIHIHY L-FAYTAMATY HA MOP®O®YHKUIOHANBbHNIA CTAH CEPUS | MEYIHKA Y MNALIEHTIB 13
NMOCTIHPAPKTHUM KAPAIOCK/TEPO30OM

Pe3tome. Y focnimkeHHi 6yn10 ouiHeHO (DYyHKUIOHA/IbHUIA CTaH NeYdiHKkY | cepus y nauieHTiB i3 NOCTIH(apKTHUM KapAioCcK/1epo30M.
MeTa BocnimKeHHA — OLiHUTU BNUB L-apriHiHy L-riyTamaty Ha MopdpodpyHKLIOHaIbHUIA CTaH CepLs i NeYiHKM y NaLieHTiB i3 nocT-
IHC(PaPKTHUM KapAioCKNepPO30M.

Martepianu i meToau. O6¢cTexxeHo 99 nauieHTiB, AKX NOAIINAN Ha 2 rPYNY 3a/1eXHO Bif, NpoBeAeHOol Tepanii. XBopi Apyroi rpynu (n=49)
NpPOAOBXYyBa/IM OTPUMYBaTU OCHOBHY Tepanito IXC, pa3om 3 TuM, K nauieHTu nepLuoi rpynu (n=50) goaaTkoBo npuiimany L-apriHiH
L-rnytamar (5 mn 40 BHYTPILLHLOBEHHO 7 AHIB i3 Nepexoom Ha TabnetosaHy chopmy: 0,75 r Tpy pasu Ha feHb NPOTAroM 3 TUXKHIB). YCi
nauieHTV NPOMLLMN HACTYNHI AOCNIAKEHHS: 24-TOAUHHUIA XONTEPIBCbKUIA MOHITOPUHT, exokapaiorpadito, Y3/, neudiHku, GioxiMiuHi no-
KasHVKM (oyHKLUT nediHku (A/TT, ACT, /1®, 6inipy6iH), ninigorpamy (3arasibHuii xonectepuH, T, AMNBLL, /IMHLL). CtatnctnyHy 06po6ky
[aHux NpoBoAWn 3a fonomoroto nakeTis nporpam STATISTICA® for Windows 6.0 (StatSoftinc.), Microsoft® Excel 2010 (Microsoft®).
PesynbTaTtu gocnigkeHb Ta iX 06roBopeHHsA. BiioueHHs L-apriHiHy L-rnytamaty B cTaHgapTHy Tepanito IXC npogeMoHCTpyBasio
[OCTOBIpHE MoninweHHs ¢YHKLT NeviHKX: piBeHb 3arasibHOro 6inipy6iHy 3mMeHwWwmnBcA Ha 26,3 %, ANTT — Ha 48,5 %, a /1 — Ha 33 %.
PiBeHb 3aranbHOro xonectepuHy 3HU3nBCA Ha 16 %, xonectepuHy JIMHL, — Ha 20,1 %, a Tl — Ha 24,4 %. Kpim Toro, piBeHb xonec-
TepuHy JIMBLL 36inbwmnBesa Ha 19,2 %. BctaHOBNEHO, WO Ha TNi NiKyBaHHA L-apriHiHom L-rnytamaromM cTaTUCTUYHO LOCTOBIPHO NO-
Kpawmamca Y3-nokasHukM neviHky: po3mip nediHku Hopmanidysascsl y 35 % nauieHTiB, CTPYKTYpY KOHTYpY BigHOBNEHO y 37 %.
Hopmanizauis napeHxiMaTo3HOT eXOreHHOCTI NeYiHkM 6ynay 29 % nauieHTiB, CyAMHHNI MaltoHOK BidyanizoBaHuii y 41 %. Po3mip J1M
3MeHLwmBeA Ha 13,8 %, KOO — Ha 12,5 %, KCO — Ha 19,3 %, ®B — Ha 6,7 % NopiBHAHO 3 BUXIAHUMU AaHUMWU. YNCNO ileMiyHuX eni-
304iB Y A€Hb 3MEHLUNN0Ch Ha 52,4 %, 3aranibHa TPUBa/ICTb iLUEMIYHUX €Mi30AIB Y AeHb 3HM3WAacsa Ha 41 %, cepefiHs TpUBasICTb
illeMivyHMX enisodis 3meHwwunacs Ha 27,1 %.

BUCHOBKMU. BK/IlOUeHHs y cTaHAapTHY Tepanito IXC npoAeMOHCTPYBasio AOCTOBIpHE MONINWeHHs yHKUIT nedviHku. JocToBipHe no-
KpaLLeHHs NinigHOro Npodisiko cnocTepirasiocs TiNbky Y rpyni nauieHTiB, ki 404aTKOBO NpuiiMany L-apriHiH L-rnytamaTt. AHTuiLLeMmiy-
Ha aKTMBHICTb Byna BULLOK B rpyni NaLieHTiB i3 4OAATKOBMM BUKOPUCTaHHAM L-apriHiHy L-rnyTamaTy. Takum YMHOM, KOpeKLisi Mop-
(hOOYHKLIOHATbHOIO CTaHy cepus i NeviHKM y nauieHTiB i3 NOCTIHDapKTHUM KapAiock/1epo3om L-apriHiHOM L-riyTamaTtom BBaXaeTb-
€Al NaTOreHeTUYHO 06I'PYHTOBAHOIO | KNIHIYHO 3HAUYLLLOH.

