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Intestinal Mucosa and Liver in Iron Deficiency Anemia

Aknu un tievas zarnas glotadas izpete dzivniekiem ar
eksperimentalu dzelzs deficita anemiju

Jurijs Markovs,' Dmitrijs Babarikins,
Gundega KnipSe,' Mara Kalnina'
! Faculty of Medicine
University of Latvia

Department of Anatomy and Histology
Lielvardes 68, Riga, LV-1006

2 Institute of Innovative Biomedical Technologies
In¢ukalna 2, LV-1014

Administration of an iron-deficient diet to Wistar-Kyoto rats resulted within 20 days in
significantly reduced serum iron concentrations, a hypochromic anemia, and increased
intestinal villus height but no pronounced effects on cell proliferation was observed. The iron
concentration in the liver of iron-deficient rats was found to increase. At the same time, the
most common laboratory tests for the detection of liver injury — serum aminotransferases
(ASAT and ALAT) were altered. We considered that moderate iron deficiency results in
complex systemic disorders, including hypochromic anemia, duodenum mucosal hyperplasia
and hepatocellular injury.

Keywords: iron deficiency, hypochromic anemia, Kupffer cells phagocytosis of erythrocytes,
intestinal villi.

Introduction

Iron has an essential role in mammalian physiology because iron-containing
proteins are required for DNA synthesis, oxygen delivery and use by tissues as
well as for many other physiological processes. Iron is absorbed from food by
enterocytes in the duodenum. It circulates in the bloodstream bound to transferrin
and is delivered to sites of utilization and storage. Most of the body’s iron is found
in two proteins: hemoglobin in the erythrocytes and myoglobin in the muscle cells.
In both, iron helps accept, carry and then release oxygen. About 30% of iron is also
stored as ferritin and hemosiderin in the bone marrow, spleen and liver.

In mammals the limited availability of soluble dietary iron is reflected in the lack
of a true excretory system (iron is lost from the body through bleeding and sloughing
of skin and mucosal cells) and the use of high affinity binding proteins for iron
transport and storage. Iron deficiency and iron overload are among the most prevalent
nutritional disorders worldwide. Severe iron deficiency results in complex systemic
disorders including metabolism of energy and minerals. The role of iron deficiency as
a cause of liver and small intestine disfunction has never been studied in detail [5,12].
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In addition, the data regarding villus height and crypt cell mitosis is such
circumstances are still controversial. [1,7,9]. Therefore, the objective of the present
experimental study conducted on laboratory animals was to evaluate the duodenal
morphometry, the extent of hepatocellular injury and iron status indices of rats with
iron-deficiency anemia under controlled environmental conditions.

Materials and Methods

It was found that early signs of nutritional iron deficiency appear after 20 days
without iron supplementation [9]. The experiment was carried out with 8 male rats
Wistar-Kyoto, which were given a semi-synthetic ID-diet with suboptimal iron
(3 mg iron per kg diet) over a total of 20 days. The study also included a healthy
control group (n=8) rats fed with the same diet, but enriched by iron — 270 mg iron/
kg diet [4]. Blood erythrocytes and hemoglobin were detected on ILAB-300 analyzer
(Instrumentation Laboratory), and blood serum ASAT, ALAT — on Colter Hmx
(Beckman) ones. Fe determinations in liver dry ashed material (heated to 480 °C for
48 h in silica crucibles), as well as in deproteinized blood serum were measured by
flame atomic absorption spectroscopy (Perkin-Elmer, AAnalyst 700). Blood samples
were collected from the lateral caudal vein. Routine hematoxylin-eosin sections were
prepared from formalin-fixed, paraffin-embedded tissues. Immunohistochemical
studies were performed by indirect staining methods using antibodies against CD68
(macrophages) and CD 235 (glycophorin A). Perl’s stain is used to detect stainable
tissue hemosiderin. The mitotic index representing the percentage of cells in mitosis
in the crypt was calculated. The length of villi in the duodenum was also measured.
The datasets were statistically compared using the Student’s unpaired test.

Results

In the liver of control rats Perl’s stain did not show the stainable tissue hemosiderin.
Otherwise in experimental group Perl’s stain showed the presence of hemosiderin in
Kupfter cells and in some hepatocytes. Immunohistochemical analysis of liver specimens
from iron-deficient rats revealed that CD235-positive erythrocytes are frequently
aggregated around Kupffer cells (Fig. 1). Some of these cells show erythrophagocytosis
(Fig. 2). These events was also accompanied with an accumulation of iron in the
liver. Liver iron concentrations in the iron — deficient rats were 128% of control values
(183.43 +/—4.93 vs 236.8 +/— 6.31 micrograms/g dry tissue weight; p < 0.02).

Rats fed an iron-deficient diet were anemic. These rats had significantly lower
mean serum iron concentrations (1.15 +/— 0.35 vs 41.25 +/— 19.72 micrograms/ml
serum; p < 0.01), and mean hemoglobin concentrations (10.10 +/— 0.54 vs 17.71 +/—
0.92 g/dL; p < 0.001). Statistically insignificant decrease in the erythrocyte count
was also observed (6.11 +/— 0.55 vs 7.93 +/— 0.66 million/mm?).

A slight, but statistically insignificant increase of ASAT (289.53 +/— 74.07 vs
278.28 +/— 56.22) and ALAT (57.50 +/— 13.07 vs 52.00 +/— 6.08) was noted after 20
days of iron restriction. ASAT and ALAT were 114% and 111% of control values.

The cell proliferation parameters (mitotic index) did not differ between groups
(5.1 +/= 0.1 vs 5.3 +/— 0.2 in the experimental group) (Fig. 3). In the experimental
group, the mean length of the villi increased up to 623 +/—41.2 pm in comparison to
control group (437 +/- 36.7 um) (Fig. 4, 5).
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in the liver of rats fed the iron-deficient diet. CD 235-positive staining by
immunohistochemistry

Fig. 2. Erythrophagocytosis by CD 68-positive Kupffer cell (arrow) in the liver of rats
fed the iron-deficient diet. CD 68 staining by immunohistochemistry

Fig. 3. Mitotic figures in crypt epithelium (arrows) of animals fed the iron-deficient
diet. Hematoxilin and Eosin staining
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Fig. 5. Increased villus length of iron deficiency. PAS staining

Discussion

As iron metabolism principally takes place in the liver, intestines and blood, we
studied the interference of iron deficient anemia in the morphofunctional changes
of these organs and tissues. Intriguingly, iron deficiency results in accumulation of
iron in the liver. We do not yet understand how this occurs, but we envision two
possibilities. First of all, the induction of transferrin receptors might be one of the
mechanisms of iron deposition in hepatocytes [6,10]. In the second place it may be
that phagocytosis of damaged erytrocytes is closely related to the storage of iron
derived from hemoglobin. Most of the iron in the organism is recycled when old
erythrocytes are taken out of circulation and destroyed with their iron scavenged
by macrophages, and returned to the storage pool for re-use. It is well established
that peroxidative damage results in significant reduction in erythrocyte lifespan in
iron deficiency [2]. Present study showed that iron deposition in the liver occurs
primarily in Kupffer cells and then “spills over” into hepatocytes to a lesser degree.

Both inadequate and excessive iron cause significant mitochondrial malfunction
[11]. In our previous studies we have also demonstrated that mitochondria are target
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organelles for iron [3]. There was a tendency towards higher ALAT and ASAT
values in experimental group. Therefore, alterations of the most reliable markers
of hepatocellular injury (ALAT and ASAT) seemed to have been due more to iron
induced damage of hepatocyte mitochondria. At the same time changes in the
structure of the hepatocytes were not observed under the light microscope. It is
known that the slight changes in hepatocyte architecture can be observed only at the
ultrastructural level [13].

After 20 days of iron deficiency a duodenum mucosal hyperplasia was
observed. The increase of villus height in iron-deficient rats is most probably due
to the decreased rate of cell death among mature enterocytes. We are of the opinion
that these changes reflect an attempt to increase iron absorption to counteract iron
deficiency. Serum iron concentration decreased approximately 35 times in iron —
deficient rats compared to controls. It can be concluded that serum iron value is
a sensitive indicator of possible iron deficiency anemia. A short — term moderate
iron deficiency with ranging hemoglobin from 17.71 to 10.1, was accompanied
by a decrease of erythrocyte count. The results obtained in this study indicate the
occurrence of hypochromic anemia in experimental animals.

We consider that our results offer a valuable tool for investigating nutritional
disorders and for screening pharmaceutical compositions for improving iron absorbtion.
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Kopsavilkums

Petijuma Vistar-Kioto linijas zurkam 20 dienas tika izmantota diéta ar samazindtu
dzelzs daudzumu. Rezultata novéroja bitisku dzelzs koncentracijas samazindasanos
asins serumd, hipohromu anémiju un zarnu barkstinu garuma palielinasanos, kas
nebija saistita ar Sunu proliferaciju. Dzelzs koncentracija eksperimenta dzivnieku aknu
paraugos pieauga. Vienlaikus ASAT un ALAT aktivitate asins serumad bija paaugstinata,
kas liecina par hepatocitu bojajumiem.

Mes uzskatam, ka merens dzelzs deficits rada kompleksas izmainas, to skaita
hipohromo anémiju, divpadsmitpirkstu zarnas glotadas hiperplaziju un aknu Sinu
bojajumus.

Atsleégvardi: dzelzs deficits, hipohroma anémija, eritrocitu fagocitoze aknas, tievas
zarnas barkstinas.
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Nozokomialo koagulazes negativo stafilokoku
meticilinrezistences un virulences faktoru pétijums

Study on Virulence Factors and Methicillin Resistance in
Nosocomial Coagulase Negative Staphylococci

Iveta Liduma, Tatjana Tracevska, Aija Zilevic¢a
Latvijas Universitate
Medicinas fakultate
Sarlotes icla la, Riga, LV-1001
E-pasts: iveta.liduma@lu.lv

Koagulazes negativie stafilokoki (KONS) ir kluvusi par nozimigiem hospitalo infekciju
ierosinatajiem. Lai vartu diferencét komensalos mikroorganismu celmus no invaziviem
celmiem, ir jaizp&ta, kadi faktori veicina KONS virulences paaugstinasanos. Koagulazes
negativo stafilokoku identificéSanai tika lietota BBL™ Crystal™ identifikacijas sistéma
(Beckton, Dickinson and Company, ASV), KONS jutibas pret meticilinu noteik$anai tika
izmantota Bauer-Kirby metode. Metodes pamata ir pretmikrobu agenta, ar kuru piesatinats
papira disks, diftizija agara gela. Virulences faktoru noteikSanai bija lietotas molekularas
biologijas izmekléSanas metodes, detekt&jot aap un icad génu. Rezistence pret meticilinu tika
apstiprinata, nosakot mecA génu.

legitie rezultati liecindja, ka invazivie KONS celmi visbiezak ir rezistenti pret meticilinu.
Virulences faktoru — aap un icad géna — klatbiitne invazivajos paraugos bija novérojama
biezak neka kolonizgjoso KONS paraugos.

Atslegvardi: koagulazes negativie stafilokoki, meticilinrezistence, virulences faktori.

Ievads

Koagulazes negativie stafilokoki ir kluvusi par galvenajiem polimérasocieto
infekciju un bakterémiju ierosinatdjiem daudzas klinikas. Interesi ir izraistjusi
KONS grupas parstavji, kas spgj radit infekcijas novajinata organisma, piemé&ram,
pEcoperacijas briucu infekcijas, bakterémiju, endokarditu u. c. (6).

Klmisko manifestaciju dazadiba ir raksturiga galvenokart S. epidermidis grupas
parstavjiem. S. epidermidis sensu stricto visbiezak izraisa katetru un protezu
infekciju ar bakterémiju, briicu infekciju, peritonitu peritonealas dializes gadijuma un
osteomielitu. S. haemolyticus izraisa bakterémiju un endokarditus, briicu, locitavu,
kaulu infekcijas. Kliniski nozimigi piogéno infekciju ierosinataji ir ar S. hominis,
S. warneri, S. simulans, S. capitis u. c. (9, 16).

Lai gan koagulazes negativos stafilokokus pieskaita pie nosaciti patogéno
mikroorganismu grupas, daudzi hospitalie celmi ir ieguvusi izteiktas adhezivas
un invazivas IpaSibas un tiek uzskatiti par Istiem patogéniem. P&dgja laika Sie
mikroorganismi cirkulé ne tikai slimnicas, bet nereti sastopami arT sabiedriba (10).
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Koagulazes negativo stafilokoku rezistence pret antibakterialajiem lidzekliem ir
plasi izplatita. Nopietna probléma ir meticilinrezistence, kas nozimé rezistenci pret
visiem antibakterialajiem p-laktamu preparatiem. Vairak neka 80% no hospitalajiem
S. epidermidis celmiem ir rezistenti pret meticilinu. Meticilinrezistenci nosaka mecA4
géna iegiiSana ar ta integraciju baktérijas genoma (2). Pieradita ir meticilinrezistences
horizontala izplatiba, tas nozZimé — no rezistenta stafilokoku celma uz jutigu celmu.
S. epidermidis kaseti SCCmec spgj nodot arT citu sugu mikroorganismiem (10, 16).
Spé&ja veidot un parmantot rezistenci pret antibakterialas terapijas lidzekliem padara Sos
mikroorganismus seviski bistamus priekslaikus dzimusiem be&rniem un pieauguSiem
cilvékiem ar novajinatu iminsistemu (1). Meticilinrezistentie stafilokoki viegli iegtist
rezistenci arT pret citu grupu antibakterialajiem preparatiem un kliist polirezistenti. Ar
rezistentajiem mikroorganismiem infic€tas personas ir paklautas ilgakam hospitaliza-
cijas laikam. Turklat biezak ir nepiecieSama otras un tresas rindas antibiotiku lietoSana,
tacu tas ir dargakas. Jo augstaka ir rezistentu mikroorganismu izplatiba populacija, jo
lielaks ir iesp&jamais risks infic€ties ar rezistentu celmu (2, 14).

Tiek uzskatits, ka S. epidermidis un pargjiem koagulazes negativiem stafilokokiem
svarigakais virulences faktors ir sp&ja koloniz&t uz implantgto biomaterialu virsmas:
uz katetriem, protézém, maksligiem sirds varstuliem un izveidot biofilmu. Viens no
svarigakajiem biofilmu stabilizgjoSiem adheziniem ir PIA (polisaharidu intercelulars
adhezins). Tas ir homoglikans, 2-deoksi-2 amino-D glikopiranozila homopolimérs,
kas satur nedaudz fosfatu un sukcinata. To tagad uzliko par vienu no galvenajiem
S. epidermidis virulences faktoriem, un parasti tas ir saistits ar meticilinrezistenci
(4, 12). PIA produkciju nosaka ica ADBC operons, tas kode virkni biosintgtisku
enzimu, kuru darbibas rezultata veidojas PIA. Icad gens kode transmembranu
protetna N-acetilglikozaminila transferazes producé€Sanu. Ica operons ir reti
sastopams stafilokoku celmos, kas izdaliti arpus kliniskas apriipes iestadém, tatad
eventuali tas ir saistits ar nozokomialam infekcijam. Visbiezak icaADBC operons
atrodams celmos, kuri izdaliti ar intravaskularajiem katetriem saistito bakterémiju un
septiceémiju gadijumos (5, 7).

Baktgriju apvienosanos biofilma veicina Aap proteins, kuru kode aap géns.

Ar akumulaciju asoci€tais Aap proteins novietots mikroorganisma $iinas siena un
piedalas biofilmas veido$ana. Eksperimenti rada, ka Aap ir vairak izteikts kltniskiem
izolatiem neka komensaliem mikroorganismiem. Proteinu kodgjosais aap gens,
lidzigi ka ica operona icad geéns, ir biezak konstat€jams nozokomialos izolatos,
seviski bakterémijas izraisitajos (4, 11). Biofilmu veidojoSie celmi ir rezistentaki
pret antibiotikam, tie ir arT pasargati no organisma aizsargspékiem — fagocitiem
un antivielam. Biofilma esoSie mikroorganismi maina savas TpaSibas, samazinot
augSanas atrumu un génu ekspresiju, lidz ar to fenotipiski atSkiras no planktoniskam
bakterijam (6).

Aap un ica géna detektesana biezi tiek izmantota stafilokoku virulences faktoru
pétijumos. lesp&jams, genétiski lidzigiem celmiem ir jabut ica/aap pozitiviem un
biezak sastopamiem starp invaziviem izolatiem, pateicoties to ica un aap faktoru
priekSrocibam. P&tfjumos ir aprakstits, ka, izmantojot ica4ADBC operonu un proteinu
Aap kodg€joso genu aap ka genétisko markieri, ir iespgjams diferencét S. epidermidis
komensalos celmus no invaziviem celmiem (13).
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Materiali un metodes

Koagulazes negativo stafilokoku celmi iegtti, sadarbojoties ar P. Stradina
Klinisko universitates slimnicu, RAKUS kliniku ,,Gailezers” un Traumatologijas
un ortopédijas slimnicas bakteriologiskajam laboratorijam. DNS izdali§ana, PCR
un sekojosas analizes tika veiktas LU Bioanalitisko metozu laboratorija un Latvijas
Infektologijas centra Mikobakteriologijas nodalas laboratorija. Invazivo paraugu
grupa ieklauti stafilokoku celmi, kas izoléti no operaciju un briicu, ka arT asins
bakteriologiskajiem uzsgjumiem. Kontroles grupas celmi tika iegiiti, nemot iztriepes
no deguna veseliem cilvékiem.

Mikroorganismu identifikacijas testi

Koagulazes negativo stafilokoku identificé$anai tika lietota BBL™ Crystal™
identifikacijas sistema (Beckton, Dickinson and Company, ASV). Mikroorganismi
tika izol&ti no Triptona sojas agara (Oxoid CM0131) ar 5% asins piedevu saskana
ar standarta mikrobiologisko tehnologiju. Identifikacijas sistémas tika izmantoti
standartiz€ti un miniaturizeéti fermentativi testi, ka arT speciali adapteta datubaze.
BBL™ Crystal™ ir miniaturiz&ta 18 stundu identifikacijas metode, kura tiek lietoti
fluorogénie un hromogenie substrati. Reakciju interpretacijai izmantoja krasu karti,
lai varétu izveidot profila skaitli. Tegato profila skaitli un §tnu morfologijas datus
ievadija datora, kura instaléta BBL Crystal ID sisttmas elektroniska datubaze, lai
varétu identificét izdalito stafilokoku sugu.

Mikroorganismu antibiotiskas jutibas noteikSana

Izmantota Bauer-Kirby metode, kas ir aprakstita ASV Nacionalas komitejas
klinisko laboratoriju standarta (3). Metodes pamata ir pretmikrobu agenta, ar kuru
piesatinats papira disks, diftizija agara gela. TesteSanai tika lietots Mueller-Hinton
agars.

Disku difuzijas tests

Baktgriju suspensiju tika gatavota tiesi no kolonijas fiziologiskaja §kiduma. Sim
nolikam izmanto kolonijas, kas augusas 18 lidz 24 stundas uz neselektiva agara
plates. Suspensijas blivums tiek merits vai salidzinats ar 0,5 McFarland standartu.
Lai standartiz€tu jutibas testam nepiecieSama inokulata blivumu, tiek lietotas
automatiskas ierices, kas paredzetas bakteriju blivuma noteik§anai mégené ar $kidru
vidi. legtita blivuma rezultats ir izteikts McFarland vienibas.

Diski 6 mm diametra, kas piesiicinati ar antibakterialo vielu — cefoksitinu
(30 ng), tika novietoti uz Mueller Hinton agara platém. Agara plates tika inokul&tas
ar izol&to mikroorganismu tirkultiram. Inokul&$anai tika izmantota mikroorganismu
suspensija, dulkainiba atbilstosi 0,5 McFarland standarta vienibam. Plates tika
inkubétas 24 stundas 36 °C temperatiira.

P&c inkubgsanas tika mérita inhibicijas zona. Zona mérama milimetros, par zonas
robezu uzskata neparprotami redzamo inhibicijas joslas malu. Inhibicijas zonas tika
novertetas atbilstosi interpretacijas kriterijiem.
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DNS izdaliSana

No iegiitajam stafilokoku tirkultiram nativa genomiska DNS tika izoléta ar
standartprocediiru (izmantojot lizocimu, proteinazi K un N-cetil-N,N,N,-trimetil
amonija bromidu) un izgulsnéta ar izopropanolu. Nativas DNS paraugi uzglabati
saldétava — 80 °C temperatiira.

aap un icaA geéna noteikSana ar polimerazes kédes reakciju

Polimerazes k&des reakcija (PCR) aap génam tika veikta ar Sadiem praimeriem:
aapl (5’- ATA CAA CTG GTG CAG ATG GTT G-3’) un aap2 (5’-GTA GCC GTC
CAA GTT TTA CCA G-3").

icaA tika lietoti praimeri: ical (5’-CAC GTG CTC TAT GCT GGA TG-3’) un
ica2 (CCG TTG GAT ATT GCC TCT GT 3°).

PCR produktu: aap géna 399-bp un icad — 502 bp fragmentu klatbiitne tika
analizéta elektroforétiski 1,5% agarozes gela. Katra PCR tika ieklauta pozitiva
S. epidermidis ATCC 35984 un negativa S. epidermidis ATCC 12228 kontrole.

mecA géna noteikSana ar polimerazes kédes reakciju

mecA-PCR tika veikta ar $adiem praimeriem: mecAl (5’-GTA GAA ATG
ACT GAA CGT CCG ATA A) un mecA2 (5’-CCA ATT CCA CAT TGT TTC GGT
CTA A). Standarta PCR maistjumam uz 50 pl tika pievienota 20-50 ng DNS un
veikta reakcija ar 30 amplifikacijas cikliem, mecA géna 310-bp fragmenta klatbitni
analizgja elektroforetiski 1,5% agarozes gela. Vizualai analizei agarozes gels tika
krasots ar etidija bromidu 10—15 miniites. Lai parliecinatos par metodes ticamibu,
katrs paraugs tika analizgts divreiz.

Rezultati un diskusija

P&ttjuma perioda tika ievakti 65 paraugi, no kuriem 41 bija invazivais paraugs,
24 kontroles paraugi no veseliem pacientiem.

No izdalitajiem 65 KONS paraugiem S. epidermidis suga tika identificéta
33 izolatos, S. haemolyticus 22, S. warneri 4, S. capitis 1, S. hominis 5 izolatos.
Izdalito celmu mikroorganismi raksturoti fenotipiski, izmantojot mikrobiologiskas
test€Sanas BBL™ Crystal™ identifikacijas sistemas. Visiem izdalitajiem stafilokoku
celmiem noteikta jutiba pret meticilinu, lietojot cefoksitina disku.

No invazivajiem paraugiem izdalita 41 celma rezistence pret meticilinu konstatéta
34 KONS celmiem (82,9%). Tacu, izmantojot PCR un nosakot mecA génu, viena
gadijuma meticilina jutigajam KONS celmam konstatéts mecd géns. lesp&jams,
tadgjadi izpauzas stafilokokiem raksturiga heterorezistence, kuru griiti identificet ar
fenotipiskam metodém, bet var skaidri atskirt ar genotipiskam metodém.

Invazivajos paraugos abi aap un ica géni detektéti 18 paraugos (43,9%),
rezistence pret meticilinu konstatéta 16 paraugos, divi celmi bija meticilinjutigi.

Virulences géni netika atrasti seSos KONS paraugos (14,6%), meticilinrezistence
bija noteikta piecos gadijumos, un viens stafilokoku celms identificéts ka
meticilinjutigs.
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Identificétas KONS sugas

O S. epidermidis
B S. haemolyticus
50% O S. warneri

I S. capitis

B S. hominis

1. art. Petijuma identificeétas KONS sugas
Fig. 1. Species of CONS identified in this study

Viens no virulences géniem — icad vai aap — tika noteikts: icad se$os paraugos
(14,6%), aap detektets 11 paraugos (26,8%).

Aap 11 pozitivajiem paraugiem, nosakot rezistenci pret meticilinu, konstatéts, ka
meticilinrezistenti ir devini un meticilinjutigi ir divi stafilokoku celmi.

Icad pozitivajiem paraugiem meticilina rezistence noteikta pieciem celmiem,
meticilina jutigs bija viens KONS celms.

Kontroles grupa abi géni aapl/icad noteikti trijos paraugos (12,5%), Sajos
paraugos rezistence pret meticilinu konstatéta visiem KONS celmiem. Kontroles
grupa aap geéns detektets piecos paraugos (20,8%). Virulences icad géns noteikts
pieciem stafilokoku celmiem (20,8%).

Pieciem aap pozitivajiem paraugiem, nosakot rezistenci pret meticilinu, tika
konstatgts, ka tris stafilokoku celmi bija meticilinrezistenti un divi meticilinjutigi.

Pieciem icad pozitivajiem kontroles paraugiem meticilinrezistence konstateta
divos KONS celmos, bet tris celmi bija meticilinjutigi.

1. tabula. Atrasto aap un ica génu salidzinajums starp meticilinjutigiem un
meticilinrezistentiem KONS izolatiem

Table 1. Comparison of aap and ica genes between methicillin-sensitive and
methicillin-resistant CONS isolates

. _ . | Jutigie invazivie Rezistentie Jutigie kontroles Rezistentie
Virulences géni . . . . . .
celmi invazivie celmi celmi kontroles celmi
aapt/icat 2 16 0 3
aap+t 2 9 2 3
icat 1 5 3 2
aap-/ica- 1 5 9 2
Kopa: 6 35 14 10
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18
16
14 O jutigie invazivie
:% 12 celmi
5 B rezistentie invazivie
g 10 celmi
3 3 O jutigie kontroles
c/oJ celmi
% 6 H rezistentie kontroles
< 4 celmi
2
0- aap+/ica+ aap+ ica+ aap-/ica-
virulences géni

2. att. KONS paraugos noteikto aap un ica génu dominéSana starp meticilina
rezisteniem paraugiem

Fig. 2. Prevalence of aap, ica genes determined in methicillin resistant CoNS

P&tijumos par KONS virulences faktoriem tika paradits (13), ka visaugstaka icaAd
géna un biofilmas markiera Aap proteina prevalence ir kolonizgjoSos izolatos, lai
gan divas treSdalas paraugu, kuri iegiiti, nemot iztriepes no adas, a1 sastopams viens
no Siem géniem. P&tijumos par S. epidermidis celmiem, kuri izdaliti bakterémiju un
septicémiju gadijumos, paradits, ka visbiezak invazivajos paraugos atrasti abi aap un
icaA geni kopa.

Vairakos pétijumos konstatéts, ka nepatogénajiem celmiem atSkiriba no
patog€najiem nav icad genu.

Apkopojot zinatnisko publikaciju informaciju, jasecina, ka rezultati ne vienmer
ir liecinajusi par virulences génu klatbiitnes specifiskumu un klinisko nozimigumu.

Secinajumi

Analizgjot pétijuma rezultatus, var secinat, ka virulences faktoru — aap un
icad géna — klatblitne invazivajos paraugos ir biezaka. Abu aap/ica génu esamiba
meticilina jutigajos kontroles grupas celmos netika konstatéta. Parbaudot jutibu pret
meticilinu, var secinat, ka invazivie celmi visbiezak ir rezistenti pret meticilinu, un
to apstiprina ari citu pétijjumu rezultati. Invaziviem KONS paraugiem ir raksturiga
polirezistence, un preciza identificéSana klinikas ir loti nozimiga.

Koagulazes negativo stafilokoku virulences pétijumi Latvija ir sakumstadija, un
iesaktais darbs tiks turpinats, lai izp@titu, kadi faktori veicina KONS sp&ju veidot
biofilmas un to saistibu ar rezistences Ipasibam. Turpmakiem p&tfjumiem bis ieklauti
papildus S. epidermidis paraugi, kuri tiks izdaliti ar katetru un citu invazivo iericu
lietosanu saistito infekciju gadijumos. No veseliem cilvékiem iegiitic KONS paraugi
tiks analiz€ti, lai var€tu izprast situaciju par virulento un rezistento stafilokoku
nésasanu sabiedriba. Ir svarigi noteikt krit€rijus, kas lautu atSkirt kolonizgjoSos
celmus no kliniski nozimigiem virulentiem KONS celmiem.
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Summary

Coagulase negative Staphylococci (CoNS), particularly the S. epidermidis and
S. haemolyticus, have emerged as important cause of nosocomial infections in recent
twenty years. CoNS are the opportunistic pathogens which colonize and infect both
hospitalized patients with decreased host response and healthy, immuno-competent
people in the community. The pathogenity of CoNS, which have been regarded for a long
time as relatively innocuous inhabitants of the human skin, is mainly due to ability to
form biofilms on indwelling medical devices. Up to now, the molecular basis of virulence
in CoNS is not well understood. This study reveals that two genes, namely aap and icaA,
involved in formation of quorum-sensing system, are mostly prevalent in invasive CoNS
(43,9%), than in control group (12,5%). Our preliminary data indicates for potential role
for combination of two gene icaA/aap for predicting invasiveness of CONS strains. We
suppose that detection of colonization by icaA+/aap+ strains could help to evaluate the
potential risk of infection by CoNS.

Keywords: Coagulase negative staphylococci, virulence factors, methicillin resistance.
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Vairogdziedzera mezglus kliniskaja praksé atrod biezi, ipasi, uzlabojoties modernas
diagnostikas iespgjam. Tom@r joprojam nav izstradatas diagnostikas metodes, ar kuram var
novertet mezglu malignitates risku pirmsoperacijas perioda, tapéc vairogdziedzera mezglu un
audzgju gadijumos aktuala ir citokinu, augSanas faktoru un adhg&zijas molekulu izpéte, kas ir
ka serologisks neinvazivs tests, lai uzlabotu agrino klinisko diagnostiku.

P&tijuma meérkis: novertét skistosa E-selektina, SICAM-1 un sVCAM-1 koncentracijas mainu
pacientiem ar labdabigiem vairogdziedzera mezgliem pirms un péc kirurgiskas arstésanas.

P&tijuma vieta: P. Stradina Kliniskas universitates slimnicas Endokrinologijas centra zinatniska
laboratorija.

Metodika: publikacija apskatiti jaunakie literatiiras p&tijumi par dazadu olbaltumu mediatoru
lomu vairogdziedzera mezglu un audzg&ju attistiba, ka arT apkopoti p&tijuma rezultati par seruma
cirkulgjosa skistosa E-selektina un adhézijas molekulu SICAM-1 un sVCAM-1 koncentracijas
mainu pacientiem pirms un péc vairogdziedzera operacijas. P&tijuma tika ieklauti 42 pacienti,
kam laika posma no 2007. gada septembra lidz 2008. gada maijam P. Stradina KUS Kirurgijas
klinika bija operéts vairogdziedzeris. Citokinu un adh@zijas molekulu koncentracijas Iimeni
seruma noteica ar XMAP tehnologiju (Luminex-200 analizatoru).

Rezultati: petijuma pieradijam statistiski ticamu paaugstinatu seruma sICAM-1 un sVCAM-1
koncentraciju pirms kirurgijas salidzinajuma ar koncentraciju, kada bija 2 méneSus péc
operacijas. Seruma E-selektina, SICAM-1 un sVCAM-1 koncentracija vairogdziedzera mezglu
gadijumos bija ievérojami augstaka salidzinajuma ar veselo kontroles grupu.

Atslegvardi: skistoSais E-selektins, $kistosa intercelulara adhézijas molekula-1 (SICAM-1),
Skistosa vaskulara adhézijas molekula-1 (sVCAM-1), nodoza eutireoida struma, papillars
vairogdziedzera vézis, folikulars vairogdziedzera vézis, medulars vairogdziedzera vézis,
anaplastisks vairogdziedzera vézis.
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Ievads

Vairogdziedzera mezgli ir bieza atrade pieauguso populacija. Palp&jami mezgli
tiek diagnosticeti vid&ji 5% gadijumu, ar incidenci apméram 1 gadfjums uz 1000
iedzivotajiem gada. Ultrasonoskopiski izmeklgjot, mezglus atrod daudz biezak —
40-67% gadijumu. Vairogdziedzera audzgji, savukart, ir relativi reta atrade.
Tie ir ap 20-80 gadijumu uz miljonu iedzivotaju gada ar letalitati 5-8 gadijumi
uz miljonu iedzivotaju gada. Aptuveni 90-95% laundabigo audz&ju ir augsti
diferencétas papillaras (PTC) vai folikularas (FTC) karcinomas, kas veidojas no
vairogdziedzera folikularajam $Gnam, apméram 3% ir medularas karcinomas, kas
veidojas no C §Ginam, un 2—7% ir zemu diferencétas vai anaplastiskas karcinomas,
kas, visticamak, veidojas, progresgjot PTC vai FTC.

Vairogdziedzera audz&ju augsana un sp&ja metastazet ir kompleksu procesu virkne,
kas atkarTga no organisma angiogen&zes un imunologiskam reakcijam. Pieaugusa
cilvéka organisma ir cie$i reguléts lidzsvars starp angiogenézes stimulatoriem un
inhibitoriem. Ja pastiprinas stimulatorie signali vai samazinas inhibitorie signali, §is
balanss ir traucéts un attistas patologiska angiogenéze. Tas laika izziud koordinéta
organizacija starp augSanas faktotiem, adh&zijas molekulam, arpus $tinas protetniem
un proteazém (12). Jaunakas zinatniskas literatiiras dati arvien biezak pierada, ka
citokiniem, hemokiniem, iekaisuma un angiogen&zes regulatoriem ir svariga nozime
veza attistiba un metastazu veidosana. Palielinatu cirkul&joso adh@zijas molekulu
koncentracija atrodama dazadu audzgju, iekaisigu zarnu slimibu, septiska Soka,
malarijas un autoimiinu slimibu, tai skaitd vairogdziedzera, gadijumos, bet ir maz
pétijumu par koncentracijas izmainam mezglainu vairogdziedzera slimibu gadijumos,
kad neatrod autoimiinu gendzi. Saja publikacija apskatiti jaunakie p&tijumi par $o
olbaltumu mediatoru lomu vairogdziedzera labdabigu mezglu un laundabigu audzgju
attIstiba.

Interleikina-1 receptora antagonists (IL-1ra). Pirmo reizi ta darbiba aprakstita
1984. gada, un sakotngji to dévéja par IL-1 inhibitoru. Sis proteins bremzg IL-1 un IL-2,
ka arT regulé ickaisuma reakcijas, kas saistitas ar IL-1. IL-1ra g€na polimorfisms var
biit saistits ar paaugstinatu osteoporozes risku un kunga véza attistibu, ka arT aprakstita
saistiba ar vairogdziedzera vézi. IL-lra Iimenis seruma ieverojami paaugstinas
pacientiem ar anaplastisku un folikularu vairogdziedzera karcinomu salidzinajuma ar
kontroles grupu. So faktu apstiprina vairaki pétijumi, pieméram, pétijums, kura tika
ieklauti 52 pacienti ar vairogdziedzera vézi, no tiem 21 slimniekam tika konstat&ts
papillars vézis, 8 — folikulars, 12 — medulars (MTC) un 11 — anaplastisks vézis
(ATC). Kontroles grupu veidoja 15 pacienti ar labdabigu vairogdziedzera adenomu
un 27 veseli voluntieri. Petjjuma rezultati liecinaja, ka seruma IL-1ra koncentracija
bija ieveérojami augstaka pacientiem ar FTC un ATC (4).

Ar1 vaskularais endotelialais augSanas faktors (VEGF) iesaistas audzgju
audu attistiba. VEGF ir §tnu producéts kimisks signals, kas veicina angiogenézi,
dala no sisteémas, kas atjauno skabekla piegadi audiem gadijumos, kad attistas
asins cirkulacijas traucéjumi. VEGF fiziologiska funkcija ir radit jaunus asinsvadus
embrionalas attistibas perioda, péc dazadiem ievainojumiem, ka arT veicinat
kolateralu veidosanos blakus blok&tajiem asinsvadiem. Palielinatu VEGF ekspresiju
atrod dazadu audzgju gadijumos, lai veicinatu angiogenézi, kas atvieglo véza aug$anu
un metastazeSanos.
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Zinatniskaja literatiira atrodami daudzi petijumi par VEGF lomu vairogdziedzera
véza attistiba. Piem&ram, Bunone un lidzautori publicgjusi izcilu pétfjumu, kura
analizéta dazadu augSanas faktoru stimulatoru un inhibitoru ekspresija veselos
vairogdziedzera audos diferencétu vairogdziedzera audz€ju un lokalo metastazu
gadijumos. P&tljums pieradija, ka visu vairogdziedzera audz&ju gadijumos dazadu
VEGEF izoformu ekspresija pieaug apméram 2—10 reizes, savukart netika novérots
VEGF ekspresijas pieaugums labdabigos mezglos un veselos vairogdziedzera audos.
Papildus petnieki demonstr&ja, ka lielaka dala analiz&to limfmezglu metastazu arf ir
konstatgts palielinats VEGF limenis un tas ir pat augstaks neka primara audzgja. Visi
vairogdziedzera audzgji, iznemot sikus mikropapillarus vézus, pastiprinati eksprese
arT VEGF receptoru VEGFR-2, 1pasi lieli papillari audzgji, kuriem ST receptora
ekspresija ir 2—4 reizes lielaka. Savukart VEGFR-1 ekspresijas limenis neatskiras
veselu vairogdziedzera audu un audzgju gadijumos (13).

Poulaki un Iidzautori analiz&jusi VEGF regulacijas mehanismus pacientiem ar
vairogdziedzera vézi, petot IGF-1 (insulitnam Iidziga augSanas faktora-1) ietekmi
uz VEGF ekspresiju SW759 §tinu rinda, t. i., vairogdziedzera audzgju $tinu rinda.
Vini pieradija, ka IGF-1 pastiprina VEGF mRNS un proteina Iimeni un $is efekts
norit caur PI3K/Akt signalce]u. Arsté$ana ar IGF-1 arl pastiprina citu transkripcijas
faktoru, pieméram, proteina-1 aktivatora (AP-1) un hipoksijas inducéta lo faktora
(HIF-1a), ekspresiju. Tatad var secinat, ka lidzigi ka citu audz&ju gadijumos IGF-1
ir svariga nozime VEGF regulacija vairogdziedzera audzgju attistibas procesa (14).

Zinatniskaja literatira atrodami ari pétijumi, kuru mérkis ir pieradit, ka
VEGF koncentracija ir atSkiriga pacientiem ar metastatisku un nemetastatisku
vairogdziedzera veézi, polinodozas strumas gadijumos un veseliem voluntieriem.
Piem@ram, petijums, kura tika ieklauts 71 pacients (62 sievietes un 9 viriesi) vecuma
44,9 £ 12,3 gadi ar diferencétu vairogdziedzera v&zi (50 pacientu ar papillaru, 17 —
ar folikularu, 4 — ar oksofilu v&zi). Viniem veica totalu tireoidektomiju, un pec
tam vini sanéma radioaktivo joda terapiju. P&c arsté€Sanas 59 pacientiem konstatgja
slimibas remisiju, 12 pacientiem slimiba recidivéja un persistéja. P&tfjuma tika
ieklautas divas kontroles grupas: 30 pacienti ar netoksisku polinodozu strumu un
30 veseli voluntieri. Rezultati liecinaja, ka seruma VEGF ir ievérojami augstaks
pacientiem ar attalam metastazém salidzinajuma ar pacientiem, kam sasniegta
remisija, un veseliem voluntieriem. (423,4 vs 217,6 vs 235,55 pg/ml, p < 0,05). Péc
endogénas TSH stimulacijas VEGF ievérojami samazingjas (215,3 vs 169,6 pg/ml,
p < 0,05). Pacientiem ar polinodozu strumu konstatSja ievérojami zemaku VEGF
limeni salidzinajuma ar par¢jam pétijjuma grupam.

Secingjumi: seruma VEGF varétu izmantot ka papildu biomarkieri pacientiem ar
vairogdziedzera metastatisku vézi. Endogéna TSH stimulacija samazina VEGF Iimeni
gan veseliem voluntieriem, gan vairogdziedzera slimibu gadijumos. Tas liek domat,
ka ta regulatorie efekti ar receptoru palidzibu lokaliz&jas arpus tireocitiem (5).

Jaunakie atklajumi rada, ka tie$i vaskularais endotelialais augSanas faktors
C (VEGF-C) korele ar metastazu attistibu limfmezglos pacientiem ar papillaru
vairogdziedzera v&zi. Zinams, ka VEGF veicina audzg€ja invaziju asinsvados un
attalo metastazu attistibu, turprett VEGF-C piemit limfangiogéns efekts, un tas
sekmé metastazgsanos limfmezglos.
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P&tijuma tika salidzinata seruma VEGF un VEGF-C koncentracija pacientiem ar
PTC. Pirms kirurgiskas arste$anas tika pagemti 85 asinu paraugi pacientiem ar PTC
un 44 kontroles pacientiem ar labdabigam vairogdziedzera slimibam, tajos analiz&ts
seruma VEGF un VEGF-C Iimenis. Rezultata konstatéts, ka pirms operacijas
seruma VEGF un VEFG-C limenis pacientiem ar PTC bija ievérojami augstaks
salidzinajuma ar kontroles grupu. Seruma VEGF-C limenis bija ieveérojami augstaks
gados vecakiem pacientiem, pacientiem ar audzgja izplatibu arpus vairogdziedzera
un ar limfmezglu metastazém, savukart VEGF ievérojami palielindjas pacientiem
ar multifokaliem tumoriem (abas daivas). Seruma VEGF-C ievérojami samazinajas
3 ménesus p&c operacijas pacientiem ar PTC, bet nemainijas kontroles grupa.

Secinajumi: seruma VEGF-C korele ar limfmezglu metastazu attistibu un
audzgju izplatibu pacientiem ar PTC (6).

Kolegu grupa analizgja ari VEFG, VEGF-C un VEGF-D imunohistokimisko
ekspresiju pacientiem ar papillaru vairogdziedzera vezi. Petijuma tika ieklauti
115 PTC analizu paraugi un 20 paraugi ar labdabigam vairogdziedzera adenomam. Tie
tika analiz&ti imunohistokimiski. Ievérojami augstaka VEGF, VEGF-C un VEFG-D
ckspresija tika vérota PTC grupa salidzinajuma ar adenomu grupu (79,1%, vs 30%,
87,0% vs 15% un 72,2% vs 20,0%, p < 0,01), VEGF ckspresija korelgja ar audzgja
izm@ru. Statistiski ticama, ievérojami augstadka VEGF-C un VEGF-D ekspresija
tika noteikta pacientiem ar pozitivam limfmezglu metastazém salidzinajuma ar
limfmezglu negativo grupu (93,2% vs 80,4%, p < 0,05; 83,1% vs 60,7%, p < 0,01).

Secinajums: VEGF koncentracija ir ciesi saistita ar PTC augSanu un izmériem,
savukart VEGF-C un VEGF-D saistas ar limfmezglu metastazu attisttbu un var bt
limfmezglu metastazu biomarkieris (7).

Zinatniskaja literatira atrod ari pieradijumus, ka MMP-9 (Matrix
metalloproteinase-9) un VEGF pieder pie olbaltumiem, kuri ir visciesak saistiti ar
angioneogenézi. MMP ir cinka atkarigas endopeptidazes, kuras galvenokart piedalas
dazadu ekstracelularas matrices olbaltumvielu degradacija, tacu iesaistas ari Stinas
proliferacijas, migracijas, attistibas un angiogen&zes procesos. Abu minéto proteinu
Itmenis korelé ar papillara vairogdziedzera véza progresiju, tadel tie varétu bt
preoperativs markieris Sai véza forma (8).

Savukart MMP-2 (Matrix — metalloproteinase-2) proteina ekspresija ir ciesi
saistita ar cervikalo limfmezglu metastazu attistibu pacientiem ar PTC. Izteikta MMP-2
imunohistokimiska ekspresija tika konstatéta arT pacientiem ar MTC, ta ciesi korel€ ar
MTC progresiju, tad€] var biit viens no audz&ja prognozes indikatoriem (9).

Materiali un metodes

Petijuma, kas tika veikts P. Stradina KUS Endokrinologijas centra laboratorija,
analizg§jam seruma cirkulgjoso olbaltumu — skistosa sE-selektina, sICAM-1 un
sVCAM-1 — koncentracijas mainu pacientiem ar labdabigiem vairogdziedzera
mezgliem, izslédzot autoimiinu vairogdziedzera patologiju. Petijuma tika ieklauti
42 pacienti, kuriem laikd no 2007. gada septembra lidz 2008. gada maijam
P. Stradina KUS Kirurgijas klinika tika izdarita vairogdziedzera operacija mezglu
del. Pétijuma ieklautajiem pacientiem tika izslégti galvenie faktori, kas ietekmé
citokinu un adh@zijas molekulu koncentraciju: smékésana, koronaras sirds slimibas
un citas lokalizacijas audzgji. P&coperacijas histologijas atradé visos gadijumos
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tika konstatéta folikulara adenoma vai mikro/makro koloidu struma. Citokinu un
adhézijas molekulu koncentracijas Iimeni seruma noteica ar xXMAP tehnologiju
(Luminex-200 analizatoru).

Skistosais E-selektins, pazistams arT ka CD62E, ir §anu adh&zijas olbaltums,
kur§ citokinu aktivacijas ietekmé ekspres€jas uz endot€lijSinam. Lidzigi citiem
selektniem tam ir liela nozime iekaisuma attistiba.

Skistosa intercelulara adhézijas molekula-1 (SICAM-1), pazistama arT ka CD54,
zema koncentracija pastavigi atrodas uz leikocTtu membranam un epitélijSinam. Ta
nodro$ina $tinu savstarpgjo stabilitati un veicina leikocttu migraciju caur asinsvadu
endotélija slani.

Skistosa vaskulara adhézijas molekula-1 (sVCAM-1), pazistama ari ka CD106,
cksprescjas asinsvadu endotélijsiinas tikai citokinu stimulacijas dél. Ta regulé
limfocTtu, monocitu, eozinofilu un citu asins $iinu adhéziju endotelijam. sSVCAM-1
veicina signalu parnesi no leikocttiem uz endotéliju, ka arT piedalas aterosklerozes
un reimatoida artrita attistiba.

Rezultati

Petijuma pieradijam statistiski ticamu paaugstinatu seruma sICAM-1 un
sVCAM-1 koncentraciju pirms kirurgijas salidzinajuma ar koncentraciju, kada bija
2 ménesus péc operacijas, savukart statistiski ticamu at$kiribu $kistosa E-selektina
koncentracija nebija. Seruma Skistosa E-selektina, sICAM-1 un sVCAM-1
koncentracija vairogdziedzera mezglu gadijjumos bija iev@rojami augstaka
salidzinajuma ar veselo kontroles grupu.
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1. att. Seruma $kistosa E-selektina koncentracijas limenis pirms operacijas
39,86 + 17,30 ng/ml un 2 ménesus pec operacijas 42,55 + 13,98 ng/ml,
P = 0,3632 liecina par statistiski nenozimigam atskirtbam, savukart
statistiski ticams koncentracijas pieaugums tika konstatéts salidzinajuma ar
veselo kontroles grupu 14,18 £ 1,12 ng/ml, p < 0,05

Fig. 1. Serum concentration levels of sE-selectin before surgery 39,86 + 17,30 ng/ml and after
surgery 42,55 + 13,98 ng/ml, p = 0,3632 demonstrated no statistically significant change, but
is increased significantly compared with healthy subjects 14,18 + 1,12 ng/ml, p < 0,05
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2. att. Seruma sVCAM-1 koncentracijas Itmenis pirms operacijas 1359,79 + 352,30 ng/ml
un 2 méneSus péc operacijas 1159,45 + 324,64, p = 0,0076 samazinajas statistiski ticami,
un tika konstatéts ievérojami augstaks seruma koncentracijas Itmenis salidzinajuma ar

veselo kontroles grupu 788,79 + 16,28 ng/ml, p < 0,05

Fig. 2. Serum concentration levels of sVCAM before 1359.79 + 352.30 ng/ml and after
surgery 1159.45 + 324.64, p = 0.0076 decreased statistically significantly and were
significantly higher compared with healthy controls 788.79 + 16.28 ng/ml, p < 0.05
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3. att. Seruma sICAM koncentracijas limenis pirms operacijas 218,71 + 65,68 ng/ml un
2 ménesus péc operacijas 181,52 + 45,95, p = 0,0086 samazinajas statistiski ticami, un
tika konstatets ievérojami augstaks seruma koncentracijas limenis salidzinajuma ar
veselo kontroles grupu 91,83 + 9,55 ng/ml, p < 0,05

Fig. 3. Serum concentration levels of SICAM before 218.71+65.68 ng/ml and after surgery

181.52 £ 45.95, p = 0.0086 decreased statistically significantly and were significantly
higher compared with healthy controls 91.83 £ 9.55 ng/ml, p < 0.05
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Diskusija

Vairogdziedzera mezglu attistiba ir daudzpakapju process, kur savstarpgji
mijiedarbojas apkartjas vides, genctiskie un endog@nie faktori. Zinatniskaja
literatiira ir daudz pétfjumu par citokinu un adhé&zijas molekulu lomu autoimiinu
vairogdziedzera slimibu patogenéze, galvenokart Greivsa slimibas un ar to saistitas
autoimiinas orbitopatijas norisé. Daudz mazak pétita TSH un to augSanas faktoru
mijiedarbiba, kuri iesaistas vairogdziedzera mezglu attistiba. Nodozas eutireoidas
strumas gadijuma vairogdziedzera funkcija ir neizmainita, ir izslégta autoimiina
slimibas izcelsme.

Misu veiktais pétijums liecina, ka ne tikai autoimiinu, bet ari mezglainu
vairogdziedzera slimibu gadijumos ieverojami paaugstinas s$kistosa E-selektina,
SICAM-1 un sVCAM-1 koncentracija seruma salidzinagjuma ar veselo kontroles
grupu, savukart SICAM-1 un sVCAM-1 koncentracija seruma biitiski pazeminas
péc vairogdziedzera mezglu kirurgiskas arstéSanas. Sie rezultati lauj domat, ka
pastav TSH, augSanas faktoru un citokinu mijiedarbiba, tie stimulé vairogdziedzera
epitélijstinu aktivaciju un noteiktu adh@zijas molekulu ekspresiju. ArT aprakstitie
jaunakie zinatniskas literatiiras p&tijumi rada, ka vairogdziedzera audzg€ju gadijumos
noveéro pastiprinatu olbaltumvielu mediatoru ekspresiju, kas korelé ar regionalo
un attalo metastazu attistibu. Pieradits, ka sSICAM-1 koncentracija seruma pieaug,
palielinoties audz&ja laundabibas pakapei: anaplastiska vairogdziedzera v&za
gadfjuma ta ir divas reizes augstaka salidzinajuma ar papillaru vairogdziedzera
vezi (1). Apkopojot pétljumu rezultatus par angiogenézes faktoru lomu audzgju
attistiba, pakapeniski tiek izstradati jauni medikamenti, kuru darbibas galvenie
pamatmerki ir $adi:

* audzgja $unu producéto angiogenézes stimulatoru blokade;

+ endogéno angiogenézes inhibitoru stimulacija vai angiogenézes inhibitoru
(antiangiogéno lidzeklu) lietosana; pieméram, medikamenti, kuri veicina $tinu
proliferacijas inhibiciju, hemotaksi vai migraciju no audz&ja endotélijstinam;

» audzg&ja asinsvadu tieSas destrukcijas izraisiSana.

P&édgjos gados arT plasi turpinas petijumi ar jauniem kimijterapijas preparatiem,
kurus var€tu efektivi izmantot anaplastiska vairogdziedzera véza arsteSana, kas ir
visagresivakais vairogdziedzera audz&js ar vissliktako prognozi. Laba terapeitiska
efektivitate ir fosbretabulinam, pretvéza medikamentam, kas blok& audzgja asinsriti
un samazina adh@zijas molekulu ekspresiju. PE&c 6 ménesu terapijas pacientiem ar
anaplastisku vairogdziedzera vézi tika konstatéta bitiska sSICAM koncentracijas
mazinasanas, tapec perspektiva tas varétu biit terapijas biomarkieris.

Ekspermentos izmanto arT VEGF monolonalo antivielu, kuru ievada subkutani
eksperimentalam pelém, izmantojot ARO-81 §tinu rindu, 1 ned€lu p&c audzgja
implantacijas. Péc 6 ned€lu terapijas anaplastiska audzgja tilpums samazinas par
60% (15).

Samera labu terapijas efektivitati in vitro sasniedz, kombingjot manumicinu
(Manumycin) un paklitakselu (Pactitaxel), un var vérot audz&ja augSanas
inhibiciju (16).

Antiangiogéno lidzeklu efektivitati p&ta ar1 folikularu vairogdziedzera audzgju
gadijumos. Pieméram, PTK/ZK 75 mg/kg, ievadits eksperimenta pelém, inhibe
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VEGEF receptora tirozinkinazi, tapéc var vérot VEGF receptora blokadi un audzgja
masas redukciju (41% redukcija salidzinajuma ar kontroli), un samazinatu asinsvadu
blivumu (17).

Lidzigu terapijas efektivitati, ievérojami samazinot audzgja masas tilpumu un
asinsvadu bltivumu, demonstré arT antiVEGF monoklonala antiviela (mAbA4.61), ka
arT subkutani ievadits endostatins (18).

Zinatniskaja literatdira atrodami pétfjumi, kas demonstré pozitivu korelaciju
starp pastiprinatu E-selektina ekspresiju papillara vairogdziedzera véza gadijumos un
regionalo limfmezglu metastazu attistibu, tapéc $o markieri varétu izmantot agrina
pEcoperacijas diagnostika.

Kliiskajos pétfjumos ar cilvékiem arT kombingé dazadus antiangiogénos
medikamentus. Piem&ram, labus sakotngjos rezultatus demonstré CA4p, miktotubulu

ey —

virziena, lai ietekm&tu konkrétu proteinu ekspresiju.

Kopuma varam secinat, ka pec dazadu olbaltumvielu mediatoru koncentracijas
izmainam seruma ir iesp&jams konstatét laundabigus audzgjus, noteikt limfmezglu
vai attalo metastazu klatbiitni vai arT prognozét to veido$anos. Tuvakaja nakotné
biitu jaturpina p&tfjumi, kuros tiktu analiz&ta citokinu, augSanas faktoru un adhézijas
molekulu ekspresija visos vairogdziedzera labdabigu un laundabigu audzgju veidos,
un tas butu papildu neinvazivs preoperativs diagnozes un prognozes tests.
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Summary

Nodular goiter is enlargement of thyroid gland characterized by excessive growth
and structural and/or functional transformation of one or several areas within the normal
thyroid tissue. Simple nodular goiter means absence of thyroid hyper/hypo function,
autoimmune thyroid disease and thyroid malignancy.

The development of simple nodular goiter involves complex interactions between
environmental, genetic and endogenous factors. Natural history of thyroid nodules is
poorly understood.

In normal thyroid tissue TSH stimulates iodine uptake and metabolism, thyroid
hormone synthesis and release. Numerous in vitro and in vivo studies demonstrate
interactions between TSH and different growth factors. Growth of thyroid nodules and
tumors is the multistep process, dependent on angiogenesis and immunological reactions
of organism. Cytokines, including adhesion molecules, are a family of protein mediators
that are important in transducing information between various cell types, were non-
immune cells may also be important sources of certain cytokines. Recent studies have
suggested that angiogenesis and cellular adhesion may be linked processes, therefore
cytokines are important in the pathogenesis of tumor development.
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Increased concentrations of circulating adhesion molecules are demonstrated in
patients with malignancies, inflammatory bowel disease, septic shock, neonatal sepsis,
malaria and various autoimmune disorders, including thyroid, but is little known about
concentrations changes with non autoimmune, benign nodular thyroid disease.

The aim of this study was to evaluate of soluble intercellular adhesion molecule-1
(sICAM-1), soluble vascular cell adhesion molecule-1 (sVCAM-1), and soluble E-selectin
(sE-selectin) in patients with non autoimmune thyroid disease.

Materials and methods: we studied 42 patients with simple nodular goiter and
measured concentrations of serum soluble intercellular adhesion molecule-1 (sICAM-1),
soluble vascular cell adhesion molecule-1 (sVCAM-1), and soluble E-selectin
(s E-selectin) before and 2 months after surgery and control group of 42 healthy subjects.
The study groups were matched for age, sex and body mass index. The histological
examination revealed follicular adenomas or micr/macro colloid strumas in all of the
cases. All patients were non smokers without autoimmune diseases, cancer and coronary
heart disease. SICAM-1, sVCAM-1 and sE-selectin were measured by xMAP technology
(Luminex-200 analyzer).

Results: We found statistically significant increased serum concentration of SICAM-1,
SVCAM-1 before surgery compared with levels 2 months after surgery, but no statistically
significant change in sE-selectin levels. The serum concentrations of SICAM-1, sVCAM-1
and sE-selectin were significantly higher compared with healthy subjects.

Conclusion: Our findings show that patients with non autoimmune nodular thyroid
disease have significantly elevated sSICAM-1, sVCAM-1 and sE-selectin levels compared
with healthy controls. Serum concentration of SICAM-1, sVCAM-1 decreases significantly
after surgery. These findings suggest that interaction between TSH, growth factors and
cytokines, stimulates thyroid epithelial cell activation and expression of certain adhesion
molecules.

Keywords: soluble intercellular adhesion molecule-1 (sICAM-1), soluble vascular cell
adhesion molecule-1 (sVCAM-1), and soluble E-selectin (sE-selectin), nodular goiter,
autoimmune thyroid disease.
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During the last 15 years the amount of adipose children has increased in most world countries
(1, 3,9, 10, and 11). The purpose of the research was to determine changes in the nutritional
level of Latvian children aged 5-6 during the last 10 years and analyse children’s physical
development using WHO growth standards and Latvian growth charts (grids).

The WHO child growth standards are the product of a detailed process initiated in the early
1990s. They are based on primary data collected between 1997 and 2003 in Brazil, Ghana,
India, Norway, Oman and USA. The study combined a cross-sectional component of children
aged 1871 months (4, 5).

The Latvian growth charts were prepared in 1998, based on longitudinal and cross-sectional
research. They are based on primary data collected between 1998 and 2000 from all regions
of Latvia — 13 cities and 20 countryside towns, using a random programme (Dz. Krimina,
I. Kokare, I. Civ&a, J. Vétra and U. Teibe published the growth charts of the Latvian children
in 2005 and 2007).

Analyzing body height, weight and BMI values in 5- and 6-year-old children from 1998 till
2007, we concluded there were no significant changes of BMI values in Latvian children
(both in boys and girls) even with a tendency to decrease. It was concluded that there was
no tendency for adiposity in 1998. In the 2007 the BMI values started to increase in 6-year-
old children. The data of the year 2007 shows that this has been caused by faster body mass
increase in comparison to body height increase.

Keywords: Latvian preschool children, WHO standards, height, body mass, body mass index
(BMI).

Introduction

The problem of the nutrition level is very important, and it is highly essential
that this issue is taken seriously and action taken promptly in the best favour of the
future of the children.

The obesity of children is very vital at the moment. According to a prognosis of
the WHO, in the Year 2010 every 10th child will be obese (1, 3).

Growth standards are essential to follow children’s normal physical development
and in case of disorder to determine the cause and promptly eliminate it. In most
countries paediatricians and anthropologists consider regional growth charts as more
accurate and employable due to socioeconomic, genetic and habitual differences



32 MEDICINA

between the countries. As a result of biological adaptation in a particular territory the
genetic component has been modified accordingly to the specific population in the
optimal living conditions that are possible for this region (7, 12, 15).

Other authors consider that the WHO standards demonstrated that healthy
children from around the world who are raised in healthy environments and follow
recommended feeding practices have similar patterns of growth (4, 5).

The health status of the Latvian population has been under research since
2007 (6). According to the European Statistics of Income and Living Conditions
(EU-SILC) data on the population health condition in 27 European countries, it has
been determined that the Latvian population is in a very low rank (14). Cardiovascular
diseases are the most common reason for death in Latvia (53.6%) (6).

The aim of our investigation was:

1. To compare the body weight, height and BMI of 5- and 6-year-old children in
1998 and 2007;

2. To compare the data with the Latvian (regional) growth charts and WHO
child growth standards.

Materials and methods

The material was random sample investigation data (2007-2008) on growth
processes of preschool-age children (253 boys and 273 girls) from all regions and
socioeconomic groups of Latvia (H. Karklina and J. Valeinis).

The above mentioned data were compared with similar investigation of Dz. Kra-
mina, I. Kokare, I. Civ¢a, J. V&tra and U. Teibe 1998-1999 data on 4374 children.

BMI was calculated additionally:

Weight (kg)
x 10000
Height 2 (cm)

Table 1. Dz. Krumina’s, I. Kokare’s anthropometrical characteristics of the children
(1998/1999) (5)

Sex Age (years) gllillr:ll::;r ((:; Height (cm) | Weight (kg) BMI
Boys 5 185 111.0 19.6 15.9
6 193 117.5 22.0 15.8
Girls 5 185 110.0 19.0 15.7
6 193 116.0 21.0 15.6

Table 2. H. Karklina’s anthropometrical characteristics of the children, 2007/2008

Sex Age (years) g}‘i‘l‘;‘z: (‘:lf) Height (cm) | Weight (kg) BMI
Boys 5 139 116.3 212 15.7
6 114 121.0 233 15.9
Girls 5 179 115.3 20.5 15.4
6 94 1212 232 15.8
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The results of the 1998—1999 and 2007-2008 investigations on Latvian children
were compared with the WHO standards 2007.

Results and discussion

From the changes of the BMI values in the analysed period (1998-2007) we can
conclude that the values have decreased.
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Fig. 1. Changes in BMI of Latvian boys aged 5 to 6 years

ﬂ m5 gadi 06 gadi

17

BMI

16

I ==

to) T

1998/1999 2007/2008
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Two factors influence a body mass index — the weight and height of a child:

where W denotes body weight (kg) and H — height (m).
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In order to find out which factor has stronger influence on the change of BMI

over two periods, we propose to use the following formula
W2 I/I/I WZ W2 W2 I/Vl
T g o T | T e T
H2 Hl H2 Hl Hl Hl

where W,, H, and W, H, denote the weight and the height in the present and

previous periods, respectively. It is convenient to use a shorter notation
IL=1,+1,
where 7 is the total change of BMI, /, and /,, — the influence of height and
weight on the change of BMI, respectively.

Regarding 5- and 6-year-old children we have compared the most recently
obtained data in 2007/2008 with the data from the previous period (1998-1999). The
BMI change, height and weight influence have been shown in Table 3.

Table 3. Body height and weight influence on the BMI values*

o iy v [ o [ g |
o | 2007 | 1570 | naed | 2124 | o0
Boys 001 [isss [ ot | 2320 :
6 [Tioos | 1585 | Li7is | args | 037 | CL.0664 | 11035
2007 | 1543 | 11527 | 20.50
i > ;333 1222 igf?; SZ 03323 | ~1.8336 | 1.5013
O Tloos | 1560 | 11702 | 2136 | X174 | SL1408 13121

*BMI calculated from the mean values of the weight and height

We conclude that:

» for 5-year-old boys BMI decrease can be explained by the height increase
(height influence 7, is negative, thus H, > H|) which dominates over the
weight increase (/, is positive, thus W, > W);

» for 6-year-old boys BMI change is not significant, still it is positive. In this
case the influence of height increase is about the same as the influence of
weight increase. However, in this case the weight increase slightly dominates
over the height increase;

» for 5- and 6-year-old girls the situation is similar as for 5- and 6-year-old
boys.

Using p-values we can determine whether the difference between the means of
the two samples is statistically significant. The obtained p-values are given in the
table.

Table 4 represents p-values obtained from the two-sample #-tests for the
difference of the means of the height, weight and BMI in 1997/1998 and 2007/2008.
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Using p-values we can determine whether the difference between means of the two
samples is statistically significant.

Table 4. The difference in BMI, body height and body weight values between sample
1998 and 2007

BMI Height (cm) Weight (kg)
Sex (ylszs) Mean value p-value Mean value p-value Mean value p-value
2007 | 1998 2007 | 1998 2007 | 1998
Boys 5 15.64 | 1596 | 0.0404 | 116.34 | 110.67 | 0.0000 | 21.24 | 19.60 | 0.0000
6 15.83 | 15.81 | 0.8456 | 121.02 | 117.15 | 0.0000 | 23.27 | 21.75 | 0.0003
Girls 5 15.37 | 15.71 | 0.0323 | 115.27 | 108.97 | 0.0000 | 20.50 | 18.72 | 0.0000
6 15.70 | 15.54 | 0.4788 | 121.18 | 117.02 | 0.0000 | 23.15 | 21.36 | 0.0002

The BMI mean values in 5-year-old boys and girls diminished during recent
decades. The difference is statistically significant (the respective two-sample #-test
p-value is < 0.05). The BMI mean value increase for 6-year-old boys and girls
between 1998-1999 and 2007-2008 years statistically is not significant.

Additionally, we test the hypothesis, whether the means of two samples are the
same, e.g.,

H,:p =y, against 4 :p #

We can conclude that:

» the mean values of weight and height (both for boys and girls) differ
significantly in both age groups if we choose 5% significance level for the
test (p-values are smaller than 0.05 in this case);

* the mean values of BMI for 5-year-old girls and boys are statistically
different, while the mean values of BMI for 6-year-old girls and boys are not
significantly different;

+ the positive changes are observed both in body height and weight during the
recent decade (p < 0.01).

+ the biggest changes we observed in 5-year-old girls.

When compared Latvian preschool children anthropometric data plot with WHO
2007 data, all the mean values of body height and weight (percentiles) of the Latvian
children are placed about 1 channel above WHO standards (Figures 7, 8, 9, 10, 11,
12).

In our opinion the reason for the difference in body height and weight
between Latvian children and WHO standards is because the WHO investigation
was performed in countries with different socioeconomic conditions and ethnic
composition in comparison to Latvia (Oman, USA, Ghana, Brazil, Norway and
India) (5).

The correspondence between Latvian anthropometric data is greater when
comparing preschool children measured in 1998 and 2007. This probably is because
individual morphological features in the population are influenced both by genetic
and environmental factors (socioeconomic situation).
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Fig. 7. The body height percentiles in boys in 1998 (#) and 2007 () in comparison
with WHO standards
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Fig. 8. The body height percentiles in girls in 1998 (¢) and 2007 (4) in comparison
with WHO standards
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Fig. 9. The body mass percentiles in boys in 1998 (¢) and 2007 (X) in comparison with
WHO standards
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Conclusions

In the recent decade (from 1998 till 2007) the body height and body weight
showed a statistically significant increase.

The BMI of 5-year-old children has a tendency to decrease, but in 6-year-old
children we observed an increase in BMI values in 1998 in comparison with 2007,
but the difference is insignificant.

The WHO growth standards do not reflect the phenotypic range of the Latvian
preschool and school children, and we recommend using the Latvian growth curves
to evaluate the growth processes of Latvian children.
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Sporta spélu un izturibas sporta veidu parstavju aerobo
spéju un intensivu slodZu tolerances salidzinajums

Comparison of Aerobic Capacity and High Intensity Loads
Tolerance in Sport Games Players and Endurance Athletes
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H* jonu uzkraSanos ietekm@ sporta treninu intensitate, atpltas intervalu ilgums un treninu
veids, kas izraisa atSkirigas izmainas bufersisttmu kapacitaté un intensivu fizisku slodzu
tolerance. P&tijuma meérkis bija salidzinat handbolistu (sporta sp€lu parstavju) un Sosejas
ritenbraucgju (izturibas sportistu) aerobas sp&jas un spé&jas saglabat darbspgjas, palielinoties
laktata koncentracijai asinis.

Pétfjuma piedalijas divas virieSu dzimuma augstas kvalifikacijas atlétu grupas: handbolisti
un ritenbraucgji. Vini veica pieaugoSas intensitates slodzes testu lidz spéku izstkumam —
handbolisti, skrienot pa slidcelinu, bet ritenbraucgji, braucot ar veloergometru. Gazu mainas
raditaju mériSanai un elektrokardiogrammas registracijai tika izmantota kardiopulmonalas
diagnostikas iekarta. Pienskabes koncentracija kapilarajas asinis tika noteikta ar specialu
laktata analizatoru.

Ritenbraucgjiem ir ticami labakas aerobas spgjas neka handbolistiem, p < 0,03. Handbolisti
labak saglaba fiziskas darbspgjas, ja ir liclaka laktata koncentracija asinis (10,16 + 2,26 mmoli/l),
neka ritenbraucgji (8,14 + 2,42 mmoli/l), p < 0,02. Tas netiesi liecina, ka handbolistiem ir
lielaka muskulu un (vai) asins bufersistému kapacitate neka ritenbraucgjiem.

Atslégvardi: aerobas spgjas, intensivu slodzu tolerance, laktats, slodzes tests, ritenbraucgji,
handbolisti.

Tevads

Intensivas fiziskas slodzes izraisa metabolitu un jonu koncentracijas izmainas
skeleta muskulos. Muskulos, kas strada ar maksimalu un submaksimalu fizisko
slodzi, strauji norisinas energétiskas reakcijas, t. sk. anaeroba glikolize, kuras dg]
muskuli uzkrajas pienskabe, kas atri disocié par laktatjonu un @idenraza jonu (H")
(19). H* jonu koncentracijas palielinasanas muskulos un asinis ietekmé vielmainu
un muskulu kontrakcijas procesu (9, 21), ta ir viens no muskulu noguruma c€loniem
(24), un ta pazemina cilvéka organisma darbsp&jas intensivas fiziskas slodzes (1).
Tapec var secinat, ka atléta organisma sp&ja regulét H" jonu koncentraciju muskulos
un asinis intensivas slodz&s paaugstina vinu darbspgjas, t. i., muskulu sp&jas ilgstosi
veikt specigas kontrakcijas.
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H* jonu koncentraciju regulé vairaki mehanismi, t. sk. jonu transports un
apmaina cauri muskul$kiedras membranai, un abu veidu — intracelularas un
ekstracelularas — bufersisteémas (11, 14). Palielinata muskulu bufersistému kapacitate
cilvekam nodro$ina liclakas fiziskas darbspgjas, veicot noteiktas fiziskas slodzes,
piem&ram, uzlabo rezultatus sprinta distanc@s, kuras var noskriet 30—60 sekundgs,
ka arT nedaudz garaku distancu skr&jienos, kas veicami 1-2 miniités (3, 13). Ta
ka H' jonu uzkrasanas ir muskulu noguruma c€lonis, tad bufersistému kapacitates
paliclinasanas var bt nozimigs faktors atléta darbsp&ju paaugstinaSana augstas
intensitates slodzgs.

Sporta trenini uzlabo muskulu bufersistému kapacitati un H" jonu koncentracijas
regulaciju (3, 12, 23). Tomér ne visi petfjumi par treninu ietekmi uz bufersistemu
kapacitati apstiprina piendmumu par tas palielinaSanos (10, 16). Sadu rezultatu
iemesls var bit atSkirigas sakotngjas atlétu darbspéjas un atskirigas treninu metodes.
Tie pétijumu autori, kas atzZimé muskulu bufersisttmu kapacitates uzlabosanos
trenigu rezultata, norada ari, ka uzlabojas skr&jienu rezultati sprinta skr&jiena un
atkartotos sprinta skr&jienos, ka arT islaiciga vispargja izturiba (slodzgs, kas ilgst
lidz 10 minGtém) (3, 6, 25). Adaptaciju intensivam fiziskam slodzém nosaka daudzi
mehanismi, tapec ir griti izvertet tie§i muskulu bufersistému nozimi atlétu darbspgju
noteiksana (20). Lielaka skeleta muskulu bufersistému kapacitate uzlabo darbspgjas
intensivas slodzes, laujot anaerobas glikolizes reakcijai ilgaku laiku norisinaties
submaksimala intensitaté, jo to darbibas rezultata palielinas laktata koncentracija
muskulos (un vélak asinis), bet nenotieck H* jonu uzkrasanas muskulos un asinis.
Ieprieck$ mingtie autori, kas savos pétfjumos ir pieradijusi muskulu bufersistému
kapacitates palielinasanos lielas intensitates intervalu slodzu ietekmg, ir konstatgjusi
arT laktata koncentracijas palielinasanos asinis, kas nav saistita ar asins pH izmainam
pirms un péc trenina (3). Tas ir svarigi atlétiem, kuriem rezultatu sasniegSanai ir
nepiecieSamas augstas anaerobas darbspgjas. Atlétiem, kas skrien 800 m distanci, ar1
ir konstatéta lielaka muskulu bufersistému kapacitate un asints lielaka koncentracija
uzkrajas laktats salidzindgjuma ar maratonskréjgjiem un netrenétiem cilvékiem
(15). Komandu sporta veidu parstavjiem péc spéles ir konstatetas mazakas H" jonu
koncentracijas izmainas asins plazma neka laktata koncentracijas izmainas, un tas
liecina par labam sp&jam veikt atkartotus sprinta skr&jienus (4).

Ta ka sporta sp€lés rezultatu sasniegSanai ir nepiecieSamas dazadas fiziskas
Tpasibas, atléti treninos veic gan izturibas, gan sprinta skrjienus, cerot, ka abu
veidu trenini palielinas muskulu bufersisttmu kapacitati. Tomer Bagsbo et al.
nav konstatGjusi ticamas atskiribas muskulu bufersistému kapacitaté, ja analizé
profesionalu futbolistu un vidgjo distancu skrgj&ju slodzi (2). Zinatniskaja literattra
ir pretrunigi dati par skeleta muskulu bufersistému kapacitati un treninu slodzeém,
un tas padara neskaidru jautajumu, vai mainigas intensitates slodzes sporta sp&lu
laika palielina muskulu bufersisttému kapacitati vairak neka izturibas sporta veidu
parstavjiem un cilvékiem ar vidgju fizisko aktivitati. Edge et al. petijuma mérkis bija
salidzinat jaunu sievie$u dzimuma atlétu, kas trengjas dazados sporta veidos, muskulu
bufersistému kapacitati un vinu sp&jas veikt atkartotus sprinta skr&jienus (7). Autori
ir noteikusi, ka sporta spélu parstavém (basketbolistem, futbolistém, hokejistém un
netbola spelétajam) muskulu bufersistému kapacitate ir lielaka un rezultati atkartotos
sprinta skrjienos ir labaki neka izturibas sportistém (ritenbraucgjam, airctajam,
triatlonistém) un netrengtam jaunietem.
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Miisu pétijuma mérkis bija salidzinat handbolistu (sporta sp€lu parstavju)
un Sosejas ritenbraucgju (izturibas sportistu) aerobas sp&jas un spejas saglabat
darbspgjas, palielinoties laktata koncentracijai asinis.

Metodika

Petijuma brivpratigi piedalijas divas dazadu sporta veidu parstavju grupas.

1. Atléti, kas trengjas sporta spélés, 11 LSPA virieSu komandas (virsligas)
handbola spéletaji vecuma no 19 Iidz 22 gadiem, kas trengjas handbola
piecas reizes nedéla un regulari nedélas nogal@s piedalas spelés. Handbolistu
treninu pieredze bija no septiniem Iidz divpadsmit gadiem. Aerobas spgjas
tika noteiktas Latvijas Olimpiskas vienibas fizisko darbsp&ju noteikSanas
laboratorija, noslédzoties sacensibu sezonas pirmajai kartai (17).

2. Izturibas sporta veida, Sosejas ritepbraukSanas parstavji, 14 Latvijas
Olimpiskas vienibas un tas tuvako rezervju ritenbraucgji vecuma no 18
lidz 21 gadam. Vinu treninu stazs bija no septiniem Iidz desmit gadiem.
Aecrobas spéjas tika noteiktas Latvijas Olimpiskas vienibas fizisko darbsp&ju
noteikSanas laboratorija treninu sagatavoSanas perioda sakuma vai vidd,
13 ritenbraucgjiem parbaudes tika veiktas divus gadus péc kartas (18).

Handbolistu aerobo sp&ju noteikSanai parbaudes dalibnieki laboratorija veica
testus uz slidcelina. Testa izmantojam kapnveidigi pieaugosu slodzi, kas tika
paliclinata ik p&c 2 minttém par 0,15 m/s. Atléti veica testu lidz spéku izsikumam.
Izelpota gaisa sastavs, plausu ventilacija un elektrokardiogramma tika registréti ar
Oxygen Mobile Via Sys kardiopulmonalas diagnostikas iekartu (Via Sys Healthcare
GMBH, Vacija) aparatiiru. Testa vidgjais ilgums bija 28 + 2 minttes. Aprékinajam
katra handbolista skr&jiena veikta darba jaudu (P):

P=m-D/t=m"v (kg m/s);

kur m — atléta kermena masa, D — noskrietas distances garums, t — skr&jiena
laiks; v — skrieSanas atrums. Tad izteicam handbolistu darba jaudu vatos (W):

P (W)=P (kg m/s) - 9,81.

Katrs ritenbraucgjs veica pakapeniski pieaugoSu slodzi uz mehaniska
veloergometra (Monark, Zviedrija) lidz speku izsikumam. Slodzes intensitate
sakotngji bija 27 W, tad ta tika palielinata ik pa divam mintitém par 12 W. Slodzes
laika ar kardiopulmonalas diagnostikas iekartu Oxygen Mobile Via Sys (Via Sys
Healthcare GMBH, Vacija) tika registréta elektrokardiogramma un gazu mainas
raditaji. Testa vidgjais ilgums bija 28 + 2 miniites.

Abam atlétu grupam ik péc divam minitém ar ekspresdiagnostikas metodi,
izmantojot specialus laktata analizatorus Biosen 5030 (EKF — diagnostic, Vacija),
tika noteikta pienskabes koncentracija asins plazma.

Handbolistiem un ritenbraucgjiem aprékinajam vidgjos aerobo sp&ju, veicama
darba intensitates, maksimalas laktata koncentracijas (kapilarajas asinis) raditajus
un to standartnovirzes. Handbolistu un ritenbraucgju grupu vidgjo raditaju atskiribu
ticamibu noteicam, izmantojot Stjiidenta krit€riju nesaistitam kopam. Atskiribu
uzskatTjam par ticamu, ja p < 0,05.
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Rezultati

Handbolistu (17) un ritenpbraucgju (18) antropometriskie raditaji ir atteloti

1. tabula.

1. tabula. Handbolistu un ritenbraucéju vidéjie antropometriskie raditaji

Mean anthropometric characteristics of handball players and road cyclists

Kermena masas

Sporta veids Vecums Augums Kermena masa indekss
(gadi, vid. = SD) | (cm, vid. £ SD) | (kg, vid. = SD) (ke/m?, vid. + SD)
Handbols 20+ 1 186,7 + 8,1 84,7 £ 11,1 242+ 1,7
Ritepbrauksana 193+1,1 183,6 + 5,4 73,4 +38 21,7+ 1,1
Atskir. ticamiba p > 0,05 p>0,05 » <0,007 p <0,001

Abu atletu grupu vidgjie vecuma un auguma raditaji statistiski ticami neatskiras
(p > 0,05). Vidgja kermena masa un vid&jais kermena masas indekss handbolistiem
ir ticami lielaki neka ritenbraucgjiem (p < 0,05). To var izskaidrot ar lielaku skeleta
muskuJu masu un tauku daudzumu handbolistu kermen salidzinajuma ar Sosejas
ritenbraucgjiem.

Handbolistu (17) un ritenbraucgju (18) aerobas spgjas ir salidzinatas 2. tabula.

2. tabula. Handbolistu un ritenbraucé¢ju videjie aerobo sp&ju raditaji

Mean characteristics of aerobic capacity in handball players and cyclists

. Slod?e_s Anaeroba sliekSna slodze Maksimala aeroba slodze

intensitate
Radiajs| VO, Rel. VO, Pulss Vo, .. [Rel.vo, . [ Pulss

Spor- (Vmin., vid. | (ml/kg'min., | (sit./min., (V/min., (ml/kg'min., | (sit./min.,
ta veids £SD) | vid. +SD) | vid. £ SD) | vid. £ SD) | vid. £ SD) | vid. + SD)

Hal?iti"" 346+0,51 | 41,1£49 | 169+7 |3,96+0,54 | 46444 | 1876
R“ecri_:?ira“' 385+030 | 52,637 | 167+7 |462+040| 632+48 | 188+9
Atskiribas

o | p<003 | p<0001 | p>005 | p<0002 | p<0001 | p>00s

Absoliita un relativa skabekla paterina vidgjie lielumi ritepbraucgjiem ir
statistiski ticami augstaki neka handbolistiem gan anaeroba sliek$pa intensitates
slodzg, gan skabekla maksimala patérina slodzeé (maksimala aeroba slodzg), p < 0,03.
Sie rezultati apstiprina, ka ritenbraucgjiem ka izturibas sporta veida parstavjiem ir
ticami labakas aerobas sp&jas salidzinajuma ar sporta sp&lu parstavju — handbolistu —
vidgjiem raditajiem. Videja pulsa frekvence anaerobas mainas sliek$na slodzg, ka art
maksimalas intensitates aeroba slodzé handbolistiem un ritenbraucgjiem statistiski
ticami neatskiras, p > 0,05.

Abu sporta veidu parstavji veica maksimalas intensitates slodzi (handbolisti —
skrienot pa slidcelinu, bet ritenbraucgji — braucot ar veloergometru lidz spéku
izstkumam. Slodzes testa beigas visiem atlétiem tika noteikta laktata koncentracija
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kapilarajas asinis. Sakariba starp maksimalas slodzes jaudu un laktata koncentraciju
asinis ir paradita attéla. Vairumam handbolistu laktata koncentracija asinis ir lielaka
neka ritenbraucgjiem.
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Maksimala veicama darba jauda ritenbraucéjiem (W),
handbolistiem (x10™ W)

Att. Sakariba starp maksimalo veicama darba jaudu un laktata koncentraciju
kapilarajas asinis testa beigas:
m — handbolistiem testa noteikta jauda, skrienot ar maksimalu atrumu pa slidcelinu,
o — ritenbraucgjiem noteikta maksimala darba jauda uz veloergometra
Fig. Relationship between maximal power production and lactate concentration in
periphery blood at the end of the load test:

m — maximal power of handball players is determined from running test on the treadmill,
o — maximal power of road cyclists is determined from load test on bicycle ergometer

Vidgja laktata koncentracija kapilarajas asinis handbolistiem (10,16 + 2,26 mmoli/l)
ir statistiski ticami liclaka neka ritenbraucgjiem (8,14 + 2,42 mmoli/l), p < 0,02.

Diskusija

P&tijuma rezultati liecina, ka jauniem virieSu dzimuma virsligas handbolistiem ir
augstaka intensivu slodzu tolerance neka augstas kvalifikacijas (Latvijas Olimpiskas
vienibas un tas tuvako rezervju) Sosejas ritenbraucgjiem. Handbolisti sp&j saglabat
darbspgjas, ja ir augstaka laktata koncentracija kapilarajas asinis salidzinajuma ar
ritepbraucgjiem. Tas liek domat, ka regulari augstas intensitates trenini un spéles
ar dazada ilguma loti intensivam slodz€m un mazak intensivam slodzém, ko veic
sporta sp&lu parstavji, var paaugstinat muskulu un (vai) asins bufersistému kapacitati.
Izturibas sportisti regulari veic liela apjoma, bet mazakas intensitates treninu slodzi,
kas ieverojami paaugstina vinu aerobas spg&jas, bet maz uzlabo muskulu un asins
bufersist€ému kapacitati. Misu iegiitos datus apstiprina Edge ef al. petijuma rezultati,
kur jaunam sporta sp€lu parstavém (basketbolistem, futbolistéem, hokejistem un
netbola spélétajam) muskulu bufersistému kapacitate ir lielaka un rezultati atkartotos
sprinta skr&jienos ir labaki neka izturibas sportistém (ritenbraucgjam, airétajam,
triatlonisteém) un netren&tam jaunietem (7).

Vidgja laktata koncentracija (mmoli/l) kapilarajas asinis handbolistiem (10,16 +
2,26) ir statistiski ticami lielaka neka ritepbraucgjiem (8,14 + 2,42), p < 0,02.
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Tas nozim& — ja ir liclaka laktata koncentracija asinis, fiziskas darbsp&jas saglaba
handbolisti, nevis ritenbraucgji.

Weston et al. uzskata, ka liela daudzuma H" jonu uzkrasanas fizisku slodzu laika
veicina muskulu bufersistému kapacitates palielinasanos (26). H* jonu uzkrasanos
ietekmé sporta treninu intensitate, atpiitas intervalu ilgums un treninu veids, kas
var izraistt atSkirigas izmainas bufersist€ému kapacitaté (22, 27, 28). Daudzi autori
ir konstatgjusi laktata koncentracijas palielinaSanos asinis bez nozimigam vides
pH izmainam sporta sp&lu parstavjiem (2, 5). Ellis et al. (8) veica pétijjumu ar
intravenozu natrija laktata skiduma ievadiSanu augstas klases ritenbraucgjiem pirms
20 km distances veikSanas. Laktata koncentracija asinis gan pirms, gan p&c distances
veikSanas eksperimentalai ritenbrauc€ju grupai bija augstaka neka kontrolgrupai.
Laktata koncentracijas palielinasanas asinis neietekm@ja ritenbraucgju distances
veikSanas laiku, darba jaudu un elpoSanas raditajus. Tas nozim&, ka handbolistu
muskulos un asinis pienskabe atri tiek neitraliz€ta un parversas par laktatu, kas
neiespaido vinu darbspgjas intensivas slodzgs.

Secinajumi

1. Handbolistiem ir statistiski ticami liclaka vidgja kermena masa (p < 0,001) un
kermena masas indekss (p < 0,007) neka ritenbraucgjiem. Tas izskaidrojams
ar lielaku skeleta muskulu masu un tauku daudzumu handbolistu kerment
salidzinajuma ar Sosejas ritenbraucgjiem.

2. Ritepbraucgjiem ka izturibas sporta veida parstavjiem ir ticami labakas
aerobas sp&jas (absollitais un relativais skabekla patrins anaeroba sliekSna
un skabekla maksimala patéripa intensitasu slodzes) salidzinajuma ar sporta
spélu parstavju — handbolistu — vid&jiem raditajiem, p < 0,03.

3. Ja ir lielaka laktata koncentracija asinis (10,16 + 2,26 mmoli/l), fiziskas
darbspgjas saglaba handbolisti, nevis ritenbraucéji (8,14 + 2,42 mmoli/l),
p < 0,02. Tas netiesi liecina, ka handbolistiem ir lielaka muskulu un (vai)
asins bufersistému kapacitate neka ritenbraucgjiem.

Pateiciba

Pateicamies sporta arstei Dignai Jukmanei un Latvijas Olimpiskas vienibas
fizisko darbsp€ju noteikSanas laboratorijas kolektivam par LSPA handbolistu un
Latvijas izlases un tas rezervju ritenbraucgju darbsp&ju noteiksanu.
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Summary

Sport training intensity, rest interval duration and training mode influences the H*
ions accumulation, which causes different changes in buffering systems capacity and high
intensity loads tolerance. The aim of our investigation was to compare aerobic capacity
and ability to maintain performance at high blood lactate concentration in handball
players (sport games players) and road cyclists (endurance athletes).

Two groups of high qualification male athletes participated in the investigation:
handball players and cyclists. They performed incremental load test to maximal
intensity: handball players - running test on a treadmill, but cyclists — the test on a
bicycle ergometer. The cardiopulmonary diagnostic equipment is used for ventilatory
characteristics measurement and registration of electrocardiography. The lactic acid
concentration in the capillary blood was tested by special lactate analyzers.

The aerobic capacity is significantly greater in cyclists than in handball players,
p < 0.03. Handball players maintain better performance at higher concentration
of lactate in the blood (10.16 + 2.26 mmol/l) in comparison with cyclists (8.14 +
2.42 mmol/l), p < 0.02. It indirectly proves that muscles and (or) blood buffering systems
capacity is greater in handball players than in the cyclists.

Keywords: aerobic capacity, high intensity load tolerance, lactate, load test, cyclists,
handball players.
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Endoskopisko retrogrado holangiopankreatografiju (ERHP) musdienas arvien plasak lieto
gan holedoholitiazes diagnostikai, gan terapijai. Endoskopisko metozu lietoSanas iesp&jas
pilnveidojas un tiek papildinatas ar jaunam tehnologijam, kas veicina terapijas efektivitates
palielinasanos. Vairuma terapeitisko ERHP izmanto papillotomiju selektivai kopgja zultsvada
kanulacijai, lai ar balonkatetru, ekstrakcijas grozinu vai kombinacija ar mehanisko litotripsiju
izvilktu akmenus. Gadu gaita ir ievérojami pieaudzis zultsakmenu sekmigas evakuacijas radi-
tajs lidz 85-99%, izmantojot papillotomiju un izvelkot akmenus ar balonkatetru vai ekstrakcijas
grozinu. Ja tika lietota grozina ekstrakcija, zultsakmenu evakuacijas raditajs Paula Stradina
Kliniskas universitates slimnicas Gastroenterologijas centrda bija nedaudz zemaks neka citos
ekspertu centros — 75,3%. Savukart, ja tika izmantots balonkatetrs, veiksmigas zultsakmens
ekstrakcijas raditaji ar 84,1% Iidzinas daudzu citu pasaules centru rezultatiem. Paula Stradina
Kliniskas universitates slimnicas Gastroenterologijas centra, izmantojot papillotomiju un
mehanisko litotripsiju, veiksmigas zultsakmenu ekstrakcijas raditaji 79,7% ir lidzvertigi
citu pasaules centru atspogulotajiem rezultatiem. leglitie dati tiek izmantoti, lai pamatotu
holedoholitiazes endoskopiskas terapijas nozimibu salidzinajuma ar citdm saslim$anam, kad
tiek lietota ERHP, un lai panaktu efektivaku diagnostiku un arstéSanu (ar nelielu komplikaciju
risku pacientam, ar mazaku Iidzeklu izlietojumu, precizaku, iepriek§ zinamu, atbilstosu
instrumentu izvéli), kas versta uz veselibas apriipes kvalitates cel$anu.

Atslegvardi: holedoholitiaze, endoskopiska retrograda holangiopankreatografija (ERHP),
endoskopiska papillotomija, endoskopiska zultsakmenu evakuacija, litotripsija.
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Ievads

Zultsakmenu slimiba ir misdienas izplatita saslim$ana gan Rietumvalstis, gan
arT ASV un Japana. Aptuveni 15% ASV iedzivotaju ir konstatéti zultsakmeni. ASV
katru gadu tiek veiktas apméram 0,7 miljoni holecistektomiju. 15% no izdarTtajam
holecistektomijam atrod arT zultsakmenus kopgja zultsvada (holedoholitiaze). P&c
kopgjas statistikas datiem, zultsvadu akmeni gandriz vienm@r ir saistiti ar zultspasla
akmeniem, un tos atrod aptuveni 10% pacientu. Ir zinams, ka arT p&c kirurgiskas
vai endoskopiskas holedoholitiazes terapijas 5-20% gadijumu no jauna attistas
zultsakmeni (2).

Klniskaja praksé gan holedoholitiazes diagnostiskos, gan terapeitiskos noliikos
arvien plasak lieto endoskopisko retrogrado holangiopankreatografiju (ERHP).
Vairuma terapeitisko ERHP izmanto papillotomiju ka tehniku selektivai kopgja
zultsvada kanulacijai, kas ir veiksmiga 80-95% gadijumu (5). Dzilo kanulaciju,
kad katetra uzgalis Sk&rso papilla duodeni major, veic, lai ievaditu kontrastvielu,
vizualiz€tu magistralos zultsvadus un izdaritu nepiecieSamas terapeitiskas
procediras (2). Dzila kopgja zultsvada kanulacija neizdodas (ap 5%), ja Zultsvada
atvere ir lokalizéta vairak distali, akmeni cie$i saspiez ampulla hepatopancreatica
un ir papillas tiska. Sados gadijumos veic pre-cut sfinkterotomiju, izmantojot adatas
nazi. Pre-cut sfinkterotomija ir indic€ta pacientiem ar apgritinatu kopgja Zultsvada
kanulaciju, lai piekltitu zultsvadiem. P&c sfinkterotomijas ir iesp&jams papildus veikt
visas nepiecie$amas terapeitiskas manipulacijas, pieméram, izvilkt akmenus, ievietot
stentu (endoprotézi). Duodéna papillas balondilatacija var tikt lietota ka alternativa
sfinkterotomijai un ir rekomendgjama pacientiem ar koagulopatijam, piem&ram,
aknu cirozi, kad ir paaugstinats asinoSanas risks, pacientiem ar izmainitu anatomiju,
piem&ram, p&c Bilroth II operacijam (19).

Viens no holedoholitiazes terapijas panémieniem ir hidrostatiska balonkatetra
ievietoSana zultsvada, sk&rsojot sphincter of Oddi. Fluoroskopijas kontrole
uzpilda balonkatetru Iidz maksimalam diametram (8—10 mm). Ekstrakcijas balons
kalpo akmenu vai to dalu nos@sta ekstrakcijai (1). P&c biliaras sfinkterotomijas
sekojosa zultsakmens ekstrakcija, izmantojot grozinu vai balonkatetru, ir standarta
endoskopiska pieeja holedoholitiazes arsté$anai (19). Lietojot sfinkterotomiju un
izvelkot akmenus ar balonkatetru vai grozinu, dazi endoskopiju eksperti ir sasniegusi
ievérojamu evakuacijas raditaju — 85-99% (2). Veicot diagnostisko ERHP, zultsvadu
akmenus var ari nepamanit. Tapéc ieteicams Zultsvadu reviziju ar grozinu vai
balonkatetru veikt pat tad, ja ir neizmainita holangiogramma, kad ir aizdomas par
zultsakmeniem Zultsvados (18). Zultsakmenus, kuru izmérs ir lidz 20 mm, izdodas
evakuét 90-95% gadijumu. Ja to diametrs ir lielaks par 25 mm, grozinu nevar atvert,
lai aptvertu akmeni, un tos evakuét nevar (1). Endoskopiska terapija zultsakmeniem
ir apgritinata, ja akmens ir liels, tad parasti lieto endoskopisko mehanisko litotripsiju
(akmenu skaldiSanu zultsvadu limena) (15). To lieto ari, lai samazinatu lielo vai
griti evakugjamo akmenu izmérus, atvieglotu to iznemsanu vai pasazu no zults vai
aizkunga dziedzera vadiem vai tos fragmentétu (8).

Lidz §im Latvija nav veikti salidzinosi p&tijumi par terapeitisko ERHP metozu
lietosanu holedoholitiazes arstésanai. P&tijuma méerkis bija Paula Stradina Kliniskas
universitates slimnicas Gastroenterologijas centra izvertét holedoholitiazes arsté$anas
terapeitiskas endoskopiskas metodes un analiz&t to efektivitati.
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Materials, metodes

P&tfjuma no kopgjiem 1364 pacientiem retrospektivi tika atlasiti 498 pacienti,
kam bija diagnoze holedoholitiaze, holelitiaze, holecistolitiaze un kam Paula Stradina
Kliniskas universitates slimnicas Gastroenterologijas centra no 2002. lidz 2009.
gadam tika veikta diagnostiska vai terapeitiska ERHP. P&tfjuma veikSanai tika
sanemta Latvijas Universitates Kardiologijas zinatniska institiita kliniski fiziologisko
pétijumu, zaJu un farmaceitisko produktu kltniskas izp&tes Etikas komitejas atlauja
(Nr. 2, 25.02.2009.). No visiem 1364 pacientiem 87 (6,37%) netika atrasta patologija.
No pétijuma analiz&tajiem 498 pacientiem holedoholitiaze bija biezaka patologija
480 pacientiem, holelitiaze — 13 pacientiem un holecistolitiaze — 5 pacientiem.

Dati tika konvertéti Microsoft Office Excel 2003, vajadzigie dati tika kodéti.
Darba rezultati tika matematiski un statistiski apstradati, lietojot datorprogrammu
SPSS for Windows, 17.0. Kategorizetie lielumi tika salidzinati ar Pirsona y? testu.
Pacientu grupu salidzinaSanai p&c kvantitativas normali sadalitas pazimes tika
izmantota parametriska viena faktora dispersijas analize (ANOVA). Nulles hipotezes
noraidi$anai tika pienemts biitiskuma Iimenis p = 0,05, nulles hipotéze tika noraidita,
ja p vertiba bija mazaka par 0,05. Simptomu un faktoru biezuma analizg, salidzinot
pacientu grupas, tika noteikta salidzinamo parametru konstatéSanas izredZu attieciba
(OR) un 95% ticamibas intervals (95% CI), izmantojot Kornfilda metodi. Gadijumos,
kad ticamibas intervala robezas bija parak lielas, tika aprékinatas precizas ticamibas
intervala robezas. Situacijas, kad analizeto gadijumu skaits bija mazaks par 5, preciza
varbitibas p vertiba pec y’testa tika noteikta ar divpus€jo Fisera metodi.

Rezultati

Darba tika analizeti 498 pacienti, tai skaita 337 (67,6%) sievietes un 161 (32,4%)
virie$i. 480 pacientiem, tai skaita 325 (67,7%) sievietem un 155 (32,3%) virieSiem,
bija diagnoze holedoholitiaze. 13 pacientiem, tai skaita 8 (61,5%) sievietém un
5 (38,5%) virieSiem, bija diagnoze holelitiaze. 5 pacientiem, tai skaita 4 (80%)
sievietém un 1 (20%) virietim, bija diagnoze holecistolitiaze.

1. attela redzams visu 1364 diagnostisko un terapeitisko ERHP sadalijums pa
procediiras izpildes gadiem. Tas parada tendenci, ka diagnostisko ERHP skaits
stabili samazinas, bet terapeitisko ERHP skaits no gada uz gadu palielinas. Redzams,
ka 2002. gada proporcija bija gandriz lidzvertiga, bet 2008. gada terapeitisko ERHP
parsvars ir 8,36 reizes lielaks.

Visbiezak veikta terapeitiska procediira bija papillotomija. No visiem 498 pa-
cientiem pre cut papillotomija un papillotomija ar papillotomu tika veiktas
480 (96,4%) slimniekiem. Papillotomija tika izdarTta 186 pacientiem, 38,7% no visam
procediram. Papillotomija kopa ar citam procediram tika veikta 294 pacientiem, tai
skaita 198 sievietem un 97 virieSiem.

No visiem 498 pacientiem papillotomija ar papillotomu tika veikta 463(96,5%)
pacientiem un pre cut papillotomija— 17 (3,5%) slimnickiem (sk. 2. att.) Ar
standarta papillotomu veikto papillotomiju ievérojamais skaitliskais Tpatsvars
gadu gaita saglabajas stabils. Izteikti mazs procediru skaits ir bijis 2002. gada —
37 papillotomijas.
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1. att. Diagnostisko un terapeitisko ERHP sadalijuma izmainas no 2002. gada lidz
2008. gadam

Fig. 1. Diagnostic and therapeutic ERCP change from year 2002 to year 2008
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2. att. Petijuma analizéto 480 pacientu, kuriem veikta papillotomija ar papillotomu un
pre cut papillotomija, sadalijjuma skaita izmainas no 2002. gada Iidz 2008. gadam
Fig. 2. In study analysed 480 patients whom done papillotomy with papillotom and
wPre cut” papillotomy quantity change from year 2002 to year 2008

Analizétajiem 480 pacientiem tika veiktas $adas procediiras: 186 (38,7%)
pacientiem — papillotomija, 74 (15,4%) — papillotomija ar grozina ekstrakciju, 64
(13,3%) — papillotomija ar balona ekstrakciju, 52 (10,8%) — papillotomija ar balona
ekstrakciju un grozina ekstrakeiju, 21 (4,4%) — papillotomija ar mehanisko litotripsiju,
balona ekstrakcija un grozina ekstrakcija, 75 (15,6%) — papillotomija ar mehanisko
litotripsiju, 9 (1,8%) — kanulacija. 2. un 3. attela redzams, ka gadu gaita papillotomiju
skaits sariik, bet palielinas kombingtu terapeitisku ERHP procediiru Ipatsvars.
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3. att. Pétijjuma analizéto pacientu, kuriem veiktas terapeitiskas ERHP procediiras,
sadalijuma izmainas no 2002. gada lidz 2008. gadam

Fig. 3. In study analysed patients whom done therapeutic ERCP quantity change from
year 2002 to year 2008

Lai statistiski salidzinatu ERHP procediiru veiksmigo rezultatu ar zultsakmens
stavokli péc terapeitiskas ERHP, tika atlasitas vairakas pacientu grupas ar $adam
pazimém:

1) pacienti ar diagnozi holedoholitiaze, holelitiaze un holecistolitiaze;

2) pacienti, kuriem tika veikta terapeitiska ERHP;
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3) pacienti, kuriem zultsakmens procediiras laika tika ekstrahéts;
4) pacienti, kuriem Zultsakmens procediras laika netika ekstrahéts;
5) pacienti, kuriem zultsakmens procediiras laika netika atrasts.

Minétajiem parametriem atbilda 471 pacients. No pétfjuma analiz€tajiem 498
pacientiem $aja grupa netika ieklauti tie, kuriem tika veikta diagnostiska ERHP un
kuriem procediiras apraksta nebija datu par zultsakmens stavokli péc procediiras.

Papillotomija ar papillotomu kopuma tika veikta 453 pacientiem visas
analiz€jamas vecuma grupas. No tiem 308 (67,9%) bija sievietes un 145 (32,1%)
virie$i. Papillotomija ar adatas nazi (pre cut) tika veikta 17 pacientiem visas
analiz€jamas vecuma grupas, kur 12 (70,5%) bija sievietes un 5 (29,5%) viriesi.
Papillotomija ar grozina ekstrakciju — 73 pacientiem visas analiz€jamas vecuma
grupas. No tiem 55 (75,3%) bija sievietes un 18 (24,7%) viriesi. Papillotomija ar
balona ekstrakciju kopuma tika veikta 63 pacientiem visas analiz€jamas vecuma
grupas, 40 (63,4%) bija sievietes un 23 (36,5%) viriesi. Papillotomija ar balona
ekstrakciju un grozina ekstrakciju — 50 pacientiem visds analiz€jamas vecuma
grupas, kur 32 (64%) bija sievietes un 18 (36%) viriesi.

Papillotomija ar mehanisko litotripsiju, balona ekstrakciju un grozina
ekstrakciju kopuma tika veikta 21 pacientiem visas analiz§jamas vecuma grupas.
No tiem 12 (57,1%) bija sievietes un 9 (42,9%) viriesi. Papillotomija ar mehanisko
litotripsiju tika veikta 74 pacientiem visas analiz&jamas vecuma grupas, 49 (66,2%)
sievietém un 25 (33,8%) viriediem. Zultsvadu kanulacija tika izdarita 6 pacientiem
visas analiz€jamas vecuma grupas. No tiem 4 (66,6%) bija sievietes un 2 (33,4%)
viriesi.

Kopuma zultsakmeni ekstrah&ja 283 pacientiem (pavisam bija 471 slimnieks)
(no 498 pacientiem $aja grupa netika ieklauti tie, kam tika veikta diagnostiska ERHP
un kam procediiras apraksta nebija datu par zultsakmens stavokli péc procediiras),
181 gadijuma akmens netika ekstrah&ts, 7 slimniekiem tas netika atrasts.

1. tabula. Zultsakmenu ekstrakcijas rezultati pec daZadu terapeitisku ERHP metozu
lietoSanas

Table 1. Results of biliary stone extraction after different therapeutic ERCP procedures

Procediira Zultsakmens tika Zultsakmens netika
ekstrahets ekstrahéts

Papillotomija 66 (p <0,001) 118 (p < 0,001)
Papillotomija ar adatas nazi (pre cut) 14 (p < 0,056) 3(p<0,056)
Papillotomija ar grozina ekstrakciju 55 (p < 0,004) 18 (p < 0,004)
Papillotomija ar balona ekstrakciju 53 (p <0,001) 10 (p <0,001)
Papillotomija ar grozina un balona ekstrakciju 28 (p <0,533) 22 (p <0,533)
Papillotomija ar mehanisko litotripsiju, balona

ekstrakciju un grozina ekstrakciju 18 (p <0,014) 3 (»<0,014)
Papillotomija ar mehanisko litotripsiju 59 (p <0,001) 15 (p <0,001)
Kanulacija 4 (p <0,740) 2 (p < 0,740)
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Papillotomiju analiz&jamaja grupa veica 184 pacientiem. Zultsakmens tika
ckstrahéts 66 (35,9%) gadijumos, bet 118 slimnieckiem (64,1%) akmens palika vada
vai netika atrasts.

Papillotomija ar adatas nazi (pre cut) tika veikta 17 analiz€amas grupas
pacientiem. Zultsakmens tika ekstrah&ts 14 (82,3%) gadijumos, bet 3 gadijumos
(17,7%) akmens palika vada vai netika atrasts. Papillotomija ar adatas nazi (pre cut)
tika veikta deviniem pacientiem, papillotomiju apvienojot ar papillotomu, diviem
pacientiem to apvienojot ar grozina ekstrakciju, trijiem pacientiem to apvienojot ar
balona ekstrakciju, diviem pacientiem apvienojot ar grozina ekstrakciju un balona
ekstrakciju un vienam pacientam to apvienojot ar grozina ckstrakciju, balona
ekstrakciju un mehanisko litotripsiju.

Papillotomija ar grozina ekstrakciju tika veikta 73 analiz§jamas grupas
pacientiem. Zultsakmens tika ekstrah&ts 55 (75,3%) gadijumos, bet 18 (24,7%)
slimniekiem akmens palika vada vai netika atrasts.

Papillotomija ar balona ekstrakciju tika veikta 63 analiz€jamas grupas pacientiem.
Zultsakmens tika ekstrahéts 53 (84,1%) gadijumos, bet 10 (15,9%) slimniekiem
akmens palika vada vai netika atrasts.

Papillotomija ar grozina ekstrakciju un balona ekstrakciju tika veikta 50
analiz€jamas grupas pacientiem. Zultsakmens tika ekstrahéts 28 (56%) gadijumos,
bet 22 (44%) slimniekiem akmens palika vada vai netika atrasts.

Papillotomija ar mehanisko litotripsiju, balona ekstrakciju un grozina ekstrakciju
tika veikta 21 analiz€jamas grupas pacientam. Zultsakmens tika ekstrahéts 18 (85,7%)
gadijumos, bet 3 (14,3%) slimniekiem akmens palika vada vai netika atrasts.

Papillotomiju ar mehanisko litotripsiju tika veikta 74 analizjamas grupas
pacientiem. Zultsakmens tika ekstrah&ts 59 (79,7%) gadijumos, bet 15 (20,3%)
slimniekiem akmens palika vada vai netika atrasts.

Kanulacija tika veikta 6 analiz&jamas grupas pacientiem. Zultsakmens tika
ckstrahéts 4 (66,6%) gadijumos, bet 2 (33,4%) slimnickiem akmens palika vada vai
netika atrasts.

Diskusija

No iegiitajiem datiem var secinat, ka atskaites perioda verojama tendence
diagnostisko ERHP skaitam stabili samazinaties, bet terapeitisko ERHP skaitam gadu
no gada palielinaties. Redzams, ka 2002. gada diagnostisko un terapeitisko ERHP
skaits bija Ilidzvertigs, bet 2008. gada terapeitisko ERHP parsvars bija 8,36 reizes
lielaks (25 diagnostiskas ERHP un 209 terapeitiskas ERHP). Diagnostisko ERHP
skaita samazinaSanas ir progresiva pazime, jo ERHP musdienas pakapeniski
klast par terapeitisku procediiru. Péc pétijjuma iegltajiem datiem redzams, ka
holedoholitiazes terapijas taktika atbilst pasaulé atzitam tendencém, kur pamata
lieto ERHP terapeitiskas metodes. Pacientu skaits, kam tiek veikta ERHP un kam
nav holedoholitiazes atrades, gadu gaita samazinas. Sie dati liecina par efektivu
pirmsprocediiras izmekl&sanas taktiku un pamato tendenci, ka invazivas izmeklg$anas
metodes ikdiena tiek izmantotas arvien retak. Lidziga attistiba Sobrid ir ari citos
gastroenterologijas centros pasaulg, jo terapeitiska ERHP ir sarezgita procediira ar
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nopietnu komplikaciju pacientam un izmaksu slogu veselibas sist€émai, tadel tas
izmantoSanai jabiit racionalai.

Visbiezak veikta terapeitiska ERHP manipulacija bija papillotomija. Pre cut
papillotomija un papillotomija ar papillotomu kopuma tika veikta 480 (96,4%)
no visiem 498 petijuma analiz€tajiem pacientiem; papillotomija bez citam
procediram — 186 pacientiem, 38,7% no visam procediiram; papillotomija kopa ar
citam procediiram — 294 pacientiem; papillotomija ar papillotomu — 463 (96,5%)
pacientiem; pre cut papillotomija — 17 (3,5%) no visiem 498 pétijuma analiz&tajiem
pacientiem. P&tjjuma dati pamato, ka, veicot papillotomiju bez citam procediiram,
ta nav pietickami efektiva Zultsakmens ekstrakcijai. Papillotomija galvenokart
tiek izmantota ka piekluves veids Zults celiem, nevis ka mérkprocediira (registréti
tikai 35,8% zultsakmens evakuacijas gadijumi). ArT pasaules zinatniskaja literatiira
papillotomiju apraksta I1dzigi — ka galveno piekluves veidu zultsvadiem (12, 13).
Zultsakmenu evakuacijas vislielako Tpatsvaru (99%), veicot sfinkterotomiju
pirmoreiz, un pilnigu zultsvadu konkrementu ekstrakciju apraksta Catherine J.
Larkin (5). Sie rezultati ir labaki par tiem, kas iegiiti Gastroenterologijas centra,
un vienlaikus pamato papillotomijas nozimi un iesp&jas veiksmigai terapeitiskai
intervencei holedoholitiazes gadijuma.

P&c zinatniskas literatiiras datiem, adatas naza (pre cut) papillotomija uzlabo
endoskopiskas procediiras ar sfinkterotomiju par aptuveni 10%, kas kopuma
ir véra nemams panakums. Veicot papillotomiju ar adatas nazi, komplikaciju
raditaji ir apmeram tadi pasi, ka veicot endoskopisko sfinkterotomiju. Adatas naza
papillotomija var palielinat endoskopiskas sfinkterotomijas panakumus no 87%
(sfinkterotomija) lidz 97% (sfinkterotomija un adatas naza papillotomija) (9).
Adatas naza papillotomija ir droSa un efektiva, toméer tas izmantosana jaizvélas tiem
pacientiem, kam ta ir indic€ta. Var€tu rosinat ari Latvijas gastroenterologijas centros
biezak izmantot adatas naza papillotomiju, tadgjadi palielinot terapeitiskas ERHP
procediiras efektivitati pacientiem ar holedoholitiazi.

No visiem 498 pétijuma analiz&tajiem pacientiem 481 slimniekam tika veiktas
$adas proceduras: papillotomija ar grozina ekstrakciju — 74 (15,4%) slimnickiem,
papillotomija ar balona ekstrakciju — 64 (13,3%), papillotomija ar balona un grozina
ekstrakciju — 52 (10,8%), papillotomija ar mehanisko litotripsiju, balona un grozina
ekstrakciju — 21 (4,4%), papillotomija ar mehanisko litotripsiju — 75 (15,6%),
kanulacija — 9 (1,8%) pacientiem. Salidzinot ar multicentru p&tfjumu (8204 pacienti
tika arstéti trijos endoskopiju centros Cilg, Vacija un Indija), 86-91% no visiem
kopgja zultsvada akmeniem tika ekstrah&ti p&c endoskopiskas papillotomijas,
izmantojot Dormia grozinu (4, 16), un divu gadu laika 791 pacientiem tika veikta
sfinkterotomija un ar Dormia grozinu ekstrah&ti Zultsakmeni. Ta bija veiksmiga
683 pacientiem (86%). Gastroenterologijas centra Zultsakmenu ekstrakcijas raditajs
ir 75,3%, un tas ir nedaudz zemaks neka citos apskatitajos centros, jo pétijuma
tika ieklauti dati par ilgaku laika posmu un veikto terapeitisko procediiru skaits
atskaites perioda sakuma bija neliels. Lidzigi Davidson BR (7) apraksta, ka pirmas
ERHP sesijas, izmantojot tikai ekstrakcijas balonu vai Dormia grozinu, ir aptuveni
70-75%, un tas ir sliktaks raditajs neka misu pétljuma. Kopuma var secinat,
ka Paula Stradina Kliiskas universitates slimnicas Gastroenterologijas centra
papillotomiju ar balonkatetru ekstrakciju raditaji zultsakmenu terapijai lidzinas
daudzu citu pasaules centru raditajiem.
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Péc zinatniskas literatliras datiem, zultsakmenu evakuacija ar balonkatetru
un grozinu tiek apskatita kopa. Nav konkrétu p&tijumu tikai par papillotomiju ar
balona ekstrakciju. Gastroenterologijas centra holedoholitiazes terapijas rezultats ar
papillotomiju un balona ekstrakciju ir 84,1%. DaZi endoskopiju centri ir sasniegusi
zultsvadu akmenu evakuacijas koeficientu, kas visiem zultsvadu akmeniem ir
lielaks par 99% (2). Kompetentiem ERHP endoskopistiem veiksmigs zultsakmenu
evakuacijas rezultats ir vairak neka 85% gadijumu, kad tiek izmantota sfinkterotomija
un akmenu izvilkSana ar balonkatetru vai grozinu. Paula Stradina Kliniskas
universitates slimnicas Gastroenterologijas centra sasniegumi norada uz labiem
centra kvalitates raditajiem un atbilstibu labas prakses standartiem, pieméram, Todd
H. Baron (2) veiktajam pétijumam.

P&c =zinatniskajiem publicjumiem ir zinams, ka pec sfinkterotomijas,
ekstrahgjot zultsakmenus un izmantojot ekstrakcijas balonus un Dormia grozinus,
veiksmigs procediiras rezultats var tikt sasniegts 73% pacientu pirmaja endoskopijas
méginajuma (10). Galvenais faktors, kas kavé akmens ekstrakciju, ir ta lielais izmérs
(diametrs lielaks par 15 mm) un garais, tievais konusveida kopgjais zultsvads (14).
Zinatniskaja literatira aprakstits, ka neveiksmigas ekstrakcijas biezak sastopamas
sievietém. Tas ir apstiprinats ar1 Paula Stradina Kliniskas universitates slimnicas
Gastroenterologijas centra atrade. Saja pétijuma nav analizéti dati par neveiksmigam
zultsakmenu ekstrakcijam, tacu péc aptuveniem aprékiniem tie varétu but tadi pasi
ka citu autoru darbos publicétie.

Aizkunga dziedzera un kopgja Zultsvada akmenu veiksmigai ekstrakcijai
ERHP laika svariga nozime ir mehaniskai litotripsijai (17). Veicot endoskopisko
sfinkterotomiju, ekstrakcijas ar balonu vai Dormia grozinu, péc endoskopiskas
mehaniskas litotripsijas ar dazam ERHP sesijam pilniga akmens ekstrakcija bija
iespgjama 90-95% pacientu, un tas ir loti labs raditajs (2, 3). Misu centra datu
rezultats ir nedaudz mazaks — 85,7%.

Ar mehanisko litotripsiju var pilnigi iztirit zultsvadus aptuveni 80-90% gadijumu
(6). Gutiérrez Bermudez secinajis, ka mehaniska litotripsija ir veiksmiga aptuveni
70% pacientu ar griti ekstrah&jamiem zultsvadu akmeniem (11). Vienigais faktors,
kas prognozé procediiras neveiksmi, ir mehaniskas litotripsijas tips. Mehaniska
litotripsija ir veiksmiga vairak neka 80% gadijumu, kad standarta balona vai
grozina ckstrakcija nevar tikt veikta (19). Problémas rodas, ja akmens ir iestrédzis
zultsvada (19). Iestrégusi zultsakmeni, akmens lielums (lielaks vai vienads ar 30
mm) vai akmens liecluma un zults celu diametrs (liclaks par 1,0) ir neveiksmigas
endoskopiskas mehaniskas litotripsijas raditaji (15). Dazi centri, lietojot papillotomiju
un mehanisko litotripsiju, sasniegusi loti labus zultsakmenu ekstrakcijas rezultatus
(70-90%). Paula Stradina Kliniskas universitates slimnicas Gastroenterologijas centra
sasniegtais rezultats (79,7%) ir labaks par citu valstu centru uzraditajiem skaitliem.
So kombingto metodi galvenokart izmanto sarezgitos gadijumos, kad citas metodes
nav devusas gaidito rezultatu. Var secinat, ka papillotomiju veikSana ar mehanisko
litotripsiju musu centra ir Joti laba limeni. leteicams Gastroenterologijas centra vél
biezak izmantot mehanisko litotripsiju un tadgjadi vel vairak uzlabot veiksmigas
zultsakmens ekstrakcijas rezultatu.
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Secinajumi

1. Holedoholitiazes arst€Sanai Paula Stradina Kliniskas universitates slimnicas
Gastroenterologijas centra lietoto diagnostisko ERHP skaitam laika posma
no 2002. Iidz 2009. gadam ir tendence samazinaties, bet terapeitisko ERHP
skaitam ar katru gadu palielinaties.

2. Visbiezak veikta ERHP terapeitiska procediira (96,4%) bija papillotomija
(pre cut papillotomija un papillotomija ar papillotomu), kas galvenokart tiek
izmantota, lai nodrosSinatu pieeju zultsvadam. Katru gadu vérojama tendence
palielinaties to papillotomiju skaitam, kas veiktas kopa ar mehanisko
litotripsiju. Ar gadiem procediiru skaits strauji nemainas, bet nak klat jaunas,
kas aizstdaj vecas, un tadgjadi palielinas terapijas efektivitate.

3. Zultsakmenu ekstrakcijas raditajs papillotomijai ar grozina ekstrakciju ir
75,3% (p < 0,004; OR = 2,278; RR = 1,315), un tas ir nedaudz zemaks neka
citos ekspertu centros, savukart papillotomijai ar balona ekstrakciju tas ir
84,1% (p < 0,001; OR =4,102; RR = 1,315) un lidzinas daudzu citu pasaules
centru rezultatiem. Papillotomijai ar mehanisko litotripsiju $is raditajs ir
79,7% (p < 0,001; OR = 3,038; RR = 1,315) un atbilst citu pasaules centru
raditajiem.

Petfjuma ir statistiski izanalizets, kadas endoskopiskas procediiras holedoholi-
tiazes terapija gadu gaita ir bijusas visefektivakas. Darba iegiitie rezultati sniedz
jaunu, Latvija lidz S$im nepublicétu informaciju par holedoholitiazes arstéSanas
iespgjam, lietojot terapeitiskas ERHP metodes. Sie rezultati varétu tikt izmantoti
nakotng, lai planotu efektivaku arst€Sanu ar mazakiem Iidzekliem, tas nozimé
precizaku, iepriek§ zinamu, atbilstoSu instrumentu izveli. legiitie rezultati var tikt
izmantoti, lai paraditu endoskopiskas terapijas kvantitativo nozimi holedoholitiazes
arstéSana salidzingjuma ar citam saslim$anam, kuru terapija tiek lietota ERHP.
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Summary

Biliary stone disease with stone location in the common bile duct (choledocholithiasis)

is nowadays widely treated with endoscopic retrograde cholangiopancreatography
(ERCP). Majority of ERCP’s are performed with sphincterotomy, the technique used for
selective common bile duct canulation in combination with stone extraction techniques
as baloon or basket extraction or mechanical litotripsy. The development of endoscopy
techniques increases the success rate of stone evacuation from the bile ducts (85-99%
for all stones using baloon or basket extraction techniques). In the study center bile duct
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cleaning rate using basket extraction was 75.3%, with baloon extraction 84,1%, which
exceeds the results from other similar studies. Our data showed that papillotomy and
biliary stones extraction with basket was 55 (75.3%, p=0.004;, OR=2.278), papillotomy
and stone extraction with balloon catheter 53 (84.1%, p<0.001; OR=4.102), papillotomy
and stone extraction with basket and balloon catheter 28 (56%, p=0.533; OR=0.829),
papillotomy with basket and balloon extraction following mechanical lithotripsy
18 (85.7%; p=0.014; OR=4.189), papillotomy with mechanical lithotripsy 59 (79.7%;
p<0.001; OR=3.038;). Our results demonstrate the quantitative and qualitative role
of endoscopic therapy for choledocholithiasis to which ERHP was applied. The results
could be used in order to achieve more effective treatment with less money to spend,
more precise, previously known, efficient selection of instruments.

Keywords: choledocholithiasis, endoscopic retrograde holangiopancreatography
(ERCP), endoscopic papillotomy, endoscopic biliary stones evacuation, lithotripsy.
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In recent years it has been demonstrated that skin precursor cells (SKPs) differentiate into cell
types with features characteristic of different germ layers, both in vitro and in vivo. Several
studies have proved that cells of neuronal morphology could be generated from adult human
skin cells. Thus SKPs could be future candidates for cell replacement therapies in trauma or
degenerative nerve diseases.

In this study we investigated neurodifferentiation potential of human adult skin stem cells
from five donor samples. Skin stem cells were differentiated in serum-free conditions in
the presence of growth factors EGF and FGF-2 on a fibronectin coated surface. Our results
demonstrate that skin stem cells from all donor samples could be differentiated into neuronal
lineage cells, expressing markers nestin, tubulin BIII, GFAP and O4. However, the functional
role of skin-derived neuronal precursors remains to be determined further.

Keywords: skin precursor cells, neurodifferentiation, nestin, tubulin BIII, GFAP, O4.

Introduction

Mammalian dermis as a niche for skin-derived multipotent precursor cell
population (SKPs) able to differentiate into neural and mesodermal lineage cells was
first described by Toma et al. in 2001. Several studies have confirmed that there are
at least three different types of stem cells in the skin: hair follicle, bulge, and dermal
precursor cells (Blanpain and Fuchs, 2006; Ohyama et al., 2006; Watt et al., 2006).

Differentiation potential of stem cells is determined by their ability to form certain
cell or tissue types. Multipotent stem cells are capable of differentiating into other
cell types but are lineage-restricted. In recent years, however, it has been extensively
indicated that, under certain conditions, SKPs differentiate into cells with attributes
characteristic to mature cells of different germ layers, both in vitro and in vivo. It has
been shown that dermal and hair follicle precursor cells are able to differentiate into
neuronal, smooth muscle, melanocyte, chondrocyte, adipocyte, osteoblasts and Schwan
cells in vitro (Fernandes et al., 2004; Lavoie et al., 2009). Later another study proved
that cells of neuronal morphology expressing markers of neuronal differentiation could
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be elaborated from adult human skin cells (Joannides et al. 2004). Based on these
findings, Fernandes et al. compared properties of SKPs with neural crest (NC) stem
cells — an embryonic precursor population with a similar differentiation potential, and
hypothesized that SKPs are NC-related multipotent precursors that were possibly laid
down in human skin during embryogenesis and persisted to adulthood (Fernandes
et al., 2004; Fernandes et al., 2008). Thus SKPs are strong future candidates for cell
replacement therapies in trauma or degenerative nerve diseases.

If combined with their relative accessibility, skin MSCs may possess potential
for vast clinical applications in regenerative medicine and transplantation. Such
neurodegenerative conditions as Parkinson’s disease and multiple system atrophy,
resulting in loss of function due to degeneration of certain cell types, are among the
possible future applications for adult stem cells. It has been shown that human skin-
derived stem cells transplanted into immunodeficient mice migrate from ventricle into
the recipient brain and differentiate into neurons and glia with integration preferentially
occurring in cortex and striatum regions (Belicchi et al., 2004). Modest functional
improvements have been reported after SKP’s, modified to express thyrosine
hydroxylase, were transplanted into rat Parkinson’s disease model. SKP-derived
Schwann cells have demonstrated efficacy in spinal cord injury models remyelinating
endogenous axons and were able to remyelinate both peripheral and central nervous
system in models of leukodystrophies in mice. (Reviewed by Hunt et al., 2009) Induced
pluripotency exists as an alternative way to assess the problem. Recent study showed a
remarkable functional recovery after transplantation of induced pluripotency stem (iPS)
cell-derived midbrain dopamine neurons in Parkinsonian rats (Wernig et al., 2008).

Altogether, autologous skin-derived stem cells could potentially serve as a
valuable source for regenerative therapy in neurodegenerative disorders. Therefore
in this study we have investigated skin-derived stem cell in vitro neurodifferentiation
potential in five donor samples.

Materials and Methods

Primary cell culture

Human skin samples were obtained from post-surgery materials in accordance with
Latvian Central Ethics Committee authorized approval. Patients signed an informed
consent form. Human skin tissue samples were transported to laboratory in ice-cold
transport solution containing Ca*/Mg? ion free PBS, 2% antibiotic mix (penicillin/
streptomycin) and fungizone 2 pg/ml. The specimens were washed with cold PBS
buffer, cut into 4-6 mm? pieces and incubated in dispase 0.6 U/ml for 1-3 h at 37 °C.

SKPs cultures were obtained as described earlier (Riekstina et al., 2008). The
epidermis was manually removed from tissue pieces after dispase incubation and dermis
was cut into 1 mm? pieces following enzymatic digestion with Liberase Blendzyme
1 (0.62 Wunsch U/ml) for 3040 min at 37 °C. Afterwards, tissue pieces were dissociated
by pipetting into 5 ml pipette, passed through a 70-pm cell strainer (BD Falcon, USA),
and centrifuged at 1500 rpm for 5 min. The pellet was suspended in cell growth media
DMEM-F12 (3 : 1) containing penicillin and streptomycin 100 uw/ml and 100 pg/ml
respectively, supplemented with variable concentrations of FBS, FGF-2, EGF and B27.
Cell suspensions were transferred into 25-cm? tissue culture flasks (T-25) or 24-well
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plates (Sardsted Inc.) and grown until 80% confluence. Five primary stem cell culture
samples, from female donors (age from 29 to 65 years, passage number one) were
selected for in-depth characterization from the total of forty cultures established.

Morphology analysis

Cell morphology was analysed on subconfluent cell monolayers at 100x
magnification on phase-contrast microscope (Leica). Photos were taken by Kodak
camera. Cells were counted in hematocytometer and cell viability was assessed by
Trypan blue staining.

Neurodifferentiation of skin-derived stem cells

Neurodiferentiation was initiated according to the protocol supplied by R&D
Systems together with Human Neural Stem Cell (NSC) Functional Identification
Kit (catalog number SCO11). In brief, cells were trypsinized at subconfluency using
0.25% trypsin-EDTA (Invitrogen), seeded on 24-well plate (Sarstedt) at 40000 cells/
well and cultivated in 0,5 ml/well of Completed NSC Base Media with NSC
Maintenance Supplement containing FGF-2 and EGF at 37° C and 5% CO, replaced
with fresh after 24 hours. Differentiation of skin-derived samples was performed
48 hours after the initial cell plating adding 10 pl of Neural Differentiation
Supplement to each well with Completed NSC Base Media. After seven days of
differentiation, with differentiation media being changed once every three days, cells
are ready for fixation and subsequent immunophenotyping.

Immunocytochemistry and immunofluorescence analysis

Prior to immunocytochemical staining procedure, samples were rinsed with
PBS. Afterwards, specimens were fixed in 4% paraformaldehyde (PFA) for 20 min
at room temperature. Cells were rinsed with PBS and incubated with blocking/
permeabilization buffer consisting of 5% bovine serum albumin (BSA), 0.3% Triton
X-100 in PBS for 45 min in room temperature. Endogenous peroxidase activity was
blocked with 3% H,O, peroxide for three minutes. Cells were subsequently incubated
with primary antibody against nestin (clone196908), Tubulin BIII (clone TuJ 1),
GFAP (Clone 273807), O4 (Clone 04) all in dilution 1 : 10 (all from Human Neural
Stem Cell Functional Identification Kit, R&D Systems). A negative control with no
primary antibodies was also included. Samples were incubated at +4 °C overnight.
After incubation, cells were rinsed three times in PBS. Horse-radish peroxidase
(HRP) conjugated secondary reagent and diaminobenzidine (DAB) substrate were
applied to the cells according to the manufacturer’s instructions (LSAB+ System-HRP,
DakoCytomation). Specimens were counterstained with Mayer’s haematoxylin (Lillie’s
modification, DakoCytomation), mounted (GelMount, DakoCytomation) and analyzed
under microscope (Leica DMI4000 B). For image analysis, five randomly selected
fields per tissue were photographed and recorded using Image-Pro® Express software.

For immunofluorescence analysis, cells were grown in a 4-well chamber slide
(Nunc) until 50% confluence was reached. Specimens were rinsed with PBS and
fixed with 4% PFA for 20 min at room temperature. After rinsing with PBS, cells
were blocked and permeabilized with 5% BSA, 0.1% Triton X-100 in PBS for
45 min. Samples were subsequently incubated with goat polyclonal antibody against
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human Oct4 in dilution 1 : 10 (R&D Systems), goat polyclonal antibody against
Nanog I dilution 1 : 10 (R&D Systems) and mouse monoclonal antibody against
human SSEA-4 in dilution 1 : 100 (Clone MC-813-70, R&D Systems) overnight at
+4°C. Additionally samples were incubated with mouse monoclonal antibody nestin
in dilution 1 : 10 (Clone 196908 R&D).

IgG3 antibodies in dilution 1 : 100 (R&D Systems) were used for isotype control.
A negative control with no primary antibodies was also included. Cells were rinsed
three times in PBS and incubated with secondary anti-mouse Ig antibody labeled with
FITC (diluted 1 : 200) and secondary anti-goat Ig antibody labeled with TRITC (diluted
1 : 50; Jackson ImmunoResearch) 1h in the dark. Specimens were rinsed with PBS three
times and counterstained with DAPI diluted in PBS. Then cells were rinsed, mounted
with Fluoromount (Dako) and analyzed under the microscope (Leica DMI4000 B).
For image analysis, five randomly selected fields per tissue were photographed and
recorded. Image overlay was performed using Image-Pro® Express software.

Results

Primary cell cultures

Forty primary skin-derived precursor cell (SKP) cultures were established from
both male and female donors (age 29 to 65 years) and five of them were randomly
selected for in-depth characterization (Table 1). Cells from human skin samples
exhibited different morphology in serum-free culture conditions (Fig 1). In majority
of the samples, cells attached to the tissue culture flask and formed fibroblast-like
spindle shaped morphology along with the spheroid bodies called neurospheres.
Some cultures showed fibroblast-like spindle shaped morphology only (Fig 1).

Fig. 1. Morphology of adult skin-derived stem cells isolated from different donors after
propagation in serum-free medium. A — 01D, B - 07D, C — 10D, D — 11D, E — 23 D.
Scale bar indicates 200 pm
1. att. No daZadiem donoriem iegiito cilvéka adas cilmes §anu morfologija péc
kultivéeSanas bezseruma vide. A— 01D, B — 07D, C — 10D, D — 11D, E — 23 D. Garuma
nogrieznis atbilst 200 um
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Neural marker expression analysis

Adult skin-derived stem cell cultures were immunocytochemically analyzed for
presence of neural markers nestin, GFAP, tubulin BIII and O4. Results reveal that
after maintenance in differentiation media most of dermis-derived stem cells express
major neural precursor marker an intermediate filament protein nestin (Fig. 1 B).
Expression of tubulin BIII, a specific marker for neurons, was the strongest observed
(Fig. 1 C). Presence of GFAP an astroglia specific protein in cytoskeleton showing
less intense immunocytochemical staining is also evident (Fig. 1 D), while O4, a
marker for neuroglial oligodendrocytes, The neural marker expression pattern among
donors is summarized in Table 1.

100 microns

Fig. 2. Expression of neural lineage markers in differentiated skin-derived stem cells
(a representative sample shown, » = 5). Immunocytochemistry images showing negative
control (A); nestin (B); tubulin BIII (C); GFAP (D); O4 (E). Scale bar indicates 100 pm
2. att Neiralai Siinu Ilinijai raksturigo markieru ekspresija diferenceétajas pieaugusa cilvéka

adas cilmes Siands (pardaditi reprezentativie paraugi, n = 5). Imiincitokimijas atteli, kas

pardada: negativo kontroli (A); nestin (B); tubulin BIII (C); GFAP (D); O4 (E).
Garuma nogrieznis atbilst 100 um
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Table 1. Characterization of skin sample donors
1. tabula. DaZadu donoru adas paraugu raksturoSanas apkopojums

Tubulin

Donor code Age Gender Nestin BIIT GFAP 04
01D 59 Female + + + +
07D 37 Female + + + +
10D 62 Female + + + +
11D 65 Female +/- + + +
23D 29 Female + + + +

Abbreviations: “+” indicates positive staining in immunocytochemical analysis.

Fig. 3. Immunofluorescence images showing expression of embryonic stem cell markers
Nanog, Oct4, SSEA4 and neural marker nestin in adult human skin stem cells
(a representative sample is shown, » = 5). Scale bar indicates 100 pm
3. att. Imianfluorescences attéli, kas parada embrionalo markieru Nanog, Oct4,
SSEA4 un neirala markiera nestin ekspresiju pieaugusa cilveka adas cilmes Sinds
(paraditi reprezentativie paraugi, n = 5). Garuma nogrieznis atbilst 100 um

Embryonic stem cell marker expression analysis

Adult skin-derived stem cell samples were evaluated for embryonic marker
Oct4 and Nanog expression using immunofluorescence analysis. Results show that
skin stem cells strongly express Nanog and Oct4 transcription factors known to be
involved in self-renewal and pluripotency maintaining of undifferentiated embryonic
stem cells. An obvious nucleoli staining for Oct4 can be observed (Fig 3), which is in
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line with other reports (Kotoula et al., 2008). Nanog expression was detected in cell
cytoplasm only and it could possibly indicate an expression of cytoplasm isoform.
The majority of cells also appeared to be positive for stage specific embryonic
antigen 4 (SSEA4) — a cell surface protein characteristic for human embryonic stem
cells. Expression of neural precursor marker nestin was additionally detected using
immunofluorescence.

Discussion

Although bone marrow is widely known as a “classical” source of adult stem
cells, up to now mesenchymal stem cells (MSCs) are isolated from the vast variety
of human tissues, including adipose tissue (Zuk et al., 2002), dermis (Toma et al.,
2001), hair follicle (Cotsarelis et al., 2006), dental pulp (Gronthos et al., 2002),
umbilical cord (Wang et al., 2004) and other tissues. Mesenchymal stem cells
(MSCs) are usually defined by their ability to form plastic adherent colonies and
differentiate into chondroblasts, osteoblasts and adipocytes i vifro. Another defining
feature of MSCs is an expression of CD105, CD90 and CD73, while lacking CD45,
CD34, CD14/CDl11b, CD790/CD19 and HLA-DR surface molecules (Dominici et
al, 2006). Human SKPs appear to match given criteria and express mesenchymal
stem cell-like properties with considerable differences, for example, being CD34
positive (Shih et al., 2005; Riekstina et al., 2008; Riekstina et al., 2009).

We have investigated in vitro neurodifferentiation potential of skin-derived
stem cells of a dermal niche taken from 5 different donors. Despite differences
noted in morphology, similar expression of neural and glial lincage markers has
been observed in all donor samples. These data together with previous reports of
mesenchymal differentiation of SKPs (Riekstina et al., 2008; Lavoie et al., 2009)
suggests that skin-derived stem cells after simple enzymatic isolation and specific
culturing are able to differentiate into phenotypes of more than one germ layer and
no inter-donor variability is observed regardless of age differences (age 29-65).
Simultaneous expression of neural precursor (nestin), neural (fubulin BI) and glial
(GFAP and O4) markers in differentiated cells support the fact that no specific agent
that would exclusively induce glial or neural fate in 99% of the population has been
identified (Hunt et al., 2009). Apart from that we have analyzed embryonic marker
expression in samples while in undifferentiated state. Results have revealed that
embryonic markers that are characteristic to embryonic stem cells and responsible
for continuous proliferation and pluripotency maintenance such as Oct4 and Nanog
(Niwa et al., 2000) are expressed in all donor samples. This would support the
hypothesis that SKPs represent an endogenous neural crest-derived precursor cells
that remain in the skin since their deposition in early embryogenesis (Fernandes et
al., 2008).

Which of the MSC-like cells are more suitable for neural differentiation and most
preferable candidates for therapy or pluripotency induction is a question open for
debate. Since it was shown that bone marrow MSCs injected into the central nervous
systems of newborn mice migrate throughout the brain and adopt morphological
and phenotypic characteristics of astrocytes and neurons (Kopen et al., 1999), many
attempts have been made to clarify the differentiation conditions in vifro and roots
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of observed plasticity. Heterogeneity of cell populations, lack of neural marker
specificity and significant inter-donor variability in marker expression (Montzka et
al., 2009) are among the obstacles that these studies are facing. It appears that despite
serious advances in the field and abundance of transdifferentiation induction agents
and protocols bone marrow stem cell differentiation into fully functional neurons
is still lacking definitive evidence (Reviewed by Phinney and Prockop, 2007).
Recently a functional comparison between monocultured MSCs and neural stem cells
(NSCs) assessed by morphological, immunocytochemical and electrophysiological
methods has been conducted. MSCs failed to reach NSCs maturation stage and fire
spontaneous action potentials or express synaptic activity (Lepski et al., 2009).

There is also evidence for the role of bone marrow MSCs in the peripheral
nervous system. In presence of glial growth factor bone marrow MSC and adipose-
derived stem cells differentiate along Schwann cell line and contribute to neuron
outgrowth in vitro (Caddick et al., 2006; Kingham et al., 2007; Brohlin et al., 2009).
Phase I/II clinical trial of bone marrow MSC transplantation for patients with
complete spinal cord injury showed positive tendencies in acute group and safety of
procedure, but was not too convincing and indicated the necessity for larger group
studies (Yoon et al., 2007).

Similar confounding variables could be ascribed to SKPs. Recent studies
indicate that SKP-derived neurons are partially functional and remain limited in
electrophysiological properties, an ability to depolarize and fire action potentials,
if not cultured with astrocyte-associated factors (Fernandes 2006). Though in favor
of mammalian SKPs speak their ability to form glial progeny i.e. Schwann cells
that appear to be highly functional and myelinating both in vitro and in vivo in rat
spinal cord injury models (McKenzie et al. 2006, Biernaskie 2007). Another possible
advantage of SKPs is the expression of SOX2 which makes them similar to neural
stem cells. SOX2 is one of four factors needed to induce pluripotency. Thus SKPs
could probably be used to generate IPs more easily (Hunt et al., 2009.)

We conclude that in our study imunocytochemical analysis of neuroectodermal
markers indicates rather homogenous glial and neural differentiation potential
among donors of different ages. SKPs are possible candidates for cell-replacement
therapies in neurodegenerative disorders including Parkinson’s disease with
emphasis on disorders of myelin, nervous system injuries, diseases affecting the
peripheral nervous system such as multiple sclerosis and leukodystrophies. With
SKPs being readily isolated and propagated it is now important to examine more
carefully electrophysiological properties and true functionality of neural and glial
SKP progeny in vitro and in vivo considering pre-culturing and transplantation
possibilities in animal models.
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Kopsavilkums

Nesenie pétijumi pardda, ka pieaugusa cilvéka ada ir atrodamas cilmes Sinas, kuram
piemit spéja diferenceties vairak neka vienas digllapas Sinu linijas. Ir atklats, ka no
adas prekursorsunam ipasos apstaklos ir iespéjams iegiit Siinas, kas ekspresé neironiem,
astrocitiem un glijai raksturigos markierus. Tas Jauj domat, ka adas cilmes Sinas varétu
lietot neirodegenerativu slimibu arstéesand.

Misu pétijuma mérkis bija salidzinat piecu donoru paraugu adas cilmes Sinu
neirodiferenciacijas potencialu. Més konstatejam, ka visu donoru sinas péc audzesanas
bezseruma barotné ar augsanas faktoru EGF un FGF-2 piedevam ekspreséja neironalos
markierus nestinu, tubulinu PIII, GFAP un O4. Tomer ir nepiecieSami talaki petijumi,
lai noskaidrotu no adas cilmes Stinam iegiito neironalo prekursoru lomu periféras vai
centralds nervu sistémas defektu novérsand.
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Type 2 diabetes mellitus (T2DM) is definitely a global concern because of a rapidly increasing
prevalence, changing demographics and its status as an independent risk factor for mortality
due to cardiovascular disease (CVD). Of the various complications that eventually affect most
patients, CVD is responsible for the greatest morbidity and expense, and therefore identification
of the modifiable risk factors that contribute to it is a top priority. Comparing two clearly
different diabetic populations may provide insight into the various factors contributing to the
onset of complications and the effectiveness of the management approach.

The main aim was to characterize and compare the phenotype and treatment modalities of
T2DM patients in Latvia (group 1) and Canada (group 2). The objectives were to assess and
compare the demographic profile, prevalence of diabetic complications, modifiable CV risk
factors, mean glycated hemoglobin level (A1C) and management approach among established
type 2 diabetics in the two groups. A total of 225 patients were included in this retrospective
study. Data for group 1 was obtained by interview and patient file evaluation in the out-patient
department of Pauls Stradins Clinical University Hospital, Latvia (n = 100). In group 2, data
was collected from patient files at the West Toronto Diabetes Education Program (WTDEP)
at the Lakeshore Area Multiservice Project (LAMP) community health center in Canada
(n = 125).

The mean age in group 1 (Latvia) was 63.7 = 9.9 (74% females) and the mean age in group
2 (Canada) was 58.8 + 12.6 (44% females). Amongst the micro-vascular complications,
neuropathy was more prevalent in group 2 compared with group 1 (21% vs. 10%, p = 0.03).
With regard to macro-vascular complications, coronary artery disease (35% vs. 19%, p =
0.01) and peripheral artery disease (10% vs 2%, p = 0.02) were more prevalent in group 1
than group 2. From the modifiable cardiovascular risk factors assessed, both groups had a
very high prevalence of abdominal obesity; 98% in group 1 and 94% in group 2. In group 1,
a higher prevalence of hypertension (86% vs. 62%, p < 0.0001) and current smoker status
(30% vs 17%, p = 0.02) was present compared with group 2. Logistic regression analysis of
modifiable risk factors showed that only current smoker status was an independent predictor
of CAD in group 1 (OR 3.69, CI 1.53 to 8.93, p = 0.004) and group 2 (OR 3.05, CI 1.05 to
8.87, p = 0.04). The mean A1C in group 1 was 7.7 = 1.4 and that in group 2 was 8.3 = 1.9
(p = 0.01). Assessment of the management approach revealed more intensive glucose control
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in group 1 (Latvia) compared with group 2 (Canada) with higher use of insulin (63% vs 32%,
p <0.0001) and insulin combination with oral anti-diabetic drugs (47% vs 11%, p < 0.0001).
In conclusion, significant demographic differences were present among the two groups with
a relatively older population seen in group 1 (Latvia) with female predominance. Amongst
micro-vascular complications neuropathy was more common in group 2 (Canada) than
group 1. Coronary artery disease and peripheral artery disease were more common in group
1. Current smoker status was an independent determinant of CAD incidence and therefore
smoking cessation is an important component of T2DM management. The mean A1C was
lower in group 1 due to more intensive and prompt management of hyperglycemia.

Keywords: type 2 diabetes mellitus, prevalence of diabetic complications, modifiable cardio-
vascular risk factors.

Introduction

The International Diabetes Federation (IDF) states that “every ten seconds, two
people are diagnosed with diabetes somewhere in this world.” Diabetes mellitus is a
chronic metabolic disease with the potential to result in serious complications, ranging
from cardiovascular disease to blindness. Type 2 diabetes is believed to account
for over 90% of all cases of diabetes diagnosed worldwide, and the understanding
regarding this ‘silent killer’ is truly undergoing a revolution. A few decades ago, an
overweight, middle-aged Caucasian individual from a well-developed country was
considered the stereotypical type 2 diabetic. The 3rd edition of the IDF Diabetes
Atlas (1) which contains the latest data regarding the trends in prevalence and
demographics of diabetes has changed that image to a younger individual who is not
necessarily overweight, but likely to be a few shades darker in complexion.

A dramatic increase in prevalence causing T2DM to be labelled as an epidemic
is noteworthy. These increasing rates are a consequence of obesity, increasing life
expectancy, urbanization and poor lifestyle choices. The rapidly increasing twin
epidemics of obesity and type 2 diabetes heralds a second epidemic of cardiovascular
disease, the most costly and deadly complication of T2DM. Hence, identification of
the modifiable risk factors that contribute to it and managing them promptly and
aggressively is essential.

Micro-vascular complications are also a challenge because they often go
undiagnosed due to the asymptomatic nature of diabetes in the early stages. Although
an ideal management plan for T2DM continues to be the ‘holy grail’ of diabetology,
there is a recurrent theme in the multimodal approach to diabetes management:
individualization. The treatment is no longer gluco-centric as the significant
contribution of hypertension, dyslipidemia and other metabolic abnormalities have
been recognized as an important component of it. The effectiveness of the management
of T2DM is usually judged by standard laboratory parameters to measure glycemic
control (A1C), biochemical analyses to screen for metabolic abnormalities as well as
time of onset of complications.

The purpose of this study was to compare type 2 diabetes patients in two very
different populations: Latvia, a Northern European country with a predominantly
Caucasian population and Canada, a country known for its racial diversity. Comparing
individuals from opposite ends of the spectrum of the diabetes phenotype may
highlight the importance of an individualized approach to diabetes management. The
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demographic characteristics, cardiovascular risk profile based on routinely measured
clinical and laboratory parameters and treatment modalities will be assessed and
compared in the hope that identification of the major modifiable contributors to
cardiovascular disease, the leading cause of death in diabetics, will benefit the
management approach.

Subjects and Methods

This retrospective comparative group study was based on two populations of
Type 2 diabetes with 225 patients included. Group 1 included out-patient department
patients at Pauls Stradin$ Clinical University Hospital in Riga, Latvia (n = 100).
Data collection for this group took place from September 2008 till April 2009.
Group 2 included patients enrolled at the West Toronto Diabetes Education Program
(WTDEP) at the LAMP Community Health Centre in Ontario, Canada (n = 125).
Data was gathered from this group from June 2008 till August 2008. Only patients
who were diagnosed with Type 2 diabetes by a physician were included in this
study. The diagnosis was confirmed from the patient files. Patients who did not have
complete laboratory analyses that were required for this study were excluded.

In group 1 (Latvia), the data were collected by interview, while clinical parameters
such as waist circumference and blood pressure were measured and biochemical
analyses were obtained from patient files. In group 2 (Canada), data were obtained
from patient files which included information regarding the patients’ general profile
(age, gender, ethnicity), duration of diabetes, diagnosis and/or treatment of diabetes-
associated cardiovascular risk factors, smoking status, diagnosed complications and
time of onset, annual influenza vaccination in the present year, evaluation report
by a registered dictician regarding the patient’s diet control (based on diet diaries)
and exercise intensity (based on a log of weekly physical activity maintained by the
patients), self-monitoring of blood glucose frequency, clinical evaluation report by
a nurse (blood pressure, weight, height, waist circumference), biochemical analyses
and drug regimen.

Waist circumference was measured using a measuring tape applied to the
midpoint between the lower border of the rib cage and the superior border of the
iliac crest. The waist circumference was used to determine the presence of abdominal
obesity according to IDF guidelines. BMI was calculated using the weight and
height of the patient according to the following equation: BMI = weight (kg)/ height
(m)>2. Patients body mass index was then classified accordingly: normal 18.5-24.9,
overweight 25-29.9, obesity class I 30-34.9, obesity class 11 35-39.9, obesity class
I > 40 kg/ m>

The blood pressure was measured using a standard sphygmomanometer at the
time of interview and the average of two readings was considered as the final result.
Glomerular filtration rate (¢GFR) was calculated using an online calculator on the
website: http://nephron.org/cgiin/MDRD_GFR/cgi according to the Modification of
Diet in Renal Disease (MDRD) equation. Moderate physical activity was considered
as 150 min/week. The laboratory data obtained from the patient files included A1C
levels, total cholesterol, LDL-c, HDL-c, triglyceride levels and serum creatinine.
Dyslipidemia was defined as the presence of abnormally changed serum lipids/
receiving treatment for it.
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Statistical analyses were performed using SPSS software (v 12.0) and Microsoft
Excel 2007. The continuous variables were expressed in means and standard
deviations where as the categorical variables were expressed by number (n) and
percentages (%). Continuous variables were compared between the two groups
using unpaired Student’s t-test and categorical variables were compared using
Pearson’s test. Multiple regression analysis was used to evaluate the contribution of
cardiovascular risk factors to incidence of CAD. A p value of < 0.05 was considered
significant.

Results

The mean age of diabetic patients in the Latvian cohort was 63 + 10 years and
the mean age in the Canadian cohort was 59 + 12.6 years (p < 0.01). The highest
percentage of diabetic patients in the Latvian cohort was found in the >65 years age
group (41.6%) whereas only 27.2% of Canadian diabetics belonged to this group. In
the Canadian cohort, the majority of diabetic patients belonged to the 4655 years
age group (31.2%) while only 15.2% of Latvian diabetics fell into this category
(Figure 1).
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Fig. 1. Comparison of age of Type 2 diabetics in Latvian and Canadian cohorts
1. att. 2. tipa cukura diabéta pacientu vecuma sadalijums Latvijas un Kanadas kohortas

In the Latvian cohort there was a female predominance (73.6%) in contrast
to the Canadian cohort, in which the percentage of female diabetics was 43.2%.
The majority of type 2 diabetes patients in the Canadian cohort were males (56%),
whereas the males in the Latvian sample comprised only 26.4% of the diabetic
population.

Among the various ethnic groups present in the Canadian diabetic population the
majority were Caucasians (56.8%). This was followed by South Asians with 18.4%,
Hispanics with 10% of the population, and a lower prevalence in African-Americans
(8%) and the least in East Asians (6.4%).
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Hypertension was more prevalent in the Latvian cohort affecting 72% while it
was present in only 55.2% of Canadian diabetics. However, dyslipidemia was more
prevalent in Canadians (72%) which is comparable to the 65.6% of Latvians with it.

Known micro-vascular complications were more prevalent in Canadian patients
as the percentage of patients with no complications were lower (48%) than in the
Latvian cohort (67.2%). Canadian patients had a higher prevalence of all the micro-
vascular complications, the most common being neuropathy with prevalence 20.8%
which was exactly double the percentage of Latvian patients with the same condition.
Another important difference was seen in a combination of 2 or more complications
which was 10.4% in Canada and 4.8% in Latvia (Figure 2).
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Fig. 2. Comparison of known micro-vascular complications in Latvian and Canadian
cohorts

2. att. Mikrovaskularo komplikaciju sadalijums Latvijas un Kanddas pacientu kohortas

Patients in the Latvian cohort had a higher percentage of macro-vascular
complications as evidenced by the lower number of patients with no complications
(74.4%), whereas the percentage of diabetics without complications was 64% in
Canada. Out of the macro-vascular complications the biggest difference was seen
in the prevalence of coronary artery disease, which was present in 28% of Latvian
diabetics and 19.2% of Canadians (Figure 3).

The percentage of patients who have received the influenza vaccination in Latvia
and Canada was 5.6% and 76% respectively. Patients in the Latvian cohort had a
better diet control with 14.4% having good control and 43.2% having moderate
control. This was in contrast to the Canadian population with only 6.4% having good
control and 31.2% having moderate control. Well over half of the Canadian diabetic
population had poor diet control (61.6%) which was comparable to 40.8% in Latvia.

The Canadian diabetic population appeared to be generally more physically
active than the Latvian diabetic population, with 13.6% reporting a high level of
physical activity. Only 6.4% of the Latvian diabetics reported a high level of physical
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activity. 52% of the Latvian patients and 32.8% of Canadians had an insufficient
level of physical activity,
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Fig. 3. Comparison of known macro-vascular complications in Latvian and Canadian
cohorts of diabetic patients

3. att. Makrovaskularo diabéta komplikaciju sadaltjums Latvijas un Kanddas diabéta
pacientu kohortas

Frequency of blood glucose self-monitoring was different in both countries.
Prevalence of diabetic patients controlling blood glucose once-daily was 42.4% in
Canada and 25.6% in Latvia. The percentage of patients controlling glucose twice-
and thrice-daily was higher in Latvia; 33.6% and 21.6% respectively. In Canada
the prevalence of patients in the twice-daily was 33.6% and that in the thrice-daily
group was 2.4%. A higher percentage of patients in the Canadian cohort did not
monitor blood glucose regularly with 12.8% in the <I/month group, while only 2.4%
of Latvian patients belonged to this group.

A higher number of patients in Canada was given the responsibility of managing
hyperglycemia on their own as evidenced by the high percentage belonging to the
lifestyle only group (16%). Only 2.4% of Latvian diabetics managed glycemia with
lifestyle alone. Another clear difference was seen in the use of oral hypoglycemia
drugs with 63.2% of Canadians and 31.2% of Latvians belonging to this group. The
use of insulin was clearly more common is Latvia with 17.6% on an insulin only
regimen and 47.2% on oral hypoglycemic drugs plus insulin regimen (intensive
therapy). The percentages of Canadians belonging to these groups were 8.8 and
11.2 respectively. There was a higher prevalence of overweight and obesity among
the Latvian diabetic population with only 14.4% in the normal weight range, whilst
the percentage of Canadians in this group was 23.2% (Figure 4). The highest
prevalence in both countries was seen in class 1 obese patients (29.6% in Latvia
and 24% in Canada) and the lowest in class 3 (11.2% in Canada compared with 8%
in Latvia). Mean BMI in Latvia was 32.1 + 6.2 and the mean BMI in Canada was
31.1 £ 7 (p = 0.265).
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Fig. 4. Comparison of body mass index in Latvian and Canadian cohorts

4. att. Diabéta pacientu sadalfjums péc kermena masas indeksa Latvijas un Kanadas
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A very clear difference in prevalence of systolic hypertension was seen between the
two cohorts (Figure 5). 44.8% of the Canadian patients had an ideal systolic pressure
(<130 mmHg) compared to 20% of Latvian diabetics. The prevalence of elevated
systolic pressure was higher in the Latvian population with a significant difference
seen in the grade 1 hypertension class. 32.8% of Latvian diabetics belonged to this
group while only 20% of Canadians have Grade 1 hypertension. The mean SBP in
Latvia was 141 £ 20.2 and the mean SBP in Canada was 131.6 = 15.3 (p < 0.01).
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Fig. 5. Comparison of grade of systolic hypertension in Latvian and Canadian cohorts
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A higher prevalence of diastolic hypertension in Latvia was seen as evidenced
by the prevalence of 46.4% diabetics in the ideal blood pressure group compared
with 72% of Canadian patients. A significant difference was seen in the grade 1
hypertension class in with 28% in Latvia and 12% in Canada. Mean DBP in Latvia
was 84.7 = 11.4 and the mean DBP in Canada was 80.2 = 11.8 (p < 0.01).

The percentage of patients with A1C levels below 7% was similar in the two
groups; 32% in Latvia and 34.4% in Canada. Group 2 had a higher percentage of
patients with A1C values between 7.1% and 8% (36.8%) compared to Latvia (24%).
However the prevalence was higher in the Latvian population of A1C levels greater
than 8% (Figure 6). Mean A1C in Latvia was 8.2 £ 1.8% and the mean AIC in
Canada was 7.7 = 1.4% (p < 0.05).

The presence of dyslipidemia in Canada was higher except for low HDL-C in
females with a prevalence of 34.4% in Latvia and 22.4 % in Canada.

In comparison of renal function determined by glomerular filtration rate group 2
had a higher prevalence of normal kidney function or stage 1 chronic kidney disease
(CKD) with 70.4% compared with group 1 in which the prevalence was 64%. In
group 1 the percentage of patients with stage 3 CKD (17.6%) was comparably higher
than that in group 2 (8.8%). The mean GFR in the Latvian cohort was 84.2 + 25.6
and the mean GFR in the Canadian cohort was 89.5 +23.7 (p = 0.09).
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Fig. 6. Comparison of A1C levels in the Latvian and Canadian cohorts
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Discussion

Much research has been conducted regarding the various aspects of type 2
diabetes mellitus globally. Few, if any, have compared the diabetic patient as a whole
between two countries. The aim of this study was to characterize and compare type 2
diabetics at the demographic and clinical level along with the management approach
in the outpatient department of the Pauls Stradin$ Clinical University Hospital in
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Riga, Latvia (group 1) and the West Toronto Diabetes Education Program of LAMP
Community Health Centre in Ontario, Canada (group 2). The average age of the
patients was 64 years in group 1 and 59 years in group 2 (p < 0.001). This significant
difference may reflect an earlier onset of diabetes in the Canadian group, which
is supported by studies which show that Canada is experiencing a trend of earlier
onset of T2DM (1). This could be due to the presence of high risk ethnic groups
among this population who are known to develop diabetes at younger ages than their
Caucasian counterparts (2). Group 1 consisted of a predominantly female population
(74%). Since this group consisted of mostly older individuals, this gender distribution
may be a reflection of the lower life expectancy of males in Latvia, which is 65
years compared to 76 years in females (WHO 2006). The difference in prevalence
among gender was not so pronounced among Canadian diabetics; however a slight
male predominance was seen (56%). The patients in group 1 were exclusively of
Caucasian origin while the ethnic variation in group 2 was high.

Among the diagnosed micro-vascular complications, the prevalence of
neuropathy was significantly higher in group 2 (Canada) than group 1 (Latvia). This
may be a result of the comparatively higher mean A1C level in group 2 as poor
glycemic control is associated with higher incidence of micro-vascular complications
(3, 4). Another possible reason for an apparently higher incidence of neuropathy is
intensive screening, because all patients who were registered at the WTDEP were
assessed with the 10-g Semmes-Weinstein monofilament by a registered nurse. From
the macro-vascular complications coronary artery disease (CAD) was diagnosed in
35% of group 1 patients compared with 19% of the group 2 patients (p = 0.01) and
peripheral artery disease (PAD) was also present in a significantly higher proportion
of patients. Age is likely to play an important role in the higher prevalence of CAD
among group 1 as it is known to be one of the most significant non-modifiable risk
factors (5). Other likely contributors include a higher prevalence of modifiable CV
risk factors, such as current smoker status and hypertension along with abdominal
obesity that are known to be strongly associated with CAD (6). According to Fox et
al. a longer duration of diabetes increases the risk of CAD independent of coexisting
risk factors (7) which is plausible, considering that a significantly longer mean
duration of T2DM was seen in group 1.

Abdominal obesity, which was assessed using ethnic-specific cut-off values
according to the IDF criteria, was present in 98% of group 1 and 94% of group 2.
Interestingly, the prevalence of obesity determined by BMI was 86% and 77% in
group | and 2, respectively. This is in concordance with literature that states that a
high proportion of abdominal fat, independent of overall obesity, is as an important
component of the insulin resistance linked to obesity and type 2 diabetes mellitus
(8). It is proof that waist circumference is a better indicator of ‘metabolic obesity’ in
those who may not fall into the obese category by conventional standards, especially
those belonging to high risk ethnic groups who are known to suffer the consequences
of even mild abdominal obesity (9). Group 1 had a significantly higher prevalence
of hypertension patients. The prevalence of high blood pressure has also been shown
to increase with age and inadequate control is more common among the elderly
(10). The percentage of patients with current smoker status was also higher in group
1. The mean A1C in group 1 (Latvia) was significantly lower than that in group 2
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(7.7% vs. 8.3%). This may be due to more intensive hyperglycemia management in
this group of patients along with more frequent self-monitoring of blood glucose.

A significant difference was seen in the proportion of patients in whom lifestyle
modification was the only intervention for hyperglycemia; group 2 (Canada) had a
significantly higher proportion. The rationale for this approach in Canada is probably
the existence of numerous studies proving the benefits of physical activity (11) and
dietary modification (12—15) on blood glucose levels. Since the group 2 patients
were relatively younger, it is likely that they were deemed to be capable of the
intensive physical activity required to revert hyperglycemia. However, this approach
is not practical in the long term and is not applicable in the elderly.

Another important difference was that insulin was used alone or in combination in
over 60% of group 1, and this is in agreement with studies that state that most patients
will require exogenous insulin because of the progressive nature of T2DM (16).

In group 2, insulin was prescribed in only 21% of the patients and this is
consistent with studies that have confirmed that the use of insulin ranges from 6% to
20% in the primary care setting in Canada (17). This low use has been shown to be
due to physician fears of weight gain, hypoglycemic attacks and dosing errors (18)
and patient misconceptions about insulin and phobias of needle use (19). Amongst
the oral anti-diabetic drugs used, the preference of drug classes were similar in
both groups. Metformin was the most popular choice followed by combination
therapy, sulphonylureas, thiazolidinediones, alpha-glucosidase inhibitors and DPP-
4 inhibitors (in decreasing order of use) in both countries. Patients diagnosed with
hypertension and dyslipidemia were initiated on pharmacotherapy in both groups,
which is in concordance with literature recommending intensive control (20, 21).

Backward logistic regression analysis was done to determine the significance of
the presence of modifiable cardiovascular risk factors on the incidence of CAD. All
four risk factors were shown to have a significant combined contributory effect to
CAD incidence, and this is in agreement with literature (22). However, only smoking
stood out as a potential individual contributor.

The limitation of this study is the relatively small study population (n = 225).
Therefore it may not be a reflection of the entire diabetic population in the two
countries investigated. However, significant differences that correspond with previous
research are present; from the demographic profile to the management approach in
the countries.

The two populations were managed differently, but, this was due to a
difference in demographics. The management in each population was appropriate
considering the patient population. However, the fact that the mean A1C was
higher among group 2 (Canada) patients may be an indication for earlier initiation
of pharmacotherapy in T2DM individuals. The high proportion of current smokers
and the significantly high contribution of smoking to CAD incidence (according to
this study) are indicative of the need to include strong interventions for smoking
cessation as a component of diabetes management. The importance of targeting
modifiable cardiovascular risk factors cannot be over-emphasized, and it is highly
likely that interventions targeting them will reduce the incidence of cardiovascular
outcomes.
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Conclusions

1. Significant demographic differences were present among the two groups
with a relatively older population seen in group 1 (Latvia) with female
predominance.

2. Amongst micro-vascular complications neuropathy was more common in
group 2 (Canada) than group 1. Coronary artery disease (CAD) and peripheral
artery disease were more common in group 1.

3. The modifiable risk factors hypertension and smoking were more prevalent in
group 1 (Latvia). Among the modifiable cardiovascular risk factors assessed,
current smoker status was an independent determinant of CAD incidence
and therefore smoking cessation is an important component of T2DM
management.

4. The mean A1C was lower in group 1 (Latvia) due to more intensive and
prompt management of hyperglycemia.
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Kopsavilkums

2. tipa cukura diabéts neapsaubami ir pasaules méroga veselibas probléma sakara
ar $is slimibas strauji augoSo prevalenci, demografiskam parmainam un sakara ar to,
ka diabéts ir neatkarigs kardiovaskularas mirstibas riska faktors. Kardiovaskularas
diabéta komplikacijas rada lielakas ar diabétu saistitas izmaksas, un tas rviska faktoru
savlaiciga atklasana ir Joti svarigs profilakses uzdevums. Dazadu atskirigu populaciju
salidzinajums var sniegt ieskatu par dazZadiem komplikaciju riska faktoriem un to
arstésanas efektivitati.

Miisu pétijuma meérkis bija salidzinat 2. tipa cukura diabéta pacientu fenotipu un
arstesanas metodes Latvija un Kanada. Sai nolitka més novértéjam pacientu demografisko
profilu, diabétisko komplikaciju izplatibu, modificejamos kardiovaskulara riska faktorus,
glikozéto hemoglobinu un arstésanas veidus divas pacientu grupas. Kopuma saja
retrospektivaja petijuma tika ieklauti 225 pacienti, Latvijas pacientu dati (n = 100)
tika iegiiti no Paula Stradina Kliniskas universitates slimnicas Endokrinologijas centra
ambulatoras dalas, bet Kanadas pacientu dati (n = 125) no Lakeshore Area Multiservice
Project (LAMP) Veselibas centra.
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Diabéta pacientu videjais vecums — 63,7 £ 9,9 gadi bija lielaks Latvijas grupa,
turklat 74% no Siem pacientiem bija sievietes, turpreti Kanddas pacientu grupa videjais
vecums bija 58,8 + 12,6 gadi un sievieSu ipatsvars Saja grupa bija tikai 44%. Diabéta
mikrovaskularo komplikaciju zina ticama atskiriba bija vienigi diabetiskajai neiropatijai,
kas bija salidzinosi augstaka Kanadas grupa (21% vs. 10%, p = 0,03). Savukart Latvijas
pacientu grupd biezak atklaja diabéta makrovaskularas komplikdcijas — koronaro sirds
slimibu (35% vs. 19%, p = 0,01) un periferisko obliteréjoso aterosklerozi (10% vs. 2%,
p = 0,02). Abas grupas bija verojama Joti augsta vidukla aptaukosanas prevalence —
98% Latvija un 94% Kanada. Tomér Latvijas grupas pacientiem bija biezaka arteriala
hipertensija (86% vs. 62%, p < 0,0001) un smekésanas biezums (30% vs. 17%, p = 0,02).
Logistiskas regresijas analize paradija, ka smékésana ir neatkarigs kardiovaskulara
riska faktors gan Latvijas (OR 3,69, CI 1,53 lidz 8,93, p = 0,004), gan Kanadas pacientu
grupa (OR 3,05, CI 1,05 to 8,87, p = 0,04). Videjais HbAlc bija zemaks Latvijas pacientu
grupa (7,7% £ 1,4% vs. 8,3% + 1,9%, p = 0,01), turkilat Latvijas pacienti relativi biezak
tika arsteéti ar insulinu (63% vs. 32%, p < 0,0001) un kombinéto terapiju (47% vs. 11%,
» <0,0001).

Nobeiguma més secinam, ka miisu salidzinosaja petijuma ietvertajiem ambulatori
arstetajiem pacientiem bija biitiskas demografiskas atskiribas, Saja pacientu grupa Latvija
ir lielaks videjais vecums un lielaks sieviesu ipatsvars. Mikrovaskularas komplikacijas
bija biezakas Kanadas pacientu grupa, bet makrovaskularas komplikacijas — Latvijas
pacientu grupa. Smeékeésana bija neatkarigs riska faktors abas pacientu grupas un relativi
biezak izplatita starp Latvijas pacientiem. Vidéjais glikémijas l[imenis, ko raksturo HbAlc,
bija zemaks Latvija, un tas izskaidrojams ar lielako insulina terapijas ipatsvaru.

Atslégvardi: 2. tipa cukura diabéts, diabéta komplikaciju prevalence, modificejamie
kardiovaskulara riska faktori.
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Type 2 diabetes mellitus (T2DM) is a chronic progressive disease which could lead to
debilitating complications if not managed well. Long term use of antidiabetic medication is
essential and all this eventually leads to an increased health cost burden. In the industrialized
era T2DM prevalence had risen rapidly, and additionally the onset of the disease is shifting
to an earlier age.

Main aim of this study was to determine the prevalence of risk factors of T2DM among
known diabetics in Sri Lanka and Latvia, and to compare the two different ethnic groups.
Furthermore, we focused on the assessment of differences in the age of onset of T2DM
between parent and offspring.

430 T2DM patients, 224 from Sri Lanka (SL) and 206 from Latvia (LV) took part in face
to face interviews which were conducted using a structured questionnaire followed by the
measurement of waist and hip circumference. A significantly higher percentage of patients in
Sri Lanka had maternal family history of diabetes: SL 37% vs. LV 18%, p < 0.0001, paternal
family history: SL 20% vs. LV 9%, p = 0.0001, and other family history: SL 40% vs. LV 10%,
p < 0.0001. Overall maternal transmission was higher than paternal transmission in both
populations. If positive maternal family history, the age of onset of type 2 diabetes in offspring
was significantly earlier than in the mother (44.6 + 11.4 vs. 55.2 + 10.5 years, p < 0.0001
in SL and 51.6 + 8.4 vs. 58.2 £ 15.3 years, p = 0.003 in LV). Similarly, in families with
positive fraternal family history of type 2 diabetes, the age of onset of diabetes in offspring
was significantly earlier than in the father (42.3 + 10.6 vs. 57.5 £ 11.9 years, p < 0.0001 in SL
and 47.7 + 8.8 vs. 56.2 = 10.5 years, p = 0.01 in LV).

T2DM risk factors that were predominant in Latvia were obesity, which was measured by
BMI: SL 24.2 + 3.6 kg/m*vs. LV 33.6 + 6.5 kg/m?, p < 0.0001 and waist-to-hip ratio: SL 0.92
+0.07 m vs. LV 0.96 = 0.09 m, p < 0.0001. The prevalence of hypertension and dyslipidemia
was significantly higher in Latvia: SL 30% vs. LV 58%, p < 0.0001, as well as regular
consumption of alcohol in SL 27% vs. LV 61%, p = 0.001, smoking in SL 21% vs. LV 31%,
p = 0.02. There was a significant difference regarding treatment with oral antidiabetic drugs:
LV 29% vs. SL 81%, p < 0.0001, and insulin: LV 38% vs. SL 7%, p < 0.0001.
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In conclusion, there were significant demographical differences in the distribution of risk
factors of T2DM in the two populations. Generally people in Sri Lanka are affected with
diabetes at an earlier age when compared to Latvia. By familial clustering maternal influence
in transmission to the offspring was predominant. In both countries obesity and heredity were
predominant risk factors of T2DM. To prevent the burden of diabetes and control diabetes-
related complications, education of the general public about life style modification programs
are important. Screening for diabetes should be focused on those with a family history.

Key words: type 2 diabetes mellitus, familial clustering, modifiable risk factors.

Introduction

Diabetes is one of the most common non-communicable diseases in the world.
Type 2 Diabetes (T2DM) is the predominant form of diabetes, accounting for 90% of
cases globally. An epidemic of T2DM is under way in both developed and developing
countries, globally, the number of people with diabetes is expected to rise from the
current estimate of 150 million to 220 million in 2010 and 300 million in 2025.

Sri Lanka, which belongs to the South Asian region, has a very high prevalence
of T2DM — at least one in every 6 persons has been shown to have this disease.
Latvia, on the other hand, is a Northern European country which had a lower diabetic
prevalence but has witnessed a sudden growth in the T2DM patient population.
Urbanization in both countries has been associated with changes in physical activity
and dietary patterns that have promoted the development of non-communicable
diseases. This may also be a reason as to why since of late, T2DM which was
primarily a disease of the adult population, shows increasing evidence of onset in
young adolescents.

Large randomized controlled trials involving intensive lifestyle intervention
programs in Finland, China, and the United States have demonstrated that increasing
physical activity and diet modification can effectively reduce the onset of diabetes
by up to 58% in individuals with IGT (1, 2, 3). Therefore, controlling risk factors
of diabetes has a vital role and is the most cost effective method in this long term
treatment. Hence, taking a look at the risk factors is of utmost importance due to the
following reasons: firstly, to facilitate prevention of T2DM in non diabetic individuals;
secondly, to facilitate management and prevention of diabetic complications in already
diagnosed T2DM individuals. Determining the role of various risk factors in the
causation of type 2 diabetes in the local epidemiological set up would be worthwhile
and important, so that appropriate local risk factor interventions can be planned.

A survey done in Sri Lanka (4) showed the difference in values between the rural
and urban sectors. In the rural areas in 1987 the prevalence of T2DM was 3.6% and
in 1995 it rose to 7.7%, whereas in the urban sector, in 1995 the prevalence of T2DM
was 12.1% (5). The hidden problem with this disease is that many patients are not
diagnosed and do not know that they are suffering from diabetes. Therefore there is a
high number of patients who are under-diagnosed and so to find the exact prevalence
is very difficult. With the increasing consumption of sugar, wheat flour, and oils among
the urban and rural Sri Lankans, diabetes has become a national threat to the nation.
Also according to the epidemiological data the life span in Sri Lanka has increased,
therefore the percentage of senior citizens has increased which could be hypothesized
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as another reason for why the diabetic population is rising by the year. In Latvia a
study showed that in 2002 the prevalence of diabetics was 8.2% in the age group >45
years (6). This is an increase since previously Latvia was considered a country with
the lowest recorded diabetic prevalence in Europe with a prevalence of only 2.9%.

The aim of our study was to compare the prevalence of individual risk factors
for type 2 diabetes mellitus in Sri Lanka and Latvia among known diabetics, to
assess difference in the age of disease onset in both countries; and to elaborate
recommendations considering treatment and prevention of type 2 diabetes mellitus
in each country.

Subjects and Methods

This study was carried out from June 2008 till April 2009. It was arranged in
2 parts, the first section (cohort 1) was conducted from June 2008 — August 2008
in the Diabetes Association of Sri Lanka in Rajagiriya, whilst the second part
(cohort 2) was conducted in Pauls Stradin$ Clinical University Hospital in Latvia
during September 2008 till April 2009.

Informed consent was obtained from all patients prior to initiating the study.
On recruitment into the study, people with diabetes were excluded if they were
confirmed by their general practitioner as having TIDM and patients who were
already confirmed as pregnant were also excluded from the study, as this may
interfere with the waist to hip ratio. Although MODY and atypical autoimmune
diabetes were not specifically excluded, they are uncommon in this study population.
Information on physician-diagnosed diabetes was collected by asking the following
question in a self-administered questionnaire, “Have you had a history of diabetes
diagnosed by a doctor?” Face-to-face interviews were conducted using a structured
questionnaire followed by the measurement of waist and hip circumference. A total
number of 430 patients was included in the study. All patients recruited were already
established T2DM patients. The Sri Lankan cohort consisted of 224 patients, while
the Latvian cohort consisted of 206 T2DM patients.

All statistical calculations were performed with SPSS software (version 12.0) and
Microsoft Excel 2002.The continuous variables were expressed in means and standard
deviations where as the categorical variables were expressed by numbers (n) and
percentages (%). Univariate analysis for continuous variables was performed using
Student’s t-test whereas categorical variables were analyzed with Pearson’s y? test or
Fisher exact test as appropriate. The paired t test was used when comparing the age at
diagnosis in successive generations. A p value of < 0.05 was considered significant.

Results

In both countries the highest number of patients was found in the age group of
56—65 years, which in the Sri Lankan cohort formed 32% and in the Latvian cohort
42% of patients. However, there was a significantly higher number of patients in the
age groups of < 45 years and 45-55 years in the Sri Lankan cohort when compared
to the Latvian cohort, clearly showing that the relatively younger population is more
affected in Sri Lanka.
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Fig. 1. Distribution of patients according to age in Sri Lankan and Latvian cohorts

1. att. Pacientu sadalijums péc vecuma Srilankas un Latvijas kohortas

Maternal family history of diabetes had a significantly higher percentage in Sri
Lanka (37%, n = 82) when compared to Latvia (18%, n = 38). Similarly, paternal family
history was also more frequent in Sri Lanka (20%, n = 45) than in Latvia (9%, n = 18).

In Sri Lanka 10% (n = 11) of females, whereas in Latvia 14% (n = 20) of
females were positive for the history of gestational diabetes, but the difference was
not significant (p = 0.25). The number of smokers was higher in the Latvian patient
cohort (31%, n = 64) than in the Sri Lankan cohort (21%, n = 47).
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Fig. 2. Distribution of BMI in Sri Lankan and Latvian cohorts
2. att. Pacientu sadalijums péc kermena masas indeksa Srilankas un Latvijas kohortas

There was a significant difference (p < 0.0001) in distribution of the body
mass index (BMI) in the two cohorts. The mean BMI in the Sri Lankan cohort was
24.2 £ 3.6 kg/m? and the mean BMI in Latvian cohort was 33.6 £ 6.5 kg/m?. Figure 2
illustrates that in the Sri Lankan cohort the highest number of patients had BMI in
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the normal range of 18.5-24.9 (59.8%, n = 134); which significantly differs from
the Latvian cohort (5.8%, n = 12). In Latvia the highest number of patients (72.8%,
n = 150) had BMI in the range of >30 kg/m?, which is considered obese according
to the BMI classification, whereas in Sri Lanka the BMI in range >30 kg/m? was
considerably lower (7.1%, n = 16).

Overall physical activity was higher among the Sri Lankan patients when
compared with Latvian patients, but the difference was not significant. The
percentage of patients not doing any physical activity in Latvia (48%, n = 98) was
almost significantly lower (p = 0.07) when compared to Sri Lanka (39%, n = 87).
Alcohol consumption was significantly higher in the Latvian cohort. The number of
patients who did not use alcohol in Sri Lanka was 73% (n = 166), but in Latvia it
was 59% (n = 122).

In both cohorts we discovered considerable number of patients with either
maternal (82 in Sri Lanka, 38 in Latvia) or paternal family history of diabetes.
In both countries it is quite clear that the difference in years between mother
and offspring was more leaned towards the positive range, but the difference in
distribution among the 2 countries did not reach the level of significance (p = 0.09).
In Group 1 the total with positive difference was 60 patients out of 82 total number
who had a maternal family history (73%), whereas in Latvia there was a total of
28 in the positive range out of a total of 38 (74%). Considering the distribution of
the positive difference, in Sri Lanka the highest number of patients appeared to fall
under the range >10 years (n = 41, 18.3%), where as in Latvia it was significantly
lower (n = 10, 4.8%; p < 0.0001).
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Fig. 3. Comparison of age at diabetes onset in mother and offspring in the Sri Lankan
cohort

3. att. Diabéta saslimSanas vecuma saltdzindjums matém un vipu bérniem Srilankas
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In the Sri Lankan cohort the mean age of onset of patient was 44.6 + 11.4 years
and the mean age of onset of the parent (mother) was 55.2 £ 10.5 years. There
was a significant difference (p < 0.0001) showing a younger onset of the successive
generation. Also in the Latvian cohort the mean age of patient onset was significantly
lower (51.6 + 8.4 years) than in their parent (mother) — 58.2. + 25.0 years (paired
t test, p = 0.003).

Furthermore this data elaborates that in both groups there was an earlier onset
of diseases in the successive generations, and that in the Sri Lankan cohort onset of
disease was much earlier compared to the Latvian cohort.

The difference in the age of onset of the father and the offspring showed similar
results to the difference in the age of onset of the mother and the offspring. In
both groups the higher number of patients fell into the positive range, emphasizing
the earlier age of onset on the offspring. In Sri Lankan cohort the total number
of patients in the positive difference range was 39 out of 45 patients who had
the paternal influence (87%), but in Latvia the total in the positive range was 16
patients out of 18 who were affected (89%). The distribution in Sri Lankan cohort
showed that the majority was in the >10 range (n = 26) whereas in Latvia it was
similarly distributed among the positive range 0-5, 6 10 and >10 had number of
6, 4, 6 respectively .There was no significant difference in the distribution among
the 2 groups (p = 0.3). But if we take the range >10 into consideration there was a
significant difference (p = 0.001) between the Sri Lankan cohort (n = 26; 11.6%) vs.
Latvian cohort (n = 6; 2.9%).
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In the Sri Lankan cohort, the mean onset of disease in patients was 42.3 = 10.6
and the mean age of onset was 57.5 £ 11.9; p < 0.0001. In the Latvian cohort the
mean age of onset of the patient was 47.7 + 8.8 while the mean age of onset in the
father was 56.2 £ 10.5; p = 0.01.
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Comparatively to the Sri Lankan cohort, the Latvian cohort shows to have either
been diagnosed of hypertension, dyslipidemia or both. The percentage of patients
not affected in the Sri Lankan cohort is 34% (n = 77), whereas in the Latvian cohort
it is 10% (n = 20). Also a significant difference in Latvian cohort, was the higher
percentage of T2DM patients with both hypertension and dyslipidemia 58% (n = 120)
when comparing with Sri Lankan cohort which was 30% (n = 67); p < 0.0001.

The mean WHR among the Sri Lankan cohort was 0.9 + 0.1 and in the Latvian
cohort it was 1.0 £ 0.1. It was clear that in both countries most of the diabetic
population was found in the higher range of WHR. There seems to be a significant
difference in the distribution of patients among the different ranges between the
2 countries p < 0.0001. The most clear difference, at first glance was that in the
Latvian cohort; 71% (n = 146) of the whole patient population fell under the range
of >0.95, where as in the Sri Lankan cohort there were 35.3% (n = 79).
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Fig. 7. Distribution of waist-to-hip ratio in diabetic patients according to the gender in
the Sri Lankan cohort
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Considering the difference in distribution among gender, the most significant
difference was among the >0.95 category. In the Sri Lankan cohort there was a
higher number of male patients than females (male vs. female; n = 56 vs. n = 23)
Where as in the Latvian cohort there were a higher number of females comparatively
to males (male vs. females; n = 54 vs. n = 92; p = 0.001).

There was a significant difference in the treatment of diabetes among Sri Lankan
cohort and Latvian cohort patients. In the Sri Lankan cohort the majority 81%
(n = 183) were treated with tablets, which is in contrast to the Latvian cohort; 29%
(n = 60), while in Latvia many patients were dominantly using insulin 38% (n = 78)
which is in contrast to Sri Lanka; 7% (n = 15); p < 0.001.

Discussion

There are numerous studies carried out all around the world regarding analysis
of risk factors of T2DM. This research was based on the data that was taken by
the Diabetes Association of Sri Lanka in Rajagiriya and Paula Stradina Clinical
University hospital Riga. The respective risk factors influenced on each country will
be discussed in correspondence to the literature.

When taking age as a risk factor of T2DM there was a significant difference
in the distribution among the 2 groups. As described earlier the number of patients
affected with T2DM seem to be higher among the relatively younger population
(age < 55) in Sri Lankan cohort which is in contrast to Latvian cohort which has
a higher percentage when comparing the relatively older category (age >65). This
can be interpreted as Sri Lanka having an earlier onset of T2DM when compared
to Latvia. This is also in concordance to certain research that showed that there
is increased evidence for a high prevalence of T2DM among the young, which is
especially common among non-Caucasians (7, 8). The change in the prevalence of
diabetes in Asia has been emphasized in a number of cross sectional studies. A study
in Chennai (representing urban India), the prevalence of diabetes was 8.3%, 11.6%,
13.5%, and 14.3% in 1989, 1995, 2000, and 2004, respectively. The age of onset of
diabetes seemed to become younger over time (9).

It has been shown in one study (10) that in developing countries, the majority of
people with diabetes were in the range of 45—64 years. This correlates with the results
in this study, as it shows that in both Sri Lanka and Latvia the highest percentage
of patients fell into the 55-65 age group categories — 32%, 42% respectively.
This maybe explained by the drastic change both countries had regarding diet and
lifestyle. In Sri Lanka the ongoing civil war which affects each and every individual
into some extent could cause additional stress, therefore it could be hypothesized
that it could also increase the chance of the disease onset at an earlier age.

Another reason could be that familial (possibly genetic) factors may promote
younger onset of the disease. This hypothesis was also in concordance to the current
study which showed that in both countries, the age at diagnosis of offspring was
found to be inversely correlated with the age of diagnosis of the parent. This is
consistent with many studies which also showed a trend of decrease in age at
diagnosis in successive generations (11). A study in Italy (12) showed evidence that
parental diabetes brings to an earlier onset of the disease in the offspring and notably,
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also showed that the presence of diabetes in relatives other than parents constituted a
small risk for earlier manifestation of the disease. It could also be thought that such
a result may be due to the fact that there is increased awareness and greater medical
interest in diabetes in both countries. This may have led to increased surveillance
which can be associated with an earlier diagnosis. Since the younger onset of disease
means that there is a longer exposure to hyperglycemia and the higher risk of getting
complications screening for T2DM specially for those with family history should
be encouraged as a preventative method of disease progression and to decrease the
tremendous health cost due to such health hazards.

In our study the percentage of patients who had GDM was quite high, but
there was no significant difference among the 2 study groups. Many countries have
confirmed an association between GDM and later T2DM (13-17). According to a
systemic review the incidence of diabetes varied from 2% to 70%, depending on the
length of follow-up (6—8 weeks to 28 years) (14). Unfortunately this study did not
include a follow up which could be a limitation to finding an exact impact of GDM
in developing T2DM. According to a recent estimate, about 10-31% of diabetes in
parous women can be ascribed to previous GDM (18) Unfortunately for developing
countries poverty associated health risks and giving little priority to GDM seem
to increase the incidence of getting T2DM in the later years. Ethnicity has been
proven to be an independent risk factor for GDM. In the U.S., Native Americans,
Asians, Hispanics, and African-American women are at higher risk for GDM than
non-Hispanic white women (19-28). In Australia, GDM prevalence was found to
be higher in women who were natives of China or India than in women whose
country of birth was in Europe or Northern Africa (29). In Europe, GDM has been
found to be more common among Asian women than among European women (31).
But according to our study the percentage of Europeans having GDM is higher (in
percentage) than for South Asians. The high percentages here may be due to the fact
that in this study a patient was classified as GDM, if they had an offspring who was
>4kg which is not very specific. Therefore it could have led to a false higher number
of patient populations.

Hereditary influence as a risk factor has been shown in many studies (32-34).
Many studies also showed that as a race, Caucasians had a less genetic impact when
compared to others. This agrees with the results of this study as well. Many also
looked into whether it was the maternal or paternal influence that was higher during
transmission to the offspring. According to the Framingham offspring study, which
was primarily done on Caucasians, it showed no difference of parental influence
on the offspring; another study in Italy also showed similar results (35), but on the
contrary many studies showed that the maternal influence was much higher than the
paternal influence on the offspring, especially among the Caucasians (36—43). In
Hong Kong (44) a study showed that the paternal influence was higher. What was
more interesting regarding an epidemiological aspect was a study done in south India
(45); this study showed that there was no maternal influence on the offspring, which
caused interest and led to a study in Sri Lanka (46) to see which parental influence
was higher. The study in Sri Lanka was contrary to the study in India because it
showed that there was a significant maternal influence. The current study also is
consistent in having a significant maternal influence over the paternal influence in
both countries.
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As it is well known and already mentioned in the theoretical review, there are
studies showing positive results of the association of smoking. At the same time
there were certain studies that showed that there was no significant role of smoking
in diabetes. In this study cigarette smoking distribution was significantly different
among both groups. If smokers are diagnosed at higher rates than non-smokers, the
result might lead to a stronger positive association between smoking and diabetes than
actually exists. Conversely, if smokers are diagnosed atlower rates than non-smokers,
any bias would be toward the null value. In one report, smokers were marginally less
likely than non-smokers to use health services (47) Therefore, the results are most
likely conservative estimates of the smoking and diabetes association. However, a
limitation of my study would be not focusing on the frequency of smoking to see if
there is a dose related association or not.

BMI had a significant difference in the distribution where in Latvia most of the
patients fell into the larger range of the BMI categories. It showed that obesity seems
to be more prevalent among the Europeans. This result agreed with some studies
which showed that one of the main factors, contribution to insulin resistance in
Caucasians was obesity, where as studies in South Asians reveal that even a moderate
degree of obesity can produce insulin resistance, because fat tends to accumulate
more in the abdominal region in people of this ethnic group (48). New data suggest
that South Asians are more susceptible to developing truncal obesity which increases
the risk of insulin resistance. This is called the “Asian Indian phenotype” (49).
This could also be shown by the WHR relationship. In this study the majority of
Latvians fell into the >0.95 range, Sri Lankans were also in the higher range, but
the increase of the number of patients started from 0.85 onwards. This may also be
due to the previously mentioned information that a moderate degree of obesity could
cause diabetes in South Asians, but it did not agree with the fact that truncal obesity
was more susceptible among South Asians. Some studies have shown that levels
of adiponectin are lower, and CRP levels are higher, in South Asians compared to
Europeans (50-53).The cut-off point of waist to hip ratio is controversial. So further
studies should be focused upon the WHR cut-off point difference among different
ethnicities.

Physical activities seem to have had a significant influence on diabetic patients,
as most of the patients who have T2DM seem to have fallen under the category of
no exercise at all. Certain studies show that an increase in physical activity reduces
the risk of T2DM (54), whereas certain studies are opposed to this concept showing
there is no significance between the 2 variables (55). The reason for positive T2DM
patients is most likely because they have the same motivational barriers, including
lack of interest; T2DM patients often have physical disabilities (56) and usually
have decreased exercise capacity (57). A limitation to the study could be that the
information was self-reported and therefore the risk factor could be underestimated.

In this study alcohol consumption does seem to have had a significant difference
in association with diabetes in both groups. The lower percentage of alcohol in Sri
Lanka maybe attributed to the fact that alcohol consumption among the female
population is greatly low due to cultural reasons. It also in correlation with the WHO
global risk factor statistics systemic review of alcohol consumption and T2DM by
Andrea A. Howard et al. showed that moderate alcohol consumption is associated
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with a decreased incidence of diabetes mellitus and a decreased incidence of heart
disease in persons with diabetes. Another study (58) suggests that there was an
approximately 30% reduced risk of T2DM in moderate alcohol consumers, whereas
no risk reduction is observed in consumers of >48 g/day.

When taking concomitant medications that involved hypertension and lipid
lowering medications, what was most important was that in Latvia there was a majority
of patients with diabetes who used lipid lowering +/- antihypertensive medications.
This correlates with some studies which also compared European Caucasians and
South Asians (59, 60). The difference for this could be related to the difference in
the setting of patient data collection. In Sri Lanka the data collection was from an
outpatient department, whereas in Latvia it was from a hospital environment. In
a hospital environment it is highly likely that the patients have more concomitant
chronic diseases than in an outpatient setting causing the increased usage of the
above mentioned medications. Another reason for this could be that as shown earlier,
Latvian patients seem to have a higher BMI and WHR which could indicate that
they are more obese. Therefore obesity could also lead to the increased incidence
of hypertension and dyslipidemia that has been shown. Overall there seems to be an
association of T2DM with hypertension (61, 62) and hyperlipidemia (63—-65) which
is consistent with many studies.

The gender in this study was predominantly the female population, and the
age group mostly affected is between 55—65 years. This is similar to findings from
certain studies (56, 57). This may not be consistent in every research, change in
prevalence could be due to different distributions of risk factors such as body mass
index, physical activity, and genetic differences. The predominance of women in the
age group 5565 could be due to the loss of protective hormones at this age due to
menopause.

There is a remarkable difference between the two countries regarding treatment.
It is clearly depicted that in Sri Lanka the majority of patients take tablets, and the
usage of insulin is low, which is in contrast to Latvia. The reason for this could be
that in Sri Lanka, anti-diabetic medications are not reimbursed by the government.
Tablets are less costly than insulin, therefore it could be a reason why this mode of
treatment is more popular among patients. In Latvia all anti diabetic medications are
reimbursed by the government, therefore this could be the reason that insulin is used
in a significantly higher percentage.

Due to the fact that the number of patients collected in this study was only a
small percentage of the general population, this study cannot represent the whole
population but rather an overview of the prevalence of risk factors among known
diabetics in the two countries.

In conclusion, during assessment of the prevalence of risk factors in Sri Lanka,
it was quite evident that familial clustering played a dominant role comparatively to
the other known diabetic risk factors. In Latvia, hypertension seems to predominate
which was also closely accompanied by obesity. Following these were dyslipidemia,
lack of physical exercise, alcohol, age, smoking and family history. The parental
diabetes brings an earlier onset of disease on the offspring; this is further elaborated
that it is the maternal transmission that is dominant comparatively to the paternal
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influence. When considering the distribution of risk factors between the two groups,
although genetics is a non-modifiable risk factor, we could increase awareness about
risk factors and educate more on prevention. Special attention should be made to
those with a positive family history. Furthermore, since the results show that in Sri
Lanka comparatively younger individuals are affected, we should also try to promote
individuals who already have been diagnosed of T2DM for routine checkups for
complications due to the longer hyperglycemic period. In Latvia weight loss seems
to be the most important preventative method; additionally advice to stop smoking
and other risk factor reduction methods should be elaborated among the general
public. Finally, it is important to stress that prevention is better than cure, so in both
countries risk factor intervention should be further emphasized with focus on the
high risk population.
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Kopsavilkums

2. tipa cukura diabéts (2TCD) ir hroniska progreséjosa slimiba, kas var novest pie
invalidizejosam komplikacijam, ja netiek piendacigi arstéta. Ir nepieciesama ilgstoSa
antidiabetisko medikamentu lietosana, kas palielina veselibas apriipes izmaksas Siem
pacientiem. Industrializacijas laikmeta 2TCD prevalence ir strauji palielinajusies un
saslimSanas sakums ir kluvis agraks.

ST pétijuma méerkis bija noteikt 2TCD riska faktoru izplatibu zinamiem diabéta
pacientiem Srilankas un Latvijas populdcijas un raksturot etniskas atskiribas. Ipasa
veriba tika veltita saslimSanas vecuma atskirtbam gimenés, kuras ar diabetu slimoja gan
vecaki, gan bérni.

Pétijuma tika iekjauti 430 pacienti ar zindmu 2. tipa cukura diabétu, 224 Srilankas
kohorta (SL) un 206 pacienti Latvijas kohorta (LV). Visi pacienti tika aptaujati ar strukturétu
anketu palidzibu, un viniem tika izmerits vidukla un gurnu apkartmérs. Pétijuma rezultati
uzradija, ka Srilankas pacientu kohorta diabéta gimenes anamnéze bija statistiski ticami
biezaka gan pa mates liniju (SL 37% vs. LV 18%, p < 0.0001), gan pa téva liniju (SL
20% vs. LV 9%, p = 0,0001), gan art kopéja diabéta gimenes anamnéze (SL 40% vs.
LV 10%, p < 0,0001). Kopuma iedzimtiba pa mates liniju bija biezaka abas populacijas.
Pacientiem, kuriem ar diabétu slimoja arl mate, pacienta saslimsanas vecums bija
statistiski ticami zemaks neka mates saslimsanas vecums abas populacijas (SL 44,6 + 11,4
vs. 55,2+ 10,5 gadi, p < 0,0001 un LV 51,6 = 8,4 vs. 58,2 + 15,3 gadi, p = 0,003). Lidziga
atrade bija arT pacientiem, kuriem diabéta iedzimtiba bija pa téva liniju (SL 42,3 £ 10,6 vs.
57,5+ 11,9 gadi, p < 0,0001 un LV 47,7 £ 8,8 vs. 56,2 + 10,5 gadi, p = 0,01).

Latvijas kohorta bija biezak izplatiti sadi 2TCD riska faktori: palielinats kermena
svars, izteikts ka kermena masas indekss (LV 33,6 + 6,5 kg/m? vs. SL 24,2 + 3,6 kg/m?,
p < 0,0001) un vidukla-gurnu apkartmérs (LV 0,96 + 0,09 m vs. SL 0,92 £ 0,07 m,
p < 0,0001). Ari arterialas hipertensijas un dislipidemijas izplatiba Latvija bija
augstaka (LV 58% vs. SL 30%, p < 0,0001). Latvija bija lielaks regularo alkohola
lietotaju ipatsvars (LV 61% vs. SL 27%, p = 0,001) un smékétaju ppatsvars (LV 31% vs.
SL 21%, p = 0,02). Statistiski bittiskas atskiribas tika atrastas ari moralo antidiabétisko
medikamentu lietosana (SL 81% vs. LV 29%, p < 0,0001) un insulina lietosana (SL 7%
vs. LV 38%, p < 0.0001).

Nobeiguma més secinam, ka Latvijas un Srilankas diabéta pacientu kohortds bija
vérojamas statistiski biitiskas atSkirtbas. Srilankas diabéta pacientiem bija zemaks
saslimsanas vecums neka Latvija, turklat abas populdacijas dominéja diabéta iedzimtiba
pa mates liniju. Abas populdcijas ka galvenie diabéta riska faktori bija iedzimtiba un
aptaukosanas. 2. tipa cukura diabéta prevencijas programmas lielaka uzmaniba ir
Japievers sabiedribas izglitoSanai par veseligu dzivesveidu un diabéta skrinings javeic
gimenés, kuras ir atkartoti saslimsanas gadijumi ar cukura diabeétu.

Atslegvardi: 2. tipa cukura diabéts, 2. tipa cukura diabéta iedzimtiba, modificejamie
diabeta riska faktori.
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Veselibas statistikas dati apliecina augstu Latvijas iedzivotaju, taja skaitda b&rnu, mirstibu,
saslimstibu ar atseviskam slimibam, invaliditati un hronisko slimibu izplatibu. Augsta ir
iedzivotaju mirstiba to naves c€lonu dél, kurus Pasaules Veselibas organizacija ir defingjusi
ka ,,noverSsamus”. Tai pasa laika mediciniskas palidzibas pieejamibas raditajs — ambulatoro
apmekl&jumu skaits uz 1 iedzivotaju — bitiski nemainas.

Darba meérkis: salidzinat un izvertét veselibas apriipes finansgjumu trijas Baltijas valstis.
Novertét saslimstibas, mirstibas un veselibas apriipes pieejamibas sakaribas.

Materiali un metodes: izmantotas veselibas nozares resursu un to lietoSanas statistikas
datubazes, PVO European Health for All, Naves c€lonu datubaze, onkologisko un citu slimibu
registru informacija. Datu apstrad€ izmantota SPSS programmas 15. versija. Analizei lietotas
statistiskas datu analizes, aprakstosas statistikas un sakaribu pétiSanas metodes.

Rezultati: Latvija ir viszemakais valdibas un visaugstakais privata veselibas apriipes finansgjuma
Tpatsvars, ki ari viszemakais pirktsp&jas paritites standarta [fmenis uz 1 iedzivotaju. Sie raditaji
ietekm@ veselibas apriipes pieejamibu. Izmantojot sakaribu pétiSanas metodes, iegiiti rezultati,
kas apliecina saslimstibas, mirstibas un veselibas apriipes pieejamibas sakaribas. Korelacijas
koeficients (» = -0,78) apstiprina cieSu negativu saistibu starp ambulatoriem apmeklgjumiem
(pieejamibas raditajs) un saslimstibu ar visu formu aktivu tuberkulozi uz 100 000 iedzivotaju,
starp ambulatoriem apmeklgjumiem un laundabigo audz&ju 4. stadijas kliniskas grupas
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ipatsvaru (r = -0,89), starp ambulatoriem apmekljumiem un operéto skaitu ¢iilas perforacijas
del (r = -0,83), ambulatoriem apmeklgjumiem un jauniem invaliditates gadijumiem (» = 0,78).

Secinajumi: nepietickamais veselibas apriipes valdibas finansgjums ietekm& veselibas
apripes pieejamibu, kura savukart batiski iespaido saslimstibu un mirstibu. Pieaugot
ambulatoro apmekl&jumu skaitam, var butiski samazinat atsevisku slimibu incidenci un tas
izraisTto mirstibu. legiitos rezultatus var lietot slimibu skaita prognozg€sanai un kompensgjamo
medikamentu iegades planoSanai.

Atslegvardi: mediciniskas palidzibas pieejamiba, mirstiba, saslimstiba, slimibu ielaistiba,
ambulatorie apmekl&jumi, ,,novér§amas” naves.

Ievads

Veselibas statistikas dati apliecina augstu Latvijas iedzivotaju mirstibu,
saslimstibu ar atseviskam slimibam, invaliditati un hronisko slimibu izplatibu, tatad
objektivi sliktu veselibu (8).

Vidgjais paredzamais miiza ilgums, kas raksturo iedzivotaju veselibas stavokli,
Latvija ir viens no zemakajiem Eiropa (2). To ietekmé augstie mirstibas raditaji, ka
ar citi raditaji, kas raksturo mediciniskas palidzibas pieejamibu un tas kvalitati (7).

Pasaules Veselibas organizacija ir defingjusi ,,novér§amas” naves c€lonu grupu.
Latvija ir augsta iedzivotaju mirstiba no $aja grupa ieklautiem naves c€loniem. Seviski
jaatzZim€ mirstiba darbspgjas vecuma, no pneimonijas, tuberkulozes un ¢iilas slimibas.

,NoverS§amas” naves ir labs instruments, lai novertétu veselibas apripes kvalitati.
Tas identific apstaklu vai gadijumu skaitu, kam nebitu janotiek labi funkciongjosa
veselibas apriipes sistéma, un argumentg, ka jebkuri $adi gadijumi norada uz
veselibas apriipes trikumiem (13).

Peétfjumi liecina, ka veselibas apriipes sisttmas modeli var but saistiti ar
atbilstoso populaciju mirstibas un saslimstibas raditajiem. Pieméram, veselibas
apripes pieejamiba ietekmé slimibu vélaku diagnostiku, biezas komplikacijas, kas
palielina arstéSanas izmaksas.

20. gadsimta visas Eiropas regiona valstis ir notikusi veselibas apriipes sisteémas
maina, tas reformas. Ir c€lusas medicTnisko pakalpojumu izmaksas. Daudzu cilvéku
veseliba ir kluvusi atkariga no vinu sp&jam maksat par veselibas pakalpojumiem un
citiem sist€émas pieejamibas un izmantosanas aspektiem.

Arl Latvija kop$ 1993. gada notiek un turpinas veselibas apriipes reforma.
Kopgjais veselibas apriipes finans€jums ir nepietiekoss, palielinas pacientu maksajumu
patsvars. lesp&jams, ka viens no Latvijas iedzivotaju sliktas veselibas iemesliem ir
mediciniskas palidzibas pieejamibas pasliktinasanas kopg€ja zema veselibas apriipes
finansgjuma un ieilguso reformu dél (6).

1. Saslimstiba ar atseviskam infekcijas un neinfekcijas slimibam

Kops 1991. gada dazadu socialekonomisku un politisku parmainu dé] Latvija
bija vEérojams strauj$ saslimstibas picaugums ar tuberkulozi. Tuberkuloze ir sociala
slimiba — nabadziba, bezdarbs, alkoholisms, narkomanija, nevériba pret savu veselibu
ir galvenie faktori, kas veicina tuberkulozes izplatibu. Viens tuberkulozes slimnieks,
kas izdala tuberkulozes mikobakterijas, gada laika var inficét 10—15 veselos cilvékus,
un seviski bistams $ads slimnieks ir b&rniem.
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Peéc 11 gadus ilgstosa, ikgad&ja tuberkulozes izplatibas pieauguma 2002. gads
iezZimgjas ar tas samazinaSanos gan pieaugusiem, gan bérniem. Latvija 2008. gada
saslimstiba ar tuberkulozi sasniegusi zemako ITmeni ped&jo 13 gadu laika, vérojama
arT multirezistentas tuberkulozes gadijumu skaita samazinasanas. Tomér satraukumu
rada to pacientu skaita pieaugums, kuri slimo ar tuberkulozi un HIV vienlaikus.
1998. gada Latvija bija 1 pacients ar $adu dualu infekciju, bet 2008. gada to skaits
pieaudzis Iidz 56.

Saslimstibas samazinaSanos Latvija dal&ji var skaidrot ar to, ka tika izstradata
Nacionala tuberkulozes apkaro$anas programma, kurd ir noteikta tuberkulozes
apkaro$anas nacionala stratégija.

Tas izstrade un planosanas procesa tika izmantotas Pasaules Veselibas
organizacijas rekomendacijas tuberkulozes apkarosana valstis ar augstu tuberkulozes
saslimstibu un multirezistenci.

2008. gada saslimstiba ar dazada veida tuberkulozi bija 40,3 gadijumi uz
100 000 iedzivotaju jeb 918 saslimuSie salidzinajuma ar 1998. gadu, kura bija
visaugstaka saslimstiba ar tuberkulozi Latvija kops§ 20. gs. 70. gadiem. Saslimstiba
ir samazinajusies par 33,7 saslim$anas gadijumiem uz 100 000 iedzivotaju. Toméer,
saltidzinot Latvijas raditajus ar citu valstu raditajiem, jasecina, ka saslimstibas [Tmenis
joprojam ir augsts.

Augsts ir saslimstibas ITmenis ar laundabigiem audzgjiem, augsti ir to ielaistibas
raditaji (sk. 1. tab.).

Neapmierino$i javerte vizualas lokalizacijas véza formu novélota diagnostika.
2009. gada tika veikts pétijums (10), lai noskaidrotu, vai pastav sakaribas starp
socialdemografiskiem faktoriem (dzimumu, vecumu, tautibu, dzivesvietu), kas
raksturo pacientu, un novélotu grieSanos pie arsta, ka ari iemeslus, kadel pacienti
versas pie arsta parak velu. Konstatets, ka Latvija laika posma no 2005. Iidz 2007.
gadam ir registréti 28077 jauni véZa gadijumi, no tiem 14381 gadijums (51%)
diagnosticets 3. vai 4. slimibas stadija. No visiem gadijumiem, kuros bija noradits
novélotas diagnostic€Sanas iemesls, 64% gadijumu ir bijusi pacienta novélota
veérSanas pie arsta, 34% gadijumu — slépta slimibas gaita un tikai 2% gadijumu —
veselibas apriipes kliidas. Sie dati liecina par slimibu ielaistibu un dinamiskas
noverosanas trikumu.

Analiz€jot garigo saslimSanu izplatibu Latvija pedgjo desmit gadu griezuma,
redzams, ka ar katru gadu palielinas registréto pacientu skaits ar garigam
saslim$anam. P&dgjos gados saslimstibas raditajs ir stabilizgjies, un tas var liecinat
par zinamu konsekvenci diagnostikas jautajumos, pacientu apriipes un registracijas
nosacijumos.

Sirds un asinsvadu slimibu izplatibas struktiira nozimigako vietu ienem
hipertensiva slimiba (36%), tad seko cerebrovaskularas slimibas (25%) un hroniska
i8émiska slimiba (25%). Analizgjot saslimstibu ar sirds un asinsvadu slimibam,
jasecina, ka, tapat ka izplatibas struktiira, 2008. gada vislielako dalu veidoja pacienti
ar hipertensivo slimibu — 36%, tad seko cerebrovaskularas slimibas —25% un hroniska
sirds is€miska slimiba — 25%. ArT pacientu sastava analize stacionaros norada, ka
2008. gada vislielaka stacionaros arsteta pacientu grupa ir tiesi sirds un asinsvadu
slimibu pacienti — kopa 88 046 pieauguso, tadgjadi stacionaros arstéto pieauguso
iedzivotaju skaits ir palielinajies par 1,7% salidzinajuma ar 2006. gadu (15).
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Ik p&c 10 sekundém visa pasaule 2 cilveki saslimst ar cukura diab&tu un ik péc
10 sekundeém mirst viens cilveéks no cukura diabgta izraisttajam komplikacijam. Cukura
diabéts ir ceturtais izplatitakais naves c€lonis pasaule un rada daudz komplikaciju, kas
var pasliktinat pacientu dzives kvalitati, izraisit invaliditati un novest pie priekslaiciga
darbspgju zuduma. Latvija no 2006. lidz 2008. gadam tadam cukura diab&ta
komplikacijam ka miokarda infarkts un stenokardija bija tendence picaugt (8).

2. tabula. Jauni invaliditates gadijumi uz 1000 iedzivotajiem Baltijas valstis

Table 2. The new invalidity cases in the Baltic countries per 1000 population

Gadi Jauni invaliditates gadijumi uz 1000 iedzivotajiem
Igaunija Latvija Lietuva

1992 5,38 3,22 7,63
1993 6,17 2,28 6,32
1994 6,14 1,76 6,65
1995 5,16 1,65 6,74
1996 6,55 1,57 6,90
1997 6,50 1,12 7,51
1998 7,18 1,17 8,04
1999 8,46 1,22 8,79
2000 33,2 1,12 8,01
2001 42,9 1,05 8,03
2002 14,6 1,02 9,03
2003 12,7 1,18 10,41
2004 13,4 1,46 10,07
2005 13,0 1,59 6,13
2006 13,6 1,81 6,70
2007 12,8 2,16 8,31

Avots: izstradajusas autores; sakotngjo datu pirmavots — PVO datubaze European Health for All.
Data source: Development of the authors; the initial data provenance — data base of WHO
,European Health for all”.

Traumu izraisTtais mirstibas Itmenis ES valstis atSkiras. Diemzel Baltijas valstis
Saja saraksta ierindojas pirmajas trijas vietas — Lietuva Sis raditajs ir 149,0, Latvija
132,4 un Igaunija 123,4 uz 100 000 iedzivotdju. Viszemaka mirstiba no traumam
ir Niderlandé — 27,7 uz 100 000 iedzivotaju, bet vidgjais raditajs Eiropa ir 43,9 uz
100 000 iedzivotaju (2).

Pasreizgjas veselibas apriipes sist€mas juridiska baze nereglament€ hroniski
slimo pacientu dinamiskds novérofanas biezumu un izmeklgjumu apjomu. Sie
jautajumi ir atstati katra gimenes arsta un specialista kompetence.

1996. gada 27. junija pienemtajam Labklajibas ministrijas rikojumam Nr. 178
,Par diagnozes noteik§anas un arstéSanas standartiem” kop$ 1998. gada ir tikai
rekomendgjoss raksturs. Diagnozes noteikSanas un arsteéSanas standarti tika izstradati,
lai atvieglotu arstu darbu, aprakstot standartprasibas katrai nozologiskai vienibai,
noradot izmekl&Sanas metodes, nepiecieSamas konsultacijas, maksimalos diagnozes
noteik8anas terminus un arsté$anas izvéli. Vienlaikus tika noradits, ka ta ir vairak
orientgjosa neka reglamentgjosa un katra konkréta gadijuma bis atkarTga gan no
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slimibas kliniskas formas un norises, gan no blakus slimibam, pacienta vecuma un
citam individualam Tpatnibam.

Nepictickamais finansgjums veselibas apripé praktiski liedza ieviest Sos
diagnozes noteik$anas un arstéSanas standartus, un seckas tam ir slimibu ielaistiba
primaraja veselibas aprupe.

2. Mirstiba

Latvija ir augsts iedzivotaju mirstibas raditajs (sk. 1. att.). Situacija uzlabojas
1996. gada, kad mirstiba uz 1000 iedzivotajiem ievEérojami samazinajas, tacu
turpmakajos gados ta ir svarstiga. 2002. gada Latvija bija visaugstakais mirstibas
raditajs Eiropas Savieniba (ES vidgjais 2002. gada — 9,7). 2007. gada kopgjais
standartiztais mirstibas raditajs uz 100 000 iedzivotaju bija otrais augstakais ES.
2008. gada mirstiba uz 1000 iedzivotajiem bija zemaka p&dgjos Cetros gados.

184 16,4

i 151
::i 154 14,0 14,013,9 13,8

124 131 134 13,7 135 13,5 13,6 13,9 14,3 13,7

14,5 14,5

Mirstiba uz 1000 iedzivotajiem

o o O N o e oA D
I S S S S S
1. att. Mirstiba uz 1000 iedzivotajiem 1991.-2008. gada

Fig. 1. Mortality per 1000 population, 1991-2008
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Avots: izstradajusas autores; sakotngjo datu pirmavots — Veselibas statistikas un medicinas
tehnologiju valsts agentiiras Naves célonu datubaze.

Data source: Development of the authors; the initial data provenance — Health Statistic and
Medical Technology State Agency Data base Causes of Death.

Raugoties no cilvéciska un socialekonomiska zaud&juma viedokla, priekslaicigas
mirstibas dé| tiek zaudeti dzives gadi, kurus var aprékinat: tie ir potenciali zaudgtie
dzives gadi (PZDG), kurus cilvéks biitu nodzivojis 1idz 65 gadu vecumam, ja nebatu
gajis boja. Kaut arT biezakais naves c€lonis ir asinsrites slimibas, kam seko laundabigi
audzgji, visvairak potencialie dzives gadi tiek zaud@ti, ejot boja darbspgjas vecuma.
Ar vienu PZDG valsts zaud@ ap Ls 2496, tatad Latvija 2007. gada zaud@ti gandriz
375 miljoni latu par vairak neka 150 takstosiem PZDG (8).

Zinatniskas literatliras avoti liecina, ka nepilnibas veselibas apriipé neapsaubami
ietekm¢& mirstibas raditajus. Ta¢u mirstibas raditaju picauguma butiskakais iemesls
ir slimibu un nelaimes gadijumu skaita palielinasanas, ko savukart nosaka veselibu
ietekmgjosie faktori: dzivesveida un paradumu riska faktori, sociala un ekonomiska
nevienlidziba, ilgstoss bezdarbs, nabadziba, sociala izol&tiba u. c. Siem faktoriem ir
liela noztme ka slimibu veicinatajiem un jaucgjfaktoriem.
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Daudzas valstis mirstibas raditajs tieck izmantots iedzivotaju veselibas stavokla
mgérisanai. Pieméram, autori Duglass (Douglas), Noralajs (Noralou), Ross (Roos)
(11) standartiz&to mirstibas raditaju lietoja Manitobas provincé regiona iedzivotaju
veselibas stavokla mériSanai un salidzina$anai. So raditiju valstu iedzivotaju
veselibas stavokla mériSanai izmanto ari Pasaules Veselibas organizacija un Eiropas
Savienibas statistikas institiicija — Eurostat.

Lietojot mirstibas raditaju Latvijas iedzivotaju veselibas stavokla meériSanai,
jasecina, ka salidzinajuma ar citam Eiropas Savienibas dalibvalstim Latvijas
iedzivotajiem ir slikta veseliba. To v&l vairak pastiprina ielaistas slimibas.

3. Veselibas apriipes organizacija un finansé$ana

Neatkaribas gadu sakuma visas tris Baltijas valstis savu veselibas apripes
sist€mas parveidi saka no vienada starta punkta — Semasko varda nosauktas veselibas
apripes sisteémas, kura visus veselibas apriipes pakalpojumus finansg€ja valsts. Bija
radits manigs prieksstats, ka veselibas apriipe nemaksa neko. Sist€ma bija augsti
specializEta un orientéta uz slimnicu sniegto palidzibu. Primara veselibas apriipe tas
klasiskaja izpratné nefunkciongja.

Igaunija jau 1992. gada ieviesa obligato veselibas apdro§inasanu, un ta
pamatojas uz solidaritates principu: Veselibas apdrosinasanas fonds sedz izmaksas
par medicinas pakalpojumiem, neraugoties uz to, cik lielu socialo nodokli konkréta
persona ir maksajusi. Stradajoso samaksato socialo nodokli fonds izmanto ari, lai
nestradajosiem sniegtu veselibas apripes pakalpojumus.

Lietuva obligata apdrosinasana darbojas kop$ 1996. gada un ir trTs veidi, kados
tiek apdroSinata iedzivotdju veseliba: stradajoSiem dala nodokla tiek ieskaitita
slimokasé ka sociala apdrosinasana, cilvéks pats iemaksa noteiktu summu Valsts
ienémumu dienesta (parsvara tie, kas sanem honorarus, un zemnieki); par bérniem,
pensionariem un invalidiem slimokasé naudu parskaita valsts.

Latvija ir valsts finanséta veselibas apriipe. Lai ieviestu obligato veselibas
apdrosinasanu, valstij japiepem vairaki l@mumi. Ir precizi janosaka, par kuriem
pakalpojumiem valsts ir gatava norékinaties ar medicinas iestadém un kadi pakalpojumi
tiek nodoti samaksai privato apdrosinataju parzina. Jaapzinas ari tas, ka apdrosinatajs
nav socialas palidzibas organizacija un valstij jaturpina uznemties riipes par bérniem,
pensionariem, garigi slimajiem u. c. Patlaban veselibas apdro$inasana valstT ir brivpratiga.
legiistama informacija liecina, ka veseliba Latvija apdroSinata 20-25% stradajoso.
Polises lielakoties ka bonusu darbiniekiem iegadajas uznémumi un iestades.

Pasaule pastav vairaki veselibas apriipes finansé$anas modeli. Ka labs piemérs
nereti tick minéta Lielbritanijas nacionala veselibas apriipes sistéma, kas tiek finanséta
no vispargjiem nodoklu ien€mumiem. Sist€ma ir centralizeta — valsts finans€ arstus,
slimnicas un pargjo infrastruktiiru.

Veselibas apriipi var sanemt visi, arT neapdro$inati cilveki. Ja vini vElas papildu
pakalpojumus, tad var apdroginaties brivpratigi. So sistému déve par Beveridza modeli,
un ta biitiba ir nodro§inat veselibas apriipi atkariba no apripes nepiecieSamibas, nevis
no maksatsp&jas. Gimenes arsti — primarie pakalpojumu sniedzgji — ir ka sekundaras
apripes (slimnica) vartsargi. P&c lidziga modela darbojas veselibas apriipes sistéma
Latvija, Somija, Zviedrija un Francija (8).
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Pasaules Veselibas organizacija par vislabako ir atzinusi Francijas sistému, kura
pamata tiek finanséta no nodokliem. Visa nauda iet caur attiecigo valsts institficiju un
tas uzraudzitiem fondiem, kas to sadala p&c vauceru sist€mas principa. Tas nozimg,
ka katrs var nopirkt pakalpojumus pie jebkura pakalpojumu sniedzgja.

Pret&js Beveridza modelim ir Bismarka modelis — veselibas apriipes finanséSana
no veselibas apdrosinasanas prémijam. ApdroSinasana ir obligata, un prémiju var
maksat gan darba devéjs, gan némejs. Maksajums liela méra ir atkarigs no cilvéka
ienakumiem — ja tie parsniedz noteiktu Iimeni, var izvél&ties, vai prémiju maksat
slimokasé vai privatajam apdro$inatajam. Sis sistémas principi ir solidaritate —
turigakie maksa par mazak maksatspgjigiem, veselie — par tiem, kam ir veselibas
problémas. ArT $aja sistema bitiska nozime ir gimenes arstam, taéu pati sisteéma ir
decentraliz&ta un valstij ir salidzinos$i necila loma (8).

Eksperti uzskata, ka idealas veselibas apriipes finans€$anas sisteémas nav, katram
modelim ir savi plusi un minusi, turklat tas, kas der viena valsti, var nederét cita.
Diskusija par obligato veselibas apdroSinasanas ievieSanu Latvija ir tikai sakusies,
un iesp&jamie varianti ir vairaki.

Visas trijas valstis neatkaribas gados izveidots un funkcioné gimenes arstu
dienests, kas veido veselibas apriipes sistémas pamatu.

Pasaules Veselibas organizacijas datubazes European Healh for All dati liecina,
ka no trijam Baltijas valstim viszemakais veselibas apriipei pieskirtais budzeta
1patsvars no IKP, sakot ar 1998. gadu, ir Igaunijai (sk. 3. tab.). Tacu bitiski ir, ar
kadu dalu valdiba piedalas kopgja veselibas apripes budzeta veidoSana. Igaunija
valdibas finans€juma Tpatsvars analiz€jama perioda sakuma ir 89,8% (1995) un
beigas — 78,2% (2007).

3. tabula. Lidzekli veselibas apriipei procentos no iek§zemes kopprodukta Baltijas valstis
Table 3. Total expenditure on health as % of GDP in the Baltic countries

Gads Lidzekli veselibas apriipei procentos no iek§zemes kopprodukta Baltijas valstis
Igaunija Latvija Lietuva
1995 6,3 5,9 5,6
1996 6,6 6,2 6,0
1997 6,2 6,4 6,0
1998 5,6 6,4 6,1
1999 5,9 6,5 6,2
2000 5,3 6,0 6,5
2001 4,9 6,1 6,3
2002 4,9 6,2 6,4
2003 5,0 6,1 6,5
2004 5,2 6,1 5,7
2005 5,0 5,9 5,9
2006 52 6,6 6,2
2007 5,4 6,2 6,3

Avots: izstradajusas autores; sakotngjo datu pirmavots — PVO datubaze European Health for All.
Data source: Development of the authors; the initial data provenance — WHO data base ,,European
Health for All”.
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Latvija vairak neka Igaunija tiek pieskirti Iidzekli veselibas apriipei procentos no
ick§zemes kopprodukta, ipasi sakot ar 1997. gadu (sk. 3. tab.), tacu valdibas finans€juma
patsvars ir ievérojamaki zemaks neka abas parcjas Baltijas valstis (sk. 4. tab.).

4. tabula. Valdibas un privata finanséjuma Ipatsvars no kopéja veselibas apriipes
finans¢juma Baltijas valstis

Table 4. General government and private sector expenditure on health as % of total health
expenditure in the Baltic countries

Valdibas un privata finanséjuma Ipatsvars no kopgja veselibas apriipes finanséjuma
Baltijas valstis
Gads Igaunija Latvija Lietuva
Valdibas Privata Valdibas Privata Valdibas Privata
finanséjuma | finanséjuma | finanséjuma | finans€juma | finanséjuma | finanséjuma
Ipatsvars Ipatsvars Ipatsvars Ipatsvars Ipatsvars Ipatsvars
1995 89.8 10,2 66,3 33,7 74,2 25,8
1996 88,4 11,6 57,8 42,2 70,4 29,6
1997 89,2 10,8 55,8 44,2 72,5 27,5
1998 86,3 13,7 59,2 40,8 76,0 24,0
1999 81,0 19,0 58,4 41,6 74,9 25,1
2000 77,5 22,5 54,4 45,6 69,7 30,3
2001 78,6 21,4 51,2 48,8 72,6 27,4
2002 77,1 22,9 52,1 47,9 74,9 25,1
2003 77,1 22,9 52,8 47,2 76,0 24,0
2004 76,0 24,0 54,2 45,8 67,6 32,4
2005 76,9 23,1 57,4 42,6 67,3 32,7
2006 73,3 26,7 59,2 40,8 70,0 30,0
2007 78,2 21,8 57,9 42,1 70,4 29,6

Avots: izstradajusas autores; sakotngjo datu pirmavots — PVO datu baze European Health for All.
Data source: Development of the authors; the initial data provenance — WHO data base ,,European
Health for All”.

Latvija valdibas finansgjums veido tikai no 66,3% (1995) lidz 57,9% (2007) no
kopgja veselibas apriipes finans€juma. Tai pasa laika privata finans€juma tpatsvars ir
gandriz divas reizes lielaks neka Igaunija un vidgji 1,4—1,8 reizes lielaks neka Lietuva.
Privatais finansgjums perioda sakuma bija 33,7% (1995) un beigas jau 42,1% (2007).

Lietuva valdibas finans&juma Tpatsvars analiz€jama perioda sakuma ir 74,2%
(1995) un beigas — 70,4% (2007). Privatais finans€jums perioda sakuma ir 25,8%
(1995) un beigas — 29,6% (2007).

Tadgjadi jasecina, ka Latvija veselibas apriipe reali nav bijusi valdibu prioritate, jo
loti liela ir valsts nefinanséto vai dalgji finans€to veselibas apriipes pakalpojumu dala,
kas gulstas uz pacientu vai treSo personu pleciem (pasvaldibas, darba devgji utt.) (3).

4. Veselibas apriipes pieejamiba

Novelota arsta vizite noved pie situacijas, ka arvien vairak cilvéku sirgst ar
arst€jamam, tacu smagam slimibam. Krasi palielinas saslimstiba ar atseviskam
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hroniskam slimibam. Arvien picaugoss cilveéku skaits mirst no ielaistam un nearstétam
slimibam. Nepietieckama medicinisko pakalpojumu izmantoS$ana var novest valsti un
sabiedribu pie augstam ekonomiskam un socialam izmaksam.

Viens no raditajiem, kas raksturo veselibas apripes pieejamibu, ir ambulatoro
apmekI&jumu skaits uz 1 iedzivotaju (t. sk. arT uz 1 bernu, kam S§is raditajs atseviski
nav noteikts).

Veselibas statistikas dati liecina, ka ambulatoro apmekl&umu skaits uz
1 iedzivotaju (pieejamibas raditajs) no 1991. Iidz 1997. gadam samazinajas, no
1998. gada nedaudz pieauga un 2007. gada bija 5,8 apmekl&jumi uz 1 iedzivotaju.

Veselibas apriipes piecjamibas saistiba ar iedzivotaju finansialo situaciju ir p&tita
vairakos zinatniskos darbos. P&tot veselibas apriipes pakalpojumu pieejamibu Riga
un Vidzemé (1), noskaidrots, ka daudziem respondentiem visproblematiskaka ir
finansiala pieejamiba. Pieradits, ka Latvija veselibas apriipes sisteémas reformas gaita
laikposma no 1993. lidz 1997. gadam bija radita netaisniga veselibas apriipes finansu
lidzeklu sadale, kas savukart noteica atSkiribas veselibas apripes pakalpojumu
pieejamiba un dazadu administrativo teritoriju iedzivotaju veselibas stavokli. legiiti
statistiski dati/rezultati par veselibas apriipes pakalpojumu pieejamibas problemam
saistiba ar iedzivotaju ienakumiem (9).

Izmantojot aprakstosas statistikas un sakaribu pé&tiSanas metodes, raksta pétita
veselibas apriipes pieejamibas saistiba ar iedzivotaju pirktsp&ju un iedzivotaju
veselibu, $im noliikam izmantojot attiecigus statistikas datus, mainot faktorialas un
rezultativas pazimju skalas raditajus.

Sakaribu pétiSanai lietotas laikrindu datu kopas, katru gadu uzskatot par vienu
novérojumu. Analizéta korelacijas regresija. Sie raditaji parada sakaribu cie$umu
starp dinamikas rindam. legutie dati liecina, ka apgabala no 5,8 ambulatoriem
apmeklgjumiem uz 1 iedzivotaju Iidz 7,4 sakaribas ir linearas. P&c korelacijas
koeficienta lieluma tika veértéts sakaribu cieSums: » = 0-0,19 — loti vaja korelacija,
r=0,2-0,39 — vaja korelacija, » = 0,4-0,59 — vid&ja korelacija, » = 0,6-0,79 — cieSa
korelacija, » = 0,8—1 — loti cieSa korelacija. Nemts véra, ka regresijas koeficients
var biit robezas no -1 lidz +1. Ja koeficients ir pozitivs, tiek uzskatits, ka starp
mainigajiem pastav pozitiva korelacija, ja koeficients ir negativs — pastav negativa
korelacija, bet, ja koeficients ir 0, starp konkrétajiem faktoriem korelacija nepastav.

Par statistiski ticamu tiek uzskatita p vertiba, kas < 0,05. Statistiskai datu
apstradei izmantota SPSS programmas 15. versija.

Analizgjot korelacijas, tika nemts véra, ka korelacija nav céloniba (Seit var biit,
bet var arT nebiit), bet kauzala saistiba starp diviem mainigajiem.

4.1. Saistiba starp pieejamibu un IKP — pirktsp€jas paritates standarta
vienibas

Pirktsp&jas paritates standarta vienibas (PPS) ir maksliga kop€ja valiitas vieniba
(indekss), ko Eiropas Savieniba izmanto ekonomikas summaro raditaju apjoma
izteikSanai, lai salidzinatu valstis un likvidétu cenu atskiribas dalibvalstis. Eiropas
Savienibas 27 dalibvalstis ta ir vienada ar 100. Ja kadai valstij $is indekss ir lielaks
par 100, tas nozim&, ka Sai valstij IKP uz 1 iedzivotaju ir augstaks neka vidgji
Eiropas Savieniba.
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Eurostat datubazes dati liecina, ka, pieméram, 2007. gada IKP — PPS Danijai
bija 121,3, Luksemburgai — 275,2, Igaunijai — 68,8, Latvija — 55,7, Lictuvai — 59,3.
Latvija ir viszemakais pirktsp€jas paritates standarta limenis uz 1 iedzivotaju. No
trijam Baltijas valstim Igaunija visa analiz€jama perioda ir visaugtakais pirktsp&jas
paritates standarta Itmenis, tad seko Lietuva un ka pedgja ar viszemako pirktsp&jas
paritates standarta [imeni — Latvija. L1dz §im nav pétta saistiba starp pieejamibu un
IKP — pirktspgjas paritates standarta Itmeni.

Laikrindu datu kopas aptver 11 gadus. Regresijas vienadojumos uz horizontalas
jeb abscisu ass tika atlikta faktoriala pazimju skala — IKP — pirktspjas paritates
standarta vienibas, uz vertikalas jeb ordinatu ass — rezultativo pazimju skala —
ambulatoro apmeklgjumu skaits uz 1 iedzivotaju (pieejamibas raditajs).
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2. att. Saistiba starp pieejamibu un IKP — pirktsp€jas paritates standarta vienibas Igaunija

Fig. 2. The correlation between outpatient visits and GDP — purchasing power standard
units in Estonia

Avots: izstradajusas autores; sakotngjo datu pirmavots — Eurostat datubaze, PVO datubaze European
Health for All.

Data source: Development of the authors; the initial data provenance — date base of Eurostat, data
base of WHO ,,European Health for All”.
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3. att. Saistiba starp pieejamibu un IKP — pirktsp€jas paritates standarta vienibas Latvija

Fig. 3. The correlation between outpatient visits and GDP — purchasing power standard
units in Latvia

Avots: izstradajusas autores; sakotngjo datu pirmavots — Eurostat datubaze, PVO datubaze European

health for All.
Data source: Development of the authors; the initial data provenance — date base of Eurostat, data

base of WHO ,,European Health for All”.
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Analizgjot Latvijas un Igaunijas datus, tika secinats, ka pastav Joti ciesa saistiba
starp IKP, kas izteikts pirktspEjas paritates standarta vienibas uz 1 iedzivotaju, un
veselibas apriipes pieejamibu raksturojoSo raditaju — ambulatoro apmekl&jumu skaitu
uz 1 iedzivotaju (r = 0,92, p < 0,001). Korelacijas vienadojumu var izteikt §adi: IKP
pirktspg€jas paritates standarta vienibam uz 1 iedzivotaju piecaugot par 1, pieejamibas
raditajs uz 1 iedzivotaju Igaunija pieaugtu par 0,032, Latvija par 0,048. Lietuvas
statistisko datu analize $adu saistibu neuzrada.

4.2. Pieejamiba un iedzivotaju veseliba

Laikrindu datu kopas aptver 16 gadus. Regresijas vienadojumos uz horizontalas
jeb abscisu ass tika atlikta faktoriala pazimju skala — pieejamibas raditajs —
ambulatoro apmekl&jumu skaits uz 1 iedzivotaju, uz vertikalas jeb ordinatu ass —
rezultativo pazimju skala — saslimstiba un mirstiba ar noteiktam slimibam.

30

y =-2,2676x + 35,375
25 7 =0,7996

2
r=-0,89
201 p < 0,001

15

10

5

0 T T T
0 2 4 6 8

4. att. Saistiba starp pieejamibu un IV stadija diagnosticéto laundabigo audzéju
Ipatsvaru
Fig. 4. The correlation between outpatient visits and proportion of malignant tumours
diagnosed at the 4th stage
Avots: izstradajusas autores; sakotngjo datu pirmavots — Veselibas statistikas un medicinas
tehnologiju valsts agentiiras datubaze.

Data source: Development of the authors; the initial data provenance — date base of Health
Statistic and Medical Technology State Agency.

Pastav loti cieSa un statistiski ticama korelacija starp veselibas apriipes
pieejamibas raditaju — ambulatoro apmeklgjumu skaitu uz 1 iedzivotaju un veselibas
apriipes rezultativo raditaju — 1V kliniskaja stadija diagnosticéto laundabigo audz&ju
ipatsvaru (procentos) (r = -0,89, p < 0,001). Korelacijas vienadojumu var izteikt
§adi: ambulatoro apmeklI&jumu skaitam uz 1 iedzivotaju pieaugot par 1, IV kliniskaja
stadija diagnosticéto laundabigo audzgju Tpatsvars samazinatos par 2,26%.
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5. art. Saistiba starp pieejamibu un III-1V stadija diagnosticéto vizualas lokalizacijas
laundabigo audzeju ipatsvaru
Fig. 5. The correlation between outpatient visits and visually localised tumours diagnosed
at either 3th or 4th stage

Avots: izstradajusas autores; sakotngjo datu pirmavots — Veselibas statistikas un medicinas
tehnologiju valsts agentiiras datubaze.

Data source: Development of the authors; the initial data provenance — date base of Health
Statistic and Medical Technology State Agency.

CiesSa un statistiski ticama saistiba pastav starp veselibas apriipes pieejamibas
raditaju — ambulatoro apmeklgjumu skaitu uz 1 iedzivotaju un veselibas apripes
rezultativo raditaju — 11I-1V kliniskaja stadija diagnosticéto vizualas lokalizacijas
laundabigo audzg&ju ipatsvaru (procentos) (r = -0,62, p < 0,05).

Korelacijas vienadojumu var izteikt $adi: ambulatoro apmeklgjumu skaitam
uz | iedzivotaju pieaugot par 1, III-IV kliniskaja stadija diagnosticéto vizualas
lokalizacijas laundabigo audzgju Tpatsvars samazinatos par 1,40%.

4. un 5. att€la paraditie raditaji starptautiski netiek salidzinati, un datubazes nav
iegiistamas attiecigas Igaunijas un Lietuvas laikrindu datu kopas.
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6. att. Saistiba starp pieejamibu un saslimstibu ar visu formu tuberkulozi uz
100 000 iedzivotaju
Fig. 6. The correlation between outpatient visits and incidence of all forms of tuberculosis
per 100,000 population
Avots: izstradajusas autores; sakotngjo datu pirmavots — PVO datubaze European Health for all.

Data source: Development of the authors; the initial data provenance — data base of WHO ,,European
Health for All”.
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Pastav cieSa un statistiski ticama saistiba starp veselibas apriipes pieejamibas
raditaju — ambulatoro apmeklgjumu skaitu uz 1 iedzivotaju un veselibas apriipes
rezultativo raditaju — saslimstibu ar visu formu tuberkulozi uz 100 000 iedzivotaju
(r = -0,78, p < 0,001). Korelacijas vienadojumu var izteikt $adi: ambulatoro
apmekl&jumu skaitam uz 1 iedzivotaju pieaugot par 1, saslimstiba ar visu formu
tuberkulozi samazinatos par 15,4 uz 100 000 iedzivotdaju. Igaunijas attiecigo
statistikas datu apstrade uzrada vidgji cieSu un statistisku ticamu saistibu starp
iepriek§ minétajiem raditajiem (» = -0,46, p < 0,02), Lietuvas — cieSu un statistisku
ticamu saistibu ( = -0,79, p < 0,0001). Iegtitos korelacijas vienadojumus var izteikt
Sadi: ambulatoro apmekl&jumu skaitam uz 1 iedzivotaju pieaugot par 1, saslimstiba
ar visu formu tuberkulozi Igaunija samazinatos par 3,70, bet Lietuva par 7,52 uz
100 000 iedzivotaju.
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7. att. Saistiba starp pieejamibu un mirstibu no akiitas pneimonijas uz
100 000 iedzivotaju
Fig. 7. The correlation between outpatient visits and mortality from acute pneumonia per
100,000 population

Avots: izstradajusas autores; sakotngjo datu pirmavots — Veselibas statistikas un medicinas
tehnologiju valsts agentiras Naves célonu datubaze.

Data source: Development of the authors; the initial data provenance — Health Statistic and
Medical Technology State Agency data base of ,,Causes of death”.

Pastav vid€ja un statistiski ticama saistiba starp veselibas apriipes pieejamibas
raditaju — ambulatoro apmeklgjumu skaitu uz 1 iedzivotaju un veselibas apriipes
rezultativo raditaju — mirstibu no akiitas pneimonijas uz 100 000 iedzivotaju (r = -0,45,
p <0,05). Korelacijas vienadojumu var izteikt $adi: ambulatoro apmeklgjumu skaitam
uz 1 iedzivotaju pieaugot par 1, mirstiba akiitas pneimonijas d€] samazinatos par 2,3
uz 100 000 iedzivotaju.

Pastav loti cieSa un statistiski ticama korelacija starp veselibas apriipes
pieejamibas raditaju — ambulatoro apmeklgjumu skaitu uz 1 iedzivotaju un veselibas
apripes rezultativo raditaju — operetiem ¢ilas perforacijas dél uz 100 000 iedzivotaju
(r = -0,83, p < 0,001). Korelacijas vienadojumu var izteikt $adi: ambulatoro
apmekl&jumu skaitam uz | iedzivotaju pieaugot par 1, opergto pacientu skaits ¢ilas
perforacijas dél samazinatos par 4,5 uz 100 000 iedzivotaju.
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8. att. Saistiba starp pieejamibu un opereto skaitu ¢ulas perforacijas del uz
100 000 iedzivotaju

Fig. 8. The correlation between outpatient visits and operations due to perforation of
peptic ulcer, per 100, 000 population

Avots: izstradajusas autores; sakotngjo datu pirmavots — Veselibas statistikas un medicinas
tehnologiju valsts agentiiras datubaze.

Data source: Development of the authors; the initial data provenance — data base of Health
Statistic and Medical Technology State Agency.

7. un 8. attcla atspogulotie raditaji starptautiski netick salidzinati, un datubazes
nav iegiistamas Igaunijas un Lietuvas attiecigas laikrindu datu kopas.

Ta ka regresijas vienadojumi nav aprékinati péc klasisku gadijumizlasu datiem,
bet dinamikas rindu veidotam datkopam, iegiitie secinajumi tika parbauditi p&c
teritorija varigjoSas datkopas skaitliem (2008. gada rajonu dati). Piem&ram, par
onkologisko saslimstibu ar vizualas lokalizacijas audzgjiem 3, 4 stadija tika iegtti
sadi regresijas vienadojumi:

* péc dinamikas rindu datkopam: y = -1,40 + 36,9;

* péc rajonu datiem: y = -1,39 +34,7

Abos vienadojumos starp raditajiem pastav statistiski ticama saistiba. Pirmaja
vienadojuma starp raditajiem pastav cieSa saistiba (r = -0,62, p < 0,05), otraja
vienadojuma — vaja (»r = -0,31, p < 0,04). Tadgjadi var secinat, ka ar divam dazadam
metodém un datkopam iegiiti gandriz I1dzigi secinajumi. Tas apstiprina vigu ticamibu
un kompens€ zinamas atkapes no klasiskas izlases metodes.

4.3. Saistiba starp pieejamibu un jauniem invaliditates gadijumiem uz
1000 iedzivotajiem trijas Baltijas valstis

Invaliditate ir saistita gan ar slimibu ielaistibu tas ierobezotas pieejamibas dgl,
gan arstu kludam, laikus nekonstatgjot smagu saslimSanu un neuzsakot adekvatu
arst€Sanu, gan pasu pacientu atticksmi pret savu veselibu, atstajot riipes par to
vélakam laikam. Invaliditates noteik$anai ES neizmanto vienotu metodologiju.

2008. gada beigas 15% visu ES iedzivotaju bija cilvéki ar invaliditati un
hroniskam slimibam. Lidz §im nav pétita saistiba starp jauniem invaliditates
gadijumiem un veselibas apriipes pieejamibu.
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9. art. Saistiba starp veselibas apriipes pieejamibu un jauniem invaliditates gadijumiem
uz 1000 iedzivotajiem Latvija
Fig. 9. The correlation between outpatient visits and new invalidity cases per
1000 population in the Latvia

Avots: izstradajusas autores; sakotngjo datu pirmavots — Veselibas statistikas un medicinas
tehnologiju valsts agentiiras datubaze, PVO datubaze European Health for All.

Data source: Development of the authors; the initial data provenance — data base of Health
Statistic and Medical Technology State Agency, data base of WHO ,,European Health for All”.

Pastav ciesa un statistiski ticama saistiba starp veselibas apriipes pieejamibas
raditaju — ambulatoro apmekl&jumu skaitu uz 1 iedzivotaju un jaunu invaliditates
gadijumu skaitu uz 1000 iedzivotajiem (r = 0,78, p < 0,001). Korelacijas vienadojumu
var izteikt $adi: ambulatoro apmeklgjumu skaitam uz 1 iedzivotaju pieaugot par 1,
jauno invaliditates gadijumu skaits pieaugtu par 0,5 uz 1000 iedzivotajiem.

Igaunijas un Lietuvas attiecigie korelacijas vienadojumi uzrada vidgju (Lietuva)
vai nenozimigu (Igaunija) saistibu starp raditajiem, tacu ta nav statistiski ticama.
Jadoma, ka tas ir saistits ar atSkirigu invaliditates noteikSanas metodologiju
un attiecigo statistikas datu apstradi. To apliecina arT 2. tabulas dati. Jadoma, ka
Igaunija invaliditates noteikSanas metodika ir mainita ar 2000. gadu, jo raditaja
vertiba 2000. gada salidzinajuma ar 1999. gadu picaugusi 3,9 reizes. Lietuvas
raditaju vertiba, salidzinot ar Latviju, ikgadgji ir 2,38—7,6 reizes lielaka. Latvija starp
Baltijas valstim izcelas ar ikgadgji viszemako jaunu invaliditates gadijumu skaitu
uz 1000 iedzivotajiem. Tas liek domat, ka Latvija ir noteikti stingri ierobezojumi
invaliditates grupu ieglisanai un dalai pacientu ar hroniskam un smagam saslim$anam
ir liegta iespgja sanemt valsts garant&to pabalstu.

Diskusija

Iedzivotaju saslimstibas, mirstibas un mediciniskas palidzibas picejamibas
sakaribas Latvija ir pétitas vairakos darbos.

Tirgus ekonomikas un deklarétas brivibas apstak]os par savu veselibu katram
jartipgjas paSam, bet, ka liecina veiktas aptaujas, iedzivotaji nav gatavi pasi
pilniba uznemties ripes par savu veselibu un laikus diagnosticét slimibu. Ne visos
gadijumos tas ir saistits ar materialajam iesp&jam, jo vairaki profilaktiskie pasakumi
ir bezmaksas. Trikst informacijas par sniegtajiem pakalpojumiem, to sanem$anu un
izmaksam, un valda uzskats, ka veselibas apriipe ir loti darga un griiti piecjama.
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Ierobezota veselibas apriipes finanséjuma dé] 2009. gada vidi tika partraukta
pacientu uznpemsana planveida operaciju veikSanai, vienlaikus tika samazinats
kompensgjamo medikamentu apjoms. Lidz ar to pacienti mazak lieto zales vai
nelieto tas nemaz, tapat vini laikus netiek izmekl&ti un izoper&ti un nonak slimnica
jau akiita stavokli.

Salidzinot veselibas statistikas datus ar Latvijas Universitates Filozofijas un
sociologijas institita 2001. gada veikta pétijjuma ,,Veselibas apriipes pakalpojumu
pieejamiba un izmantosSana triicigo iedzivotaju vidi” datiem, jasecina, ka novérojama
ta pati tendence. Aptaujajot triicigos iedzivotajus (n = 600), konstatéts, ka slimibu
arstéSana vairuma gadijumu ir sakta novéloti, tapec biezi sastopamas ielaistas
slimibas.

Veselibas apriipes pieejamibu analiz€jot tris aspektos — vispargja pieejamiba,
geografiska un finansiala pieejamiba (1), noskaidrots, ka daudziem respondentiem
visproblematiskaka ir finansiala pieejamiba.

Atkartotas sabiedribas aptaujas, kuras aptver 90. gadus, ka arT dazus gadus
pirms un p&c iestasanas ES, liecina, ka uz kvalitativas medicinas apriipes, taja skaita
optimalu medikamentu, nepietiekamu pieejamibu lidzeklu trikuma deél norada
aptuveni puse gimenu ar bérniem (12, 16). Slimibu ielaistibu veicina arT arstniecibas
iestazu attalums, transporta izdevumi un informacijas trukums, kas v&l vairak
sadardzina mediciniska pakalpojuma sanemsanu (9).

Zinatniskaja literatiira ir dati, ka medicinisko pakalpojumu pieejamiba pastav
valodas un kultiiras barjeras. P&tijuma ,,Veselibas apriipes pakalpojumu pieejamiba
Riga un Vidzemé&” konstatéts, ka par finansialas pieejamibas problémam biezak
stidzas respondenti, kas aptaujati Riga, ka ar1 krievvalodigie iedzivotaji. Tas liecina,
ka dazadas Latvijas iedzivotaju etniskas grupas ir atSkirigi informétas par veselibas
apriipes iespgjam.

»ledzivotaju veselibas stavoklis ir atkarigs no veselibas apriipes sist€mas
struktiiras, socialekonomiskiem un apkartgjas vides nosacijumiem.” (13) Veselibas
apripes dazadas sisteémas ir loti atskirigas, ta¢u katrai veselibas apripes sisteémai ir
noteikti mérki. Salidzinot tos, m&s varam noteikt dazadu veselibas apripes sistemu
lietderibu. Veselibas m&rfjumu salidzinasanai starp valstim ir gara veésture (13).

1996. gada 24. septembrT LR Ministru kabineta tika pienemta ,,Latvijas veselibas
apripes attistibas strateégija”, kuras ievieSanas pamatmeérkis bija ,,Pagarinat Latvijas
iedzivotaju pilnvertigd miiza ilgumu”. Tas ir pirmais neatkaribas gados pienemtais
nozares strat€giskais dokuments, kura valdiba izteikusi savu politisko gribu, par
pamatmérki izvirzot Latvijas iedzivotaju pilnvértiga miza pagarinjumu. Sis raditajs
ir izmérams un salidzinams.

VirieSu zemais vid€ja miiza ilgums tuva nakotné var izversties par nozimigu
valstisku problému. So raditaju visvairak ietekmé tie naves céloni, kas piemekle
gados jaunakus cilvekus. Pirmkart, ta ir bernu mirstiba, kas Latvija ir aptuveni trisreiz
lielaka neka Ziemelvalstis, un, otrkart, tie ir nelaimes gadijumi un traumas, kas ir
viens no izplatitakajiem Latvijas darbsp&jigo iedzivotaju, 1pasi virieSu, mirstibas
c€loniem. Mazaka nozime ir veselibas apriipes sisteémas uzlabojumiem. Paredzama
miza ilguma atSkiriba svarigu vietu ienem abu dzimumu dazada saslimstiba un
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invaliditate fizisko un psihologisko riska faktoru (smékésana, alkoholisms un darba
apstakli) nelabvéligas ietekmes dgl.

Paredzama miiza ilguma samazinati raditaji ir augstu mirstibas raditaju rezultats,
pasi jaunakajas vecuma grupas. Latvija Eiropas Savienibas valstu vidgjo iedzivotaju
mirstibas ltmeni parsniedz visas galvenajas naves c€lonu grupas. Bérnu mirstiba
argju celonu del Iidz 5 gadu vecumam Latvija ir Cetras reizes augstaka par vidgjo
mirstibu ES, bet 5-19 gadu vecuma — divas reizes augstaka. 2007. gada zidainu
mirstiba Latvija bija tresa augstaka ES (2,5).

Latvija ir augsta mirstiba arT no pneimonijas, tuberkulozes un ¢iilas slimibas.
ArT §ie raditaji apliecina Latvijas iedzivotaju slikto veselibu. To vél vairak pastiprina
slimibu ielaistiba.

Nenovélota audzgju atklasana sekm@ mirstibas samazinaSanu un pacientu
dzivildzes uzlabosanu. Diemzgl agrina véza diagnostika, sakot ar 1991. gadu, ir
zema. To veicinaja stingri noteiktas Obligatas profilaktiskas apskasu programmas
(KASMON) sabrukums un ieilgusi nenoteikta Veselibas ministrijas nostaja
preventiva darba novertésana, ka ar zemais finans&jums, kas jau pastav divdesmit
gadus §1 pakalpojuma samaksai.

Secinajumi

1. Nepietiekamais veselibas apriipes finans€jums un zema pirktspé&ja ir ietekm&jusi
veselibas apriipes pieejamibu iedzivotajiem, arT bé&rniem.

2. Veselibas apriipes pieejamiba butiski ietekmé saslimstibu un mirstibu ar

atseviskam slimibam. Uzlabojoties pieejamibai, var butiski samazinaties
saslimstiba ar atseviskam slimibam, to izraisita invaliditate un mirstiba.

3. Latvijas iedzivotaji kop$ valstiskas neatkaribas atjaunoSanas atrodas vissliktakos
veselibas apripes finansgjuma un pieejamibas apstaklos Baltijas regiona.

4. legitos rezultatus var izmantot slimibu skaita un valsts kompenséto medikamentu
iegades planosanai.
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Summary

There is high mortality, incidence of some diseases, disability and spread of chronic
diseases according to health statistics in Latvia. Proportion of deaths from causes defined
as “preventable” by the World Health Organization is high as well.

At the same time healthcare access, which can be characterized by number of
outpatient visits per capita, has not changed substantially.

Objective: Compare and assess health care financing level in the three Baltic
countries. Assess relationship between incidence and mortality rates and access to
healthcare.

Materials and methods: Database of health resources and their utilization, WHO
data base “European Health for all”, Death causes database, and the Register of Patients
Suffering from Certain Diseases were used as data sources. SPSS version 15 was applied
to data processing, descriptive statistics, correlation/regression research methods.

Results: Latvia has the lowest governmental and highest private healthcare funding
levels among Baltic countries, as well as the lowest purchasing ability standard level per
inhabitant as well.

Relation survey methods (Pearson’s correlation coefficient, simple linear regression)
have confirmed relation between incidence and mortality rates and access of healthcare.
Correlation coefficient (r = -0.78) has confirmed close negative relation between number
of outpatient visits (access) and incidence of tuberculosis per 100,000 population, between
number of outpatient visits and tumours diagnosed at 4" stage (r =-0.89), between
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number of outpatient visits and number of patients operated due to ulcer perforation
(r = -0.83), and outpatient visits and new cases of invalidity (r = 0,78).

Conclusions: Insufficient healthcare funding influences healthcare access, which has
significant impact on incidence and mortality rates. Rise of number of outpatient visits
can significantly decrease incidence of some diseases and mortality from these diseases.
Obtained results can be used for forecasting rates of diseases as well as for the planning
of the purchase of recompensed drugs.

Keywords: healthcare access, mortality, incidence, negligence of diseases, outpatient
visits, “preventable” death.
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EGF (Epidermal Growth Factor) un tam atbilstosa
receptora ietekme uz keratinocitu proliferaciju un
diferenciaciju psoriazes patogenéze
The Influence of EGF and its Receptor on Keratinocyte
Proliferation and Differentation in Pathogenesis of
Psoriasis
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Psoriaze ir viena no biezak sastopamam adas slimibam. P&dgjo gadu laika tas sastopamibas
biezums pieaug. Psoriazes procesa iesaistitiem keratinocitiem raksturiga pastiprinata daliSanas
un nepilnvertiga diferenciacija, rezultata izveidojas defektivs raga slanis un zid normala
epidermas funkcija. Imunocitu izdalito mediatoru ietekmé& keratinociti sak producét daudz
dazadas ar iekaisumu saistitas molekulas, tiek ieslégts arT autokrinais keratinocitu aktivacijas
mehanisms un notiek ilgstosa k&des reakcija iekaisuma uzturéSanai. EGF un tam atbilstoSais
receptors EGFR ir viens no c€loniem, kas izraisa keratinocitu aktivaciju psoriazes gadijuma.

EGF un tam radniecigo ligandu — amfiregulina, epiregulina, TGF-a, HB-EGF ekspresijas
pieaugums ir viena no pazimeém, kas raksturo labdabigas un malignas izcelsmes proliferativos
procesus epitélija audos. Pievienots noteikta daudzuma keratinocitu kultiiras in vitro, ka
ari in situ normala epiderma, EGF izraisa psoriazei raksturigo klinisko patomorfologisko
izpausmju veidoSanos. EGF veicina keratinocitu proliferaciju, vienlaikus kavgjot to
diferenciacijas norisi.

EGF dala kopigu receptoru ar pargjiem savas saimes locekliem TGF-a, AR, HB-EGF BTC,
NRG 1-4. Péc EGF sasaistes ar receptoru tiek ierosinati vairaki savstarpgji atskirigi intracelularo
signalu celi, kas nodrosina nepiecieS$ama géna aktivaciju vai inhibiciju konkrétaja situacija.
Tajos iesaistitajiem transkripcijas faktoriem c-fos, c-jun, c-myc un STAT signalmolekulam ir
konstatéta cieSa saistiba ar psoriazes patogenézi.

Parmeérigi ekspresgjoties EGF un TGF-a psoriazes gadijuma, tiem atbilstoSo receptoru EGFR
daudzums pieaug. To izvietojums korelé ar keratinocitu pastiprinatas proliferacijas lokusiem
epiderma. Vairaku autoru zinatniskajas publikacijas EGFR ir me&rkmolekula psoriazes
arstéSana. Tomer EGF receptoram piemit arl aizsargfunkcija. Iekaisuma gadijuma EGFR
novér§ hemokinu izdali un limfocitu plismu ada. Savukart EGF receptoru blok&sana, ja lieto
EGF receptora antagonistus laundabigu audzgju arst€Sana, var izraisit psoriazes paasinajumu
ar S0 kaiti predisponétiem vai jau slimojoSiem individiem. Lai gan atseviSku zinatnisku
publikaciju autori iesaka izmantot EGF antagonistus psoriazes arsté$ana, jautajums par to
lietdertbu ir diskutabls. /n vitro EGFR antagonistiem piemit augsta efektivitate epidermas
struktiiras normalizacija iekaisigi proliferativu adas slimibu gadijumos.
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Interesanti, ka EGF ekspresijas picaugums psoriazes gadijuma ir uzskatams ka kompens&joss
mehanisms, kas samazina EGF receptoru skaitu, tadgjadi vajinot pargjo ligandu — galvenokart
TGF-0 un amfiregulina — ietekmi uz proliferativajiem procesiem.

Atslegvardi: psoriaze, EGF, EGFR, keratinociti, EGFR antagonisti.

Ievads

Psoriaze ir viena no biezak sastopamam adas slimibam. Tas vidgja kumulativa
prevalence vispasaules populacija ir aptuveni 2-3%, bet Baltijas valstu regiona
sasniedz 5%. Pedgjo gadu laika saslimstiba ar psoriazi pieaug. Japiebilst, ka Sie
skait]i neietver tas slimnieku grupas, kuram ir genétiska predispozicija saslimt ar
psoriazi nakotng, ka ar1 individus, kuriem psoriaze nav diagnosticéta tas vieglo vai
nepamanamo izpausmju d¢] (6). Péc savas biitibas psoriaze ir hroniska neskaidras
etiologijas un patogenézes adas slimiba, ko raksturo iekaisuma infiltracija derma
un epiderma, epidermas $iinu — keratinocttu — proliferacija, kas kliniski izpauzas
ar eritroskavamozu papulu veidoSanos un nereti noris kopa ar locitavu vai nagu
ickaisumu (44).

Hiperproliferativa keratinocitu nozime psoriazes attistiba

Adas keratinociti piedalas normalas imiinaizsargreakcijas, ka ari ir viens no
posmiem daudzam patologiskam imtnreakcijam, to skaita psoriatiskam iekaisumam.

Psoriazes procesa iesaistitos keratinocttus raksturo divas galvenas iezimes —
pastiprinata to daliSanas un nepilnvertiga diferenciacija, kuru rezultata izveidojas
defektivs raga slanis. Patohistologiska atrade: epidermas tapinu valisformas
elongacija, planinats suprabazalais slanis keratinocitu pastiprinatas proliferacijas
del. Bazalaja slani iev@rojami piecaug mitozu skaits, un daliSanas procesa tiek
iesaistitas arl suprabazala slana Stnas. Virsgja epidermas slani izvietojas Stinas ar
parakeratotiski parveidotu kodolu atlickam. SariikoSais raga slanis mijas ar graudaina
slana pereklveida iztrikumu (38).

Tikai p&c pilna diferenciacijas posma keratinociti ir sp&jigi veidot pilnvertigu
epidermas struktiiru un saglabat tas funkcijas. Keratinociti ir ne tikai materials
epidermas struktiras veidoSanai, tic piedalas imiinas aizsargbarjeras veidoSana.
Hronisku iekaisigu adas slimibu gadijuma keratinociti ka imtnsistémas komponents
ir nozimigi patogen&zg, kas nosaka ickaisuma reakcijas uzturé$anu (12). Patstavigi,
ka ari indukcijas rezultata keratinociti producé vairaku veidu iminmodul&josas
molekulas — interleikinus IL-1 o, IL-1 B, IL-1 ra, II-3, IL-6, IL-18, TNF-a,
hemokimus CXCLS8/IL-8, CCL17/TARC, CCL2/MIP-30, augsanas faktorus VEGF,
TGF-B, TGF-a ,GM-CSF, §tinu virsmas molekulas CD40: MHCI, kas autokrina cela
regulé pasu keratinocitu proliferaciju un diferenciaciju, bet darbojoties parakrini
daudzpusigi ietekm& imtinkompetentas $iinas, stimulé vai nomac imiinas ickaisuma
reakcijas. Hronisku iekaisiga rakstura adas slimibu gadijuma, pastiprinoties
keratinocttu daliSanas procesam, imiinmodulgjoso molekulu daudzums pieaug un
kltst par spécigu stimulu turpmakajai keratinocttu proliferacijai, tadéjadi uzturot
ilgstoSu noslégtu kédes reakciju turpmakai iekaisuma attistibai (1). Molekularie
mehanismi, kas ierosina keratinocitu proliferaciju un tai sekojosu epidermas
hiperplaziju, psoriazes gadijuma nav pilniba izzinati. Aktuals ir jautajums, cik liela
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méra keratinocitu daliSanos ietekmé psoriatiska iekaisuma infiltrata, arpussiinu
matricé eso$ie augSanas faktori un cik liela méra parmériga proliferacija ir pasu
keratinocttu patologijas rezultats. EGF un tam atbilsto$a receptora EGFR pastiprinata
ekspresija ir viens no c€loniem psoriazei raksturigajam keratinocttu fenotipam (5).

EGF ka epidermalo audu attistibas un ieks§ejas vides lidzsvaru
reguléjoss faktors

EGF ir viens no svarigakajiem keratinocitu augSanu regulgjoSiem faktoriem, kas
ar autokriniem un parakriniem mehanismiem stimulé keratinocTtu proliferaciju un
diferenciaciju, nosaka migraciju, aizkav€jot apoptozes norisi, palielina keratinocttu
pretestibu pret argjo stresa faktoru ietekmi (45).

P&c savas uzbiives EGF ir gara peptidu molekula, kuru veido 53 aminoskabju
virkne un kuras molekulmasa ir 6045 KDa. Tai raksturigas disulfidsaites starp
cisteina molekulam, kas veido telpisku struktiiru. EGF tiek sintezéts transmembrana
1207 aminoskabju gara prekursora veida uz $tnu virsmas, kas talak tiek proteolitiski
Skelts, atbrivojot EGF aktivo formu (29).

EGF darbiba nav ierobezota tikai epidermalajos audos. Ta noteikts daudzums
konstatgjams praktiski visos organisma Skidrumos un audu ekstraktos. EGF ir
augsanas faktors, kas ierosina $tinu proliferaciju, apoptozi, migraciju un diferenciaciju
gan ektodermalas, gan mezodermalas izcelsmes audos (20).

EGF nosaka vairaku organu — zobu, smadzenu, reproduktivo organu —, kunga un
zarnu trakta, kardiovaskularas sisttmas morfogenézi embrionalaja perioda un funkciju
saglabasanos piecaugusSiem individiem. Pieaugusu individu organisma EGF galvenais
uzdevums ir epidermalo audu struktiiras atjaunosana ievainojuma gadijuma.

EGF piedalas arT endokrinajos procesos, pieméram, glikozes metabolisma
regulacija, horiongonadotropa hormona, prolaktina, steroidu veidoSanas stimulésana.
Ar daudzveidigu un sarezgitu patogenézes mehanismu starpniecibu EGF ietekmé
praktiski visus organisma audus, iznemot hematopoé&tiskas izcelsmes Stinas (10).

Nosaukums ,,epidermalais augSanas faktors” tika ieviests seSdesmito gadu
sakuma, pétot no pelu submaksilariem siekalu dziedzeriem izol&tu proteinu ietekmi
uz epidermalo audu attistibu. Tos eksogéni ievadot, jaundzimusam pelém novéroja
acu spraugas priekslaicigu atverSanos, paatrinatu zobu izskilSanos un epidermas
sabiezgSanos. Lielakais EGF daudzums ir konstatéts smadzengs, ada, vairogdziedzerT,
plausas, aknas, placenta. Uz Sodienu zinamas vairakas EGF saimei piederosas
polipeptidu molekulas, pie kuram pieder EGF (angl. epidermal growth factor),
TGF-a (angl. transforming growth factor-a), AR (angl. amphiregulins), HB-EGF
(angl. heparin binding epidermal growth factor-a), BTC (angl. betacelulins),
NRG 1-4 (angl. neiroregulins 1-4), un no teratokarcinomas izdalamais augSanas
faktors — CIRP to (36).

Sos augganas faktorus apvieno vienadas struktiiras disulfidsaiti saturo§s doméns
un kopigi receptori. Vairaku radniecigu ligandu atbilstiba vienam un tam pasam
receptoram vienlaikus nodroSina vairakas Iidzigas specifiskas atbildes reakcijas ar
atSkirigam niansém un dazadu to intensitates komplektaciju, piemérotaku konkrétajai
situdacijai epidermas struktiiras veseluma funkcijas saglabasanai (10).
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EGFR aktivacijas signalu parvade Siinas iekseja vide

EGF receptors (saits. EGFR — angl. epidermal growth factor receptor)
péc savas uzbiives un funkcijam ir I tipa tirozinkinaze, kuras molekulas veido
1210 aminoskabju atlikumu un kuras molekulmasa ir 170 kDA. To veido ligandu
satveross ekstracelularais doméns, 1ss transmembranais segments un intracelularais
signalu parvadoSais regions, kas sastav no tirozinu donora, jukstamembrana
regiona un karboksiterminala eso$a regulatora regiona. Konstatétas ir vél tris
EGFR radniecigas molekulas — Erb2, Erb3, Erb4, kas piedalas signalu parvade.
(ApzZim&jums Erb ir atvasinats no aitas eritroblastozes virusa onkogéna v-erbB (angl.
virus eritroblastosis B), kur§ ir EGFR intracelulara regiona homologs. EGFR (otrs
apzim&jums Erbl). ErbB4 ir funkcionalas signalu parvadosas struktiiras, kuram nav
nepiecieSama citu receptoru klatbiitne (17).

o.o 9‘:_;?
® H Shc

Transkripcijas faktori

NAAAA =

1. att. EGF receptora signalu parvades mehanismi Sainas iekseja vide

Vairums EGF saimes ligandu EGF, TGFa, HB-EGF, AR spgj saistities tikai
ar EGFR (ERrb 1 (Estrogen receptor related beta)), bet péc liganda receptora
kompleksa izveidoSanas notiek receptoru dimerizacijas process un rodas homodiméri
vai arT heterodimeri, iesaistot arT Erb2 un ERb3 receptorus. Dazadas dimerizacijas
receptoru izveides iesp&ja nodroSina signala parneses kvantitativas un kvalitativas
variacijas dazados §tinu tipos.

Dim@ru izveidosanas péc liganda sasaistes ar receptoru lauj intracelulara
regiona eso$ajam kinazém ienemt aktivu konformaciju, ka rezultata notiek receptora
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autofosforilésanas, kas savukart karboksiterminala lauj piesaistities intracelularajam
signalu transducgjosam un adaptorajam molekulam. Rezultata turpmakaja etapa tiek
veidota sarezgita secigu intracelularu signalu kaskade, kas tiek parvadita uz Stinas
kodola iekSieni, izraisot noteiktu génu aktivaciju vai inhibiciju (18).

EGF receptora aktivacijas rezultata vienlaikus var tikt ierosinati vairaki
savstarp€ji atskirigi intracelularas signalu parvades celi, kas savstarpgji parklajas un
mijiedarbojas. (21).

She-, Grb2 Ras/MAPK, JAKS- STAT un fosfoinositidu metabolisma celi ir
visvairak pétitie signalu parvades mehanismi (5, 37). Tajos iesaistitajam transkripcijas
faktoriemm c-fos, c-jun, c-myc un STAT signalmolekulam ir konstat&ta ciesa saistiba
ar psoriazes patogenézi, jo veicina to génu transkripciju, kas izraisa pastiprinatu
keratinocttu proliferaciju un imiinajas reakcijas iesaistito molekulu sintezi (20, 24).

Receptora aktivacijas rezultata ar disulfidsaitém pie tiroziniem tiek piesaistiti
trts komponenti: Grb2 adaptora (angl. growth factor receptor binding protein),
SOS — faktora (angl. son of sevenless) un Shc adaptora komplekss, kas turpmakaja
posma piesaista un aktivé ar $tinas membranu saistitu RAS proteinu. Rezultata RAS
proteins maina savu konformaciju un notiek sasaiste ar $linas citoplazma esoso Raf-1
kinazi. Daudzpakapju mehanisma cela ar vairaku citu kinazu starpniecibu Raf-1
kinaze tiek aktivéta, kas savukart izraisa MAPK (angl. mitogen activated protein
kinase) aktivaciju (3). Tai seko ERK aktivacija (angl. extracellular signal regulated
kinase) un atSkelSanas no receptora. Rezultata ERK noklust Stinas kodola iekSieng,
kur izraisa vairaku transkripcijas faktoru fosforilésanos, nodrosinot noteiktu génu
ekspresijas regulaciju. Arf citosola ERK saista vairakas vielas, pieméram, citoskeleta
proteinus, fosfolipazes, vairakas signalmolekulas, estrogénu receptorus. Tadgjadi
tiek kontroletas daudzas §tinu funkcijas: motilitate, endokrinas norises, fosfolipidu
metabolisms, receptoru signalu regulacija (34).

EGFR intracelularam domé&nam ir piesaistits arT1 STAT (angl. signal transducer an
activator of transcription) proteins. STAT ir vairaku citokinu receptoru intracelulara
signalmolekula, kas darbojas ka universals transkripciju inducgjoss faktors (31).
Tas funkcionala aktivitate ir stipri atkariga no EGF piesaistito kinazu aktivitates.
Piedaloties MAPK, JAK (angl. just another kinase) un Src (atvas. no angl. sarcoma)
kinazém, tiek ierosinata STAT translokacija kodola, kur mingtais proteins izraisa ar
iekaisumu saistitu génu transkripciju (8).

Cits EGF receptoram paklautais substrats — PLC-y (phospholypasis-y) — aktivéta
stavoklt darbojas ka katalizators DAG (diacilglycerol) un 1P3 (inositol triphosphate)
sintézes procesd. So divu produktu daudzuma pieaugumu pavada kalcija uzkraganas
Stinas citosola un seciga noteiktu proteinkinazu aktivacija. Rezultata tiek ierosinati
vairaki no Ca?" atkarigi mehanismi (14, 15). Viens no tiem ir psoriazes ickaisuma
patogeneze iesaistita transkripcijas faktora NFkB ekspresija. NFkB savukart stimule
veselu virkni ar iekaisumu saistttu molekulu, kuras nosaka psoriatiska iekaisuma
ierosinasanu un uzturéSanu (40).

EGF receptoru aktivaciju izraisa arT noteikti ekstracelulari EGF saimei
neradniecigi ligandi, saistoties ar sev komplementaru receptoru. Saja gadijuma EGF
receptori tiek aktiveti, notiekot atskirigu receptoru signalsistému transaktivacijai.
Pie faktoriem, kas spgjigi izraisit EGF receptoru transaktivaciju, pieder GPCR
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(angl. G protein coupled receptors) prolaktins, somatotropais hormons, adhgzijas
receptori, ultravioletais un y starojums, hiperosmoze. EGFR transaktivacijas process
nodro$ina $iinai specifisku signalparvades mehanismu konkréta bridi nepiecieSamo
génu aktivacijai (39).

Noteiktas S$tinas funkciju pilnvertigai izpildei biezi nepiecieSama vairaku
signalparvades mehanismu kombinacija. Joprojam nav izzinati daudzi EGFR signala
parvades posmi, ka arl nav atklats mehanisms, kas nosaka, tieSi kura no $tnas
atbildes reakcijam tiks ierosinata.

EGF nozime psoriazes patomorfologisko un klinisko pazimju
izraisiSana
EGF un tam radniecigo ligandu TGF-a, amfiregulina, epiregulina, HB-EGF

ekspresijas picaugums ir viena no pazimém, kas raksturo labdabigas un malignas
izcelsmes proliferativos procesus epitélija audos.

Citokinu TNF-a (angl. tumor necrosis factor-a) un IFN-y (angl. interferon-y)
parprodukcija psoriazes gadijuma stimuleé EGF ekspresiju. Turklat iekaisuma
citoktnu ietekmé palielinas art ADAM (angl. a disintegrin and metalloproteinase)
metaloproteinazu daudzums, kas atSkel EGF aktivo formu no §tnu virsmas (42).

Ir pieradits, ka parmérigi izstradats vai eksogéni ievadits EGF daudzums spgj
izraisit psoriazei raksturigas pazimes — hiperproliferaciju, akantozi, rete ridges
elongaciju pat normala epiderma, savukart EGF receptoru blok&Sana izraisa
psoriatisko pazimju samazinasanos ada (13).

EGF ir stimul§josa iedarbiba uz keratinocitu proliferaciju, kas notiek daudz-
veidigu darbibas mehanismu rezultatd. EGF pastiprina DNS sint€zi un veicina
keratinocttu daliSanas cikla pareju no Gl fazes uz S fazi (10). Inducgjot signalu
parvades inhibitormolekulas SMAD-7 sintézi keratinocttu $iinas, EGF darbojas ka
antagonists vienam no spécigakajiem Stnu augSanas un vairo$anas inhibitoriem —
TGF-B1 (angl. transforming growth factor B-1) (14). Turklat EGF pastiprina cita
spéciga keratinocitu mitogéna IGF (angl. insulin growth factor) darbibu. EGF
ietekmée ieverojami palielinas daliSanas procesa iesaistito keratinocTtu skaits (48).

Salidzinot §tnu daliSanas cikla ilgumus psoriatisku un normalu keratinocitu
kultaras, ir konstatets, ka psoriazes skarta epiderma visu keratinocitu vidgjais
aritmétiskais daliSanas cikla laiks ir Tsaks neka normala epiderma. Petijumi, kuros
tika veikta mitozu iezZimé&Sana ar radioaktivo jodheksouridinu, liecina, ka psoriatiskie
keratinoctti nedalas atrak ka normalas epidermas S$tinas. Ir pieradits, ka psoriatiska
epiderma daliSanas procesa katrs iesaistitais keratinocits pilnu mitotisko ciklu veic
36-37,5 stundas, t. i., tiesi tikpat ilga laika ka normalas Stinas. Vienadi ir arT mitotiska
cikla visu fazu — G1, S, G2 ilgumi un to savstarpgjas attiecibas. Atsevisku p&tfjumu
rezultati parada pat pagarinatu psoratisku keratinocttu daliSanas cikla laiku.

Nosakot Ki-67 antigénu prolifergjosas keratinocttu $tinas, konstatéts, ka normala
epiderma mitotiskajam ciklam ir pak]autas tikai bazala slana Stinas, suprabazala slant
novero tikai loti retas atseviskas mitozes. Pargjas Stinas 90-95% no keratinocitu
kopéja skaita atrodas ta saucamaja Go jeb miera fazé. Sis §inas nedalds un ir pilniba
un neatgriezeniski izslégtas no mitotiska cikla, lai talak tiktu iesaistitas diferenciacijas
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procesa. Psoriazes skarta epiderma kopéja mitotiska cikla ir iesaistiti 80% $tinu no
visiem keratinocitiem. Aktivi dalas ne tikai bazala slapa $tinas. Daudzu $tnu mitozes
perekli konstatgjami ari epidermas suprabazalajos slanos. Psoriazes gadijuma vidgjais
aritmétiskais keratinocTtu daliSanas cikla laiks saisinas, jo iev&rojami lielaks S$iinu
skaits salidzinajuma ar veselu epidermu ir iesaistits daliSanas procesa (44).

Pieaugot prolifergjoso keratinocttu skaitam, psoriazes gadijuma vienlaikus
tieck kavéta to diferenciacija uz daliSanas procesa iesaistito Siinu rékina. EGF
piedalas keratinocitu diferenciacijas aizkavésana, iedarbojoties arl tiesa veida,
jo inhibeé to diferenciacijas markieru — profilagrina, transglutaminazes, keratina
1 un keratina 10 izstradi. EGF ietekmes rezultata keratinocitu kultiiras picaug
keratina 16 ekspresija, kas ir viens no aktivétu un hiperproliferativu keratinocttu
galvenajiem raditajiem (46).

In vitro pievienots 10 ng/ml keratinocttu kultiram EGF stimulé IL-1 izstradi.
Jaatzime, ka iekaisigam hiperproliferativam adas slimibam tipisks ir IL-1 un ta
receptora IL-1R ekspresijas picaugums. IL-1 audos veic lokala ickaisuma mediatora
funkciju. Ta ietekmé pieaug imunocttu migracijai nepiecieSamo adhézijas molekulu
pargjo iekaisumu izraisoso citokinu TNF-a, IL-6, IL-8 ekspresija (22).

EGFR nozime psoriazes patomorfologisko un klinisko pazimju
izraisiSana

EGF un TGF-a parmériga izstrade psoriazes gadijuma ir viens no faktoriem,
kas stimule EGFR ekspresiju audos. IlgstoSa un parmériga So ligandu iedarbiba
izraisa EGFR kinazes doména noturigu autokrinu stimulaciju, un tapec pastiprinas
receptora signalu aktivitate un psoriazes attistibai labveligu génu ekspresija (43).
Vesela ada EGFR parsvara izvietojas bazalaja slani vietas, kur notiek keratinocttu
dalisanas (2). Psoriatiska epiderma EGF receptori pastiprinati ekspreséjas bazalaja
slani, ka arT suprabazalajos kodolus saturo$ojos adas slanos, atbilsto$i keratinocitu
patologiskas proliferacijas lokusiem. Jo izteiktakas ir akantozes un parakeratozes
izpausmes, jo vairak EGF receptoru ekspresgjas. Turklat psoriazes skartajos
epidermas augsgjos slanos EGF piesaiste receptoram ir ievérojami palielinata, kas
rezultata stimulé keratinocttu proliferaciju un epidermas sabiez&Sanos. Psoriatis-
kajam procesam regresgjot, EGF receptoru daudzums normalizgjas. Ir konstatéts, ka
EGFR ekspresija notiek jau pirms psoriatiska procesa klinisko un patohistologisko
pazimju izveidosanas, kas liecina par EGF receptoru un to ligandu nozimi psoriazei
raksturiga epidermas fenotipa izveide (23).

Ar1 epitelialas izcelsmes laundabigu audzgju gadijumos EGF receptora parmériga
aktivitate ir audzgja Stinu vairoSanas un progreséSanas c€lonis (27). Atskiriba no
iekaisiga rakstura dermatoz&m receptora parmeérigas aktivitates iemesls ir mutacijas
receptoros, kas izraisa signalu nepartrauktu transdukciju bez liganda klatbiitnes.
Mutacijas EGF konstaté 70% audz&ju (36). Iekaisigu adas dermatozu gadijumos
mutacijas EGFR nav konstatétas. Izoléta nemutantu EGF receptoru pastiprinata
ekspresija bez liganda palielinata daudzuma klatbiitnes nav pietickama slimibas
izraisiSanai (9). Tadgjadi iekaisigu adas dermatozu patogenézé akcent&jama tiesi
to EGFR atbilstoSo ligandu nozime, kuru pastiprinata ekspresija izraisa receptora
parmerigu aktivaciju un psoriazes klinisko un patomorfologisko pazimju attistibu.
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Nav konkréti zinams, vai EGF un ta receptoru palielinata ekspresija psoriazes
gadijuma ir saistama ar primaru patologiju vai ari ir sekas citam novirzém, kas
attiecinamas uz §is slimibas patogenctiskajiem procesiem. Pastav uzskats, ka
psoriazes gadijuma EGFR un to pieaugums sakotn&ji ir kompensatora atbildes
reakcija apoptozes aizkavé$anai, nevis primars psoriazes patogenétisko mehanismu
ierosinatajs.

Psoriazes gadijuma iekaisuma reakciju izraisoSie mediatori keratinocitu virsma
izjauc normalu integrinu molekulu izvietojumu un polaritati, tapec tiek traucéta
informacijas apmaina starp keratinocitiem un ekstracelularo matrici. Saskares zudums
starp keratinocitiem un arpuss$iinu matricu ir spécigs apoptozes ierosinatajmehanisms,
kas nover§ $iinu migraciju un nekontroletu proliferaciju arpus izcelsmes vietas. In
vitro petijumi liecina, ka EGF stimuléta EGFR receptoru aktivacija mazina apoptozes
procesam paklauto keratinocTtu skaitu. Eksogéni pievienoti keratinoctti kultiras EGF
izraisa apoptozi kavéjoso BcL2 saimes molekulu BcL-xL koncentracijas pieaugumu.
Normalos apstaklos EGF nosacita apoptozes kavésana pasarga epidermu no atrofijas
vai izteikta bojajuma ievainojuma situacijas, bet iekaisigu adas slimibu gadijuma
rada hiperproliferativas epidermas veidoSanos. Ziidot EGFR un ta ligandu ekspresijas
kontroles mehanismiem, EGFR protektiva iedarbiba kltst par proliferativu (33).

EGF un ta receptoru ekspresija dramatiski picaug laundabigu audzgju gadijumos,
un sekmé& audzgja Stnu diseminaciju un proliferaciju arpus to izcelSanas vietas.
Atskiriba no laundabiga audzgja raditajiem procesiem parmainas epiderma ir
atgriezeniskas. Atskirigs ir arT veids, kada receptoram paklauto intracelularo signalu
plisma ietekmé& Stnu proliferacijas kontroles mehanismus. Tiek uzskatits, ka
hronisku iekaisigu adas slimibu gadijuma $tinu proliferacijas kontrole tiek izjaukta,
pastiprinati aktivgjoties vairakiem EGF receptoriem paklauto intracelularo signalu
parvades mehanismiem, kam c€lonis meklgjums arpus Stinas. Savukart laundabigu
audzgju gadijuma izteikti aktivgjas viena veida EGFR intracelularo signalu parvades
mehanismi, kam iemesls ir mutacijas receptoros vai tiem paklautajas signal-
molekulas (18).

EGFR ka potenciala mérka molekula psoriazes arstéeSana

Nemot véra EGFR aktivitates saistibu ar epidermalajiem proliferativajiem
procesiem, pedgjo gadu laika tick izmantotas EGFR antivielas (cefuximab) un dazadi
mazmolekulari EGFR inhibitori (gefitinib, erlotinib, lapatinib, canertib), arstgjot pret
kTmijterapiju rezistentus Jaundabigus epitelialas izcelsmes audzgjus. Arstnieciskais
efekts tiek sasniegts, kavgjot parmerigi izteikto EGFR aktivaciju un tai paklauto
intracellularo molekulu iedarbibu uz génu ekspresiju (16).

Pamatojoties uz EGFR antagonistu sp&ju nomakt keratinocitu proliferaciju, dazi
zinatnisko rakstu autori piedava tos lietot psoriazes arstésana monoterapijas veida vai
kombingjot ar citiem keratinocttu diferenciaciju veicinosiem lidzekliem (4, 28, 41).

Gan EGFR receptoru antivielu, gan inhibitoru sist€miskas blakus ietekmes ir
ievérojami retakas un mazak nelabvéligas salidzinajuma ar paslaik psoriazes arstésana
lietotajiem jaunakiem lidzekliem, to skaita arT biologiskiem imainkorektoriem.
Biezakas blaknes ir lokalas ietekmes iekaisigi toksiski efekti ada papularu vai aknes
veida papulopustulozu elementu izsitumu veida (11).
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Lai gan EGFR inhibitoru efektivitate ir pieradita, arst€jot malignus epitelialas
izcelsmes audzgjus, jautdgjums par EGFR inhibitoru lietoSanu iekaisuma reakciju
izraisitas proliferacijas novérSanai epiderma ir saméra diskutabls.

In vitro EGFR inhibitori apstadina psoriatisku keratinocitu daliSanas ciklu pat
mikromolekularas koncentracijas. Organu kultiras adas paraugiem, kas iegliti no
psoriazes skartajiem apvidiem, EGFR anatagonistu pievienosana izraisija efektivu
normalas adas struktiiras atjaunosanos. Novérots, ka EGF inhibitoru lietoSana
in vivo malignu slimibu arst€Sana var izraisit psoriazes paasinajumu pret So kaiti
predisponétiem vai jau slimiem individiem, jo tiek stimuléta iekaisuma reakcija,
aktivéjot noteiktus mediatorus (49). Keratinocitu proliferacijas nomaks$ana nav
vienigais efekts, kas tiek sasniegts, blok&jot EGF receptoru. Vesela ada EGFR
kontrol€ ne tikai $tnu daliSanos epiderma, bet arT regulé limfocTttu, neitrofilo leikocTtu
un makrofagu plismu ada, jo kave vairaku ar iekaisumu saistitu mediatoru RANTE,
MCP-1, 1P-10, CXCR3 izdalisanos no keratinocitiem (32). EGFR antivielas vai
antogonistu pievienoSana TNF-a stimulétam S$tnu kultiram izraisTja ievérojami
lielaku 8o hemokinu pieaugumu. Ar alergisku dermatitu slimojo$am peléem EGFR
antagonistu ievadiSana in vivo izraisija iekaisuma reakciju saasinaSanos, kam c€lonis
bija masiva hemokinu izdaliSanas un leikocTtu infiltracija ada (26).

Lai gan EGFR ir butiska nozime epidermas pasargaSana no parlieku liela
ickaisuma infiltrata, tiek uzskatits, ka ickaisiga rakstura proliferativu adas slimibu
gadfjuma, to skaita arT psoriazes gadijuma, receptoru daudzuma ekspresijas
palielinasanas tomér saistama ar primaru patogenitati, nevis ar to protektivo funkciju.
Savukart EGF ekspresijas picaugums ir kompensatora atbildes reakcija uz EGF
receptoru daudzuma palielinajumu un parmérigu aktivaciju. Psoriazes patogenéze
iesaistitie pargjie EGF saimes parstavji — amfiregulins un TGF-o — ir daudz
specigaki keratinocttu proliferacijas veicinataji neka EGF (7, 25). Jaunakie pétijumi
liecina, ka EGF atskiriba no TGF-a un amfiregulina, saistoties ar receptoru, izraisa
ta endocitozi ar sekojosu lizosomalu degradaciju un izslégSanu no aprites. Savukart
pcc sasaistes ar TGF-a vai amfiregulinu EGFR tiek icklauts $tinas iekSieng, bet
lizosamalas degradacijas nenotiek (30). Tas vieta norisinas vairakkartgja receptora
recirkulacija atpakal uz $tinas virsmu, kas gala rezultata izraisa ilgsto$u un noturigu
signalu parvadi un I1dz ar to keratinocTtu proliferaciju. EGF ekspresijas pieaugums
psoriazes gadijuma kave pargjo ligandu piekluvi receptoriem, un tiek reducéts EGF
receptoru skaits, mazinata ta ligandu, galvenokart TGF-a un amfