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NAS RK s pleased to announce that Bulletin of NAS RK scientific journal has been
accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of Science.
Content in this index is under consideration by Clarivate Analytics to be accepted in the Science
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities Citation
Index. The quality and depth of content Web of Science offers to researchers, authors,
publishers, and institutions sets it apart from other research databases. The inclusion of Bulletin
of NAS RK in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential multidiscipline content to our community.

Kasakcman Pecnybnukacbkl ¥nmmabiK fbiibiM akademusicbl "KP YFA XabapwbiCbl” fbiibIMU XKypHa-
nbiHeiH Web of Science-miH xaHanaHraH Hyckacbl Emerging Sources Citation Index-me uHOekcmeryee
KabblindaHraHbiH xabapnaliobl. byn uHOekcmery 6apbicbiHOa Clarivate Analytics KomnaHUsICbi XypHanobl
o0aH opi the Science Citation Index Expanded, the Social Sciences Citation Index xoHe the Arts &
Humanities Citation Index-ke kabbinday mecerneciH Kapacmbipyda. Web of Science sepmmeyuwinep,
asmopnap, bacnawbinap MeH MeKkemesiepee KOHMeHm mepeHdiai MeH canacbiH ycbiHaobl. KP ¥FA
XabapwebicbiHbiH Emerging Sources Citation Index-ke eHyi 6i30iH KoramMOacmbiK YWiH eH e3eKmi oHe
6edendi mynbmuducyunnuHapibl KOHMeHmke adasndbifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4Hbll xypHan «BecmHuk HAH PK» 6b1n npuHsam 0nsi uH0ekcuposaHusi
e Emerging Sources Citation Index, obHoeneHHol sepcuu Web of Science. CodepxxaHue 8 3mom UHOeK-
cuposaHuu Haxodumcsi 8 cmaduu paccmompeHusi komrnaHuel Clarivate Analytics 0ns OanbHelwezo
npuHamus xypHana e the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts
& Humanities Citation Index. Web of Science npednacaem kauyecmeo u 2aiybuHy KOHmMeHma Orns
uccnedoeamenel, asmopos, usdamenel u y4pexdeHul. BknoueHue BecmHuka HAH PK e Emerging
Sources Citation Index demoHCcmpupyem Hawy [pPUBEPXKEHHOCMb K Hauboree akmyarnbHOMY U
enusimesisHoMy MynbmuducyuniuHapHoOMy KOHmeHmy 0515 Hauea2o coobuwecmea.
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EFFICIENCY OF GRAPE POLYPHENOLS IN PATIENTS
WITH METABOLIC SYNDROME (LITERATURE REVIEW)

Abstract. Purpose of the review: to study of the efficiency of grape polyphenols in patients with metabolic
syndrome.

Methodology: A literature search was conducted in electronic databases and publications included in Embase,
PubMed/Medline, Science Direct, Springer Link, Cochrane Library, eLibrary. The depth of the literature search was
12 years. More than 30 publications were selected and reviewed, including full-text articles, Systematic Reviews and
Meta-Analysis that were published in English.

Results and conclusions: Grape polyphenols in supported doses can delay or prevent the onset of metabolic
syndrome with reducing body weight, blood pressure and blood glucose levels and improving lipid metabolism. The
results indicate that polyphenols are significant metabolic modulators because of their ability to influence different
targets of the cellular and molecular pathways. However, some studies have shown inconsistent results and
conflicting data on the efficacy of polyphenols in metabolic syndrome management have been obtained. Perhaps,
contradictory data are associated with significant limitations of their bioavailability, especially in conditions of
progressive metabolic syndrome. Therefore, more extensive and in-depth scientific research are needed to determine
more accurately the role of polyphenols in the progression of metabolic syndrome components.

Keywords: grape polyphenols, metabolic syndrome.

Introduction. Cardiovascular disease and diabetes mellitus are currently the leading cause of death.
The prevention of these diseases is an important problem and it is based on confronting risk factors. In
medical practice at the stage of metabolic syndrome (MS), early detection and elimination of risk factors
for cardiovascular disease and diabetes mellitus is possible. MS is a cluster of metabolic disorders that
includes insulin resistance, hypertension, dyslipidemia and abdominal obesity. The prevalence of MS
varies from 10% to 84% depending on the ethnicity, age, and sex [1], which makes it an important social
and economic problem worldwide.

Metabolic Syndrome. International organizations and expert groups, such as the World Health
Organization, the European Group for the Study of Insulin Resistance, the International Diabetes Fede-
ration, have attempted to integrate MS parameters. Nevertheless, the definition of the consensus of the
International Diabetes Federation seems to be most suitable for practical use in clinical medicine, taking
into account the inclusion of threshold values for different ethnic groups [3, 4]. According to this defi-
nition, MS is a cluster of the most dangerous risk factors for cardiovascular disease: central (abdominal)
obesity, increased fasting plasma glucose, diabetes, high cholesterol and high blood pressure [2].

As the MS progresses, the subcutaneous abdominal adipocytes merge their lipolytic products (free
fatty acids) directly into the portal vein, thereby increasing the concentration of fatty acids in the blood
serum, increasing the absorption of fatty acids by the liver, skeletal muscles and beta cells of the pancreas
and reducing glucose consumption. Reducing glucose consumption increases serum glucose levels and
stimulates increased insulin secretion for glucose utilization: a lack of response to an additional secreted
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insulin induces glucose resistance. The constantly high secretion of insulin, in turn, causes metabolic
stress in the mitochondria of beta cells of the pancreas, causing the release of reactive oxygen species that
damage the mitochondria and among other causes trigger the process of chronic systemic inflammation
with time mitochondria lose their ability to support cellular processes, and beta- cells undergo apoptosis,
irreversibly reducing the secretion of insulin. To reduce the increase in oxidative stress and inflammatory
reaction means to control the onset of irreversible changes in the human body that contribute to premature
aging.

Grape Polyphenols. Obviously, abdominal obesity, high blood pressure, impaired glucose tolerance,
dyslipidemia and increased oxidative stress and inflammation are the interacting factors of the metabolic
syndrome that can be effectively modified with dietary interventions involving polyphenol-rich foods or
beverages [5]. Clinical researchers are increasingly attracted by natural healing factors in MS and one of
the promising factors are grape polyphenols [6].

Polyphenols are a part of the group of antioxidants of natural origin and are plant pigments contained
in large quantities in grapes and other fruits and vegetables. In addition, complexes of plant polyphenol
compounds become one of the most important food additives of recent decades. Among plant poly-
phenols, the greatest attention is given to the research of red grape polyphenols.

Purpose of the Review. To review human studies of the effects of grape polyphenols intake in
patients with MS.

Methodology of the Review. A literature search was conducted in electronic databases and
publications included in Embase, PubMed/Medline, Science Direct, Springer Link, Cochrane Library,
eLibrary. The depth of the literature search was 12 years (2005-2017). The following search terms were
used (including synonyms and closely related words): “metabolic syndrome”, “grape polyphenols”,
“effects of grape polyphenols”, “grape polyphenols”, “effect on the metabolic syndrome”, “hypertension”
or “blood pressure”, “lipids” or “cholesterol”, “insulin” or “glucose”. More than 30 publications were
selected and reviewed, including full-text articles, Systematic Reviews and Meta-Analysis that were
published in English. They involved a clinical trial in healthy adults or adults suffering from the MS or
closely related diseases such as obesity, coronary artery disease or type 2 diabetes.

Effects of Grape Polyphenols on Metabolic Syndrome. As is known, the evolution of MS passes in
two directions: the development of dysfunction of B-cells of the pancreas and hyperinsulinemia with
compensatory insulin resistance. Given that pro-oxidant status and chronic systemic inflammation
accompany MS and that its severity, grape polyphenols manifest themselves as good dietary drugs to
prevent the progression of MS by using certain mechanisms of action [7]. By modifying the inflammatory
response and reducing the levels of free radicals, grape polyphenols reduce the severity of the chronic
systemic inflammatory process. The mechanisms of action include both the manifestation of the
antioxidant properties of polyphenols or the enhancement of the expression of antioxidant genes and
proteins, as well as a decrease in the intensity of stress signals of the endoplasmic reticulum [8, 9].

According to the studies, oxidative stress occurs with systemic inflammation, endothelial dysfunc-
tion, impaired secretion of pancreatic cells and utilization of glucose in peripheral tissues, which lead to
long-term secondary complications [10]. Many data from epidemiological studies indicate a positive
relationship between a decrease in metabolic disorders and consumption of a diet rich in polyphenols [11].

Since polyphenols increase the antioxidant capacity of plasma, the reversibility of metabolic
disorders can be explained by the adoption of an electron from active oxygen species and the formation of
relatively stable phenoxy radicals. Active forms of oxygen are considered toxic by-products and pose a
threat to cells, causing lipid peroxidation, protein oxidation and nucleic acid damage, inhibition of the
enzyme, and activation of programmed cell death [12]. Polyphenols protect the cell constituents from
oxidative damage and limit the risk of various degenerative diseases associated with oxidative stress.

Effects of Grape Polyphenols Intake in Patients with Metabolic Syndrome. At the present time,
there are a number of clinical studies that are showed efficacy and safety of grape polyphenols intake in
patients with MS, cardiovascular diseases, and diabetes mellitus. They indicate that polyphenols improve
insulin resistance [13], reduce blood pressure [14], and body weight [15], and improve lipid metabolism
[16]. However, results of other clinical studies show differential effects of grape polyphenols on MS
components, and it depends on the number of MS components in every patient. However, dietary stra-
tegies may be less effective for patients with a group of MS risk factors in general than for patients with
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one or two risk factors. The effects of polyphenols intake on healthy volunteers or patients with a low risk
of cardiovascular disease may differ from those in patients with MS. Thus, the results of such clinical
studies may be incompatible and the metabolic benefits of polyphenols intake may strongly depend on the
studied population.

A systematic review [17] of the effects of grape polyphenols on the components of MS show the
difference in the effects on the components of the MS. Also, in this review there is no convincing evidence
that grape polyphenols can positively influence the level of glycemia, blood pressure and lipids in patients
with MS.

A recent review [18] indicates that polyphenols are effective in reducing some MS components, but
there is no a single extract or polyphenol that can affect all components of MS. The protective functions of
polyphenols can be effective only through frequent and prolonged consumption in the long term, in the
context of a healthy diet.

A review of the effects of polyphenol intake in patients with MS showed the results of the human
interventional trials with polyphenols as polyphenol-rich foods and dietary patterns rich in polyphenols
[19]. Evidences of this review suggest that polyphenols in supported doses may delay or prevent the onset
and progression of MS by decreasing body weight, blood pressure, blood glucose and by increasing lipid
metabolism. Polyphenols entering the human body, they control and normalize the metabolic processes at
the cellular level, and also absorb and neutralize free radicals and stop chain reactions. In addition, in this
review, many epidemiological and interventional trials have shown inconsistent results, only a small
number of interventional trials indicate the benefits of polyphenol intake in improving the phenotype of
MS. Long-term studies are justified in order to assess the possible preventive effects of a higher intake of
polyphenols by combining their diverse dietary sources [20, 21].

Regarding the effect of polyphenols on the components of MS, some studies have shown that grape
polyphenols have a potential effect on lipid metabolism and weight loss. The results of a study [22] on the
effect of polyphenols on lipid metabolism in patients with type 2 diabetes on a background of overweight
confirm that grape polyphenols improve lipid metabolism, reducing the plasma concentration of total
cholesterol, low density lipoproteins and increasing the concentration of high-density lipoproteins.

A recent systematic review noted that weight loss caused by polyphenols is not clinically significant
in people who are overweight and obese [23]. It has been indicated that many interventional trials have a
duration of less than 3 months. Therefore, long-term randomized interventional trials with a duration of
12 months or more are needed to understand the effect of an intervention on weight loss and obesity
prevention.

In recent years, a significant number of randomized trials have been conducted to evaluate preventive
measures for type 2 diabetes and results from one of these studies [24] show the protective effects of grape
polyphenols on oxidative stress and insulin resistance.

Regarding the effect of dietary polyphenolic compounds, in vitro and in vivo studies suggest impro-
vement of glucose homeostasis through potential multiple mechanisms of action in the intestine, liver,
muscle adipocytes and pancreatic p-cells, and through prebiotic effects in the digestive tract. In general,
most epidemiological studies show that dietary polyphenols are associated with a lower risk of developing
type 2 diabetes.

If the results of some clinical studies on the efficacy of polyphenols showed a significant reduction in
hypertension [25-27], then in the other studies there were no significant changes [28, 29]. A meta-analysis
[30] showed that daily consumption of grape polyphenols could significantly reduce systolic blood
pressure. A significant decrease in blood pressure was noted when taking a low dose of grape polyphenols
(<733 mg/day). However, results of this study indicated that diastolic blood pressure was not significantly
reduced in patients in the study group as compared to controls, and therefore, this study confirms the
hypothesis that daily consumption of grape polyphenols can affect systolic blood pressure, but not
diastolic blood pressure.

Conclusion. Current clinical studies suggest that grape polyphenols in supported doses can delay or
prevent the onset of MS, reducing body weight, blood pressure and blood glucose levels and improving
lipid metabolism. Their results indicate that polyphenols are significant metabolic modulators because of
their ability to influence various targets of the cellular and molecular pathways that have been proven as
potential targets for the polyphenolic group of compounds.
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However, some epidemiological and interventional studies have shown inconsistent results. Thus,
based on the conducted review of clinical studies, conflicting data on the effects of grape polyphenols in
MS patients were obtained. Perhaps, among other reasons, their inconsistency is associated with
significant limitations of their bioavailability, especially in conditions of progressive MS. Therefore, more
extensive and in-depth scientific studies are needed to determine more accurately the role of grape
polyphenols in the progression of MS components, as well as to determine the best dose, ideal food matrix
and method of administration. In this case, it is very likely to obtain an effective product for reducing the
risk of cardiovascular disease in humans and prolonging active longevity.
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METABOJIMKAJIBIK CUHAPOMBI BAP TAIIMEHTTEPJE
KY3IM NOJUPEHOJIBIHBIH TUIMALIITT
(OJAEBUETTEPAI HIOJLY)

AnHoTanusa. Makcatel: MeTaOOMHKAITBIK CHHAPOMEI 0ap MAlMEHTTEpAe KY3iM NOIH(EHOIBIHBIH THIMIUTITIH
3epTTey.

9nicreme: Embase, PubMed/Medline, Science Direct, Springer Link, Kokpan kitanmxanacsl, eLibrary xiperin
JKapUsUTaHBIMIapIa KOHE SJIEKTPOHIBIK JEPEKKOpJIaphIHIA oeOueTTepli i37ey Kyprizinmi. Oneduertepni i3aey
tepermiri 12 xeu1 6oaapl. 30-1aH actaM KapusIaHBIMIAP KapaCThIPBUIALI, COHBIH 1IIIHIE aFbUIIIBIH TUTIHIACTI TOJIBIK
MOTIH/II MaKaauap, XyHei moyjJap MeH MeTa-aHATU3ep TaHaIl aJIbIHBL.

Hotwxenep MeH KOphITHIHABUIAP: KonmaHbuiaTeiH 1o3anapaa xy3iM HONMU(EHOIb! JeHe caIMarblH, KaH KbICHI-
MBIH KOHE KaH IIFOKO3aChIHBIH JCHICHIH TOMEHICTYMEH JKOHE JIUIMUITI METa0O0IU3M/Il KaKCApTyMEH MeTaboJInKa-
JIBIK CUHJPOMHBIH 0acTayblH OOJIABIpMaiabl HeMece anibiH anaasl. HoTmkenep monudeHoIapabH KacyaibiK
KOHE MOJICKYJIANIBIK KOJJIApbIH SPTYPJIi HbICAaHAJApbIHA BIKNAJI €Ty KaOijieTiHe OaliaHbICThl MaHBI3bl MeTabo-
JIMKAJIBIK MOJXYJISITOp OOJBINT TaOBUIATHIHBIH KepceTeni. Amaiina, keiOip 3eprreynep MeTabOJHKaIbIK CHHIPOMIIBI
emzeyae moaudeHoNIapAbH THIMIUIIN Typalibl KeJCIIMEreH HOTWXKENep.l jKoHEe KaWIbl JAepeKTepAi KepCceTTi.
MyMKiH, KapaMa-Kalllibl JepeKTep OMOXETIMIUTIKTIH eJieylli IeKTeyaepiMeH OalnaHbICThI, acipece MporpeccHuBTi
MeTaOONMKANBIK CHHAPOM jKarmaibiHaa. COHOBIKTAH MeTaOOMKAIBIK CHHIAPOMBI KOMIICHEHTTEPIHIH MPOTPECCHsI-
CBIHJA TTONH(EHONIAPABIH POIIiH AAMIPEK aHBIKTAY YIIiH HEFYPIIBIM KeH KOHE TepeH FBUIBIMU 3epTTeyJIep KaKeT.

Tyiiin ce3aep: Xy3iM moaupeHONIaphl, META0OIHKAIBIK, CHHIPOM.
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IOPEKTUBHOCTD INTOJIMPEHOJIOB BUHOT'PAIA
Y HAIMEHTOB C METABOJIMYECKUM CHUHAPOMOM
(OB30P JIMTEPATYPBI)

Annoranus. Ilens o630pa: Usydenue apexTuBHOCTH MONM(EHOIOB BHHOTPAAa y MAMEHTOB ¢ METaboH-
YECKUM CHHIPOMOM.

Meromonorus: IIpoBelieH MOMCK JUTEPAaTYphl B 3JIEKTPOHHBIX 0a3ax MaHHBIX M ITyOJMKALMSAX, BOLICAIINX B
Embase, PubMed/Medline, Science Direct, Springer Link, KokpanoBckyto 6ubnuoreky, eLibrary. [yGuna moucka
JIuTeparypsl coctaisa 12 ser. beun BeIOpaHsl B paccMoTpensl 6omnee 30 myOnuKamuy, B TOM YHCIIE TTOJTHOTEKC-
TOBBIE CTAaTbH, CHCTEMAaTHYECKUE 0030phl M METa-aHAIM3bl Ha aHTTIMHCKOM SI3BIKE.

Pe3yanaTb1 1 BBIBOJBI: HOJ’ll/I(i)eHOJH)I BUHOI'paJia B MOAACPKMBACMBIX J103aX MOIYT 3aJA€pKUBAThL WUJIU IIPEC-
JIOTBpAIaTh HAYaJI0 METa0OJINYECKOro CHHIPOMA, YMEHbIas Maccy Tela, apTepHalbHOTO JABJIEHHS U YPOBEHb
TJIIOKO3BI B KPOBH U yJTydIliasi OOMeH JIMMUA0B. Pe3ynbTaTsl yKa3bIBalOT, YTO HONM(EHOIIBI SBISIOTCS 3HAYUTENbHbI-
MH METa0OJMYECKUMH MOJIYJIATOPaMH B CHWIIy MX CHOCOOHOCTH BIMATH HAa Pa3lWYHbIE MUIICHH KIETOYHOTO U
MOJIEKYJIIpHOTO IyTH. OHAKO HEKOTOPHIE MCCIIEOBAHMS TTOKa3all HENOCIIeI0BATENIbHBIE PE3YJIbTAaThl U MOJTy4EHBI
MIPOTHBOPEUYMBHIE JaHHBIE 00 3(PGEKTUBHOCTH MOMH(EHOIOB B YIPABICHHN METa0OIMIECKOTO CHHApOMA. Bo3Mok-
HO, NIPOTUBOPEYMUBBIC JaHHbIEC CBSI3aHBI C CYLIECTBEHHBIMH OTPAHUYCHUSMU MX OHOTOCTYIHOCTH, OCOOEHHO B yc-
JIOBHSAX TIPOTPECCUPYIONIETO MeTabonndeckoro cuHapoma. [losToMy HeoOXommMbl Oojiee OOBbEMHBIC M TIIyOOKHE
Hay4HbIe HCCIIC[OBAHHUS, YTOOB! YCTAaHOBHTH OOJI€e TOYHO POJIb MOJH(EHOIOB B IPOrpecCUy KOMIIOHEHTOB METa-
0OJTMIECKOTO CHHApPOMA.

KuroueBsie ciioBa: noiau¢eHoIbl BUHOTPaga, MeTa00IHMYeCKUH CHHIPOM.

Information about authors:

Benberin V.V. — doctor of medical sciences, professor, corresponding member of the National Academy of
Sciences of Kazakhstan, head of the Medical Center of the President’s Affairs Administration of the Republic of
Kazakhstan, Astana, Kazakhstan.

Yermakhanova G.A. — master of public health, head of Clinical trials Sector of the Center for Gerontology,
Medical Center Hospital of the President’s Affairs Administration of the Republic of Kazakhstan, Astana,
Kazakhstan.

Akhetov A.A. — doctor of medical sciences, director of the Medical Center Hospital of the President’s Affairs
Administration of the Republic of Kazakhstan, Astana, Kazakhstan.

Voshchenkova T.A. — Master of Business Administration, deputy head of the Gerontology Center, Medical
Center Hospital of the President’s Affairs Administration of the Republic of Kazakhstan, Astana, Kazakhstan.

Shanazarov N.A. — doctor of medical sciences, deputy director for science of the Medical Center Hospital of the
President’s Affairs Administration of the Republic of Kazakhstan, Astana, Kazakhstan.

Naurazbayeva A.Y. — master of ecology, specialist of Clinical Trials Sector of the Center for Gerontology, Me-
dical Center Hospital of the President’s Affairs Administration of the Republic of Kazakhstan, Astana, Kazakhstan.

— 4y ——



Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication
elsewhere, that its publication is approved by all authors and tacitly or explicitly by the responsible
authorities where the work was carried out, and that, if accepted, it will not be published elsewhere in the
same form, in English or in any other language, including electronically without the written consent of the
copyright-holder. In particular, translations into English of papers already published in another language
are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be
checked by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBuna opopmieHus cTaThby A7 MyONHUKAIMK B )KypHaAIe CMOTPETh Ha caiTe:
www:nauka-nanrk.kz
ISSN 2518-1467 (Online), ISSN 1991-3494 (Print)
http://www.bulletin-science.kz/index.php/ru/

Penaxroper M. C. Axmemosa, T. M. Anenoues, /. C. Anenog
Bepctka Ha xommbrotepe [. H. Kankabekosoil

IToanucano B neuats 16.02.2018.
®opmar 60x881/8. bymara odcernas. [Ieuats — puzorpad.
14,2 .. Tupax 2000. 3aka3 1.

Hayuonanvnas akademus nayx PK
050010, Armamur, ya. Lllesyenxo, 28, m. 272-13-18, 272-13-19