KntouoBi croBa: iluemMiyHa xBopoba cepLsi; KOMOPOIAHICTb; NaTOOris MeYiHKX; NOCTIHDAPKTHWIA Kap4iocknepos.
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BMNAHUE L-APTHUHA L-TMYTAMATA HA MOP®O®YHKUNOHA/IbHOE COCTOAHUE CEPALUA N NEYEHW Y MAUMEHTOB C
NMOCTUH®APKTHbIM KAPANOCK/IEPO30M

Pestome. B nccnefosaHyu 6b1710 OLEHEHO PYyHKLMOHA/IbHOE COCTOSIHVE MeYeHn 1 cepALa y NauneHToB ¢ NOCTUH(apKTHBIM KapAavo-
CK/1EPO30M.

Llenb nccnepgoBaHna — OLEHUTL B/UsHWE L-apruHuHa L-rnytamara Ha MopdodyHKLMOHa/IbHOE COCTOsIHME cepAua 1 NeyveHn y
nauveHToB C NOCTUHAPKTHLIM KapAMOCKIEPO30M.

Marepuanbl u meTogbl. O6cnefoBaHo 99 NauMeHToB, KOTOPbIX Pa3fAeInamn Ha 2 rpynnbl B 3aBUCMMOCTU OT NPOBEAEHHON Tepanuu.
BonbHble BTOpoli rpynnbl (n=49) npoAo/mKasn noyyatb OCHOBHYH Tepanuto VIBC, B To BpeMs, kKak nauneHTbl nepsoii rpynnbl (n=50)
[0MNOMHNUTENbHO NpuHUManu L-apruinH L-rnytamart (5 mn 40 % BHYTPUBEHHO 7 AHEl C NepexofoM Ha TabneTupoBaHHyo qhopmy:
0,75 r Tpn pa3a B AieHb B TedeHne 3 Hefenb). Bce nauyneHTbl NpoLwnv cnegyoLye nccnefoBanHust: 24-4acoBovi X0ONTEPOBCKUA MOHM-
TOPWHT, axokapauorpaduto, Y3 neueHu, broxvmuyeckne nokasatenm pyHkumm nevenm (A/1T, ACT, W®, 6unupy6buH), nunngorpam-
My (06wmin xonectepuH, T, JINBM, JINHM). CTatuctnyeckyto 06paboTky AaHHbIX NPOBOAM/IM C MOMOLLbIO MakeToB MpPorpaMm
STATISTICA® for Windows 6.0 (StatSoftinc.), Microsoft® Excel 2010 (Microsoft®).

PesynbTatbl uccnegoBaHuii U X o6eyxaeHune. BrioueHne L-apryHuHa L-riyTamarta B cTaHgapTHyto Tepanuto VIBC npofeMoHCTpu-
pOBa/10 JOCTOBEPHOE YyuLleHne oyHKLMN NeYeHn: ypoBeHb 06LLEero 6unmpybuHa ymeHbLumnncs Ha 26,3 %, AJIT —Ha 48,5 %, a L® — Ha
33 %. YpoBeHb 00LLEro XonectepuHa cH13unca Ha 16 %, xonectepuHa JINHM — Ha 20,1 %, a TT — Ha 24,4 %. Kpome Toro, ypoBeHb XO-
nectepuviHa JIMNBIT yBennunnica Ha 19,2 %. YCTaHOB/IEHO, YTO Ha (hoHe NiedeHns L-aprmHUHOM L-rnytamaTomM CTaTMcTUYeckn OCTOBEPHO
YNyULIWNACEL Y3-0KasaTtenn neveHun: pasmep neveHy HopmanmsosaH y 35 % nauueHToB, CTPYKTypa KOHTypa BoccTaHoBfieHa y 37 %.
Hopmanmsauyst napeHXxMMaTo3HON 3XOreHHOCTU NeveHn oTMevasiach Y 29 % nauyneHToB, COCYAUCTbIN PUCYHOK BU3yann3nposaH y 41 %.
Pa3wmep /1M ymeHbLumncs Ha 13,8 %, KOO — Ha 12,5 %, KCO — Ha 19,3 %, ® — Ha 6,7 % No cpaBHEHUIO C UCXOAHBIMU AaHHbIMU. Yucio
VLLIEMWNYECKVIX 3NWN300B B AeHb YMEHbLUMIOCh Ha 52,4 %, 06Luan NpoAoIKMTENBHOCTb ULLIEMUYECKVX 3NM30L0B B ieHb CHU3WACh Ha
41 %, cpefiHAsA NPOLO/IKUTENIBHOCTD MLLEMUYECKNX 3MM3040B YMeHbLUMIach Ha 27,1 %.

BbiBogbl. BkntoyeHve B ctaHaapTHyto Tepanuio IBC npogeMoHCTpYpoBaU1o AOCTOBEPHOE Y yULleHVe PyHKLMUM neyeHun. loctosep-
HOe ynyulleHne NMNUMAHOro Npouna Habnaanock TOMLKO Y rpynne NaumeHToB, KOTOpble JONO/THUTENBHO NPUHUMaNN L-apruHuH
L-rnytamat. AHTUMLLIEMMYECKAs aKTVBHOCTb Gblna Bbille B rpynmne nauyeHToB C AOMOSHWUTE IbHbIM UCMo/b3oBaHneM L-apriHuHa
L-rnytamarta. Takum o6pa3om, kKoppekuus MopodyHKLIMOHaIbHOTO COCTOSHUA CepALia U NeYeHn y NauyeHToB C NOCTUH(apPKTHbIM
KapAnocknepo3om L-aprmHMHOM L-rnyTaMaromM cuuTaeTcsi natoreHeTnyeck 060CHOBaHHOM U KITIMHUYECKN 3HaUVIMOIA.

KntoueBble cnoBa: vwemmyeckas 601e3Hb cepala; KOMOpOUAHOCTL; NaTON0rMsl NeYeH; MOCTUHAPKTHLIN KapANOCKIepos.
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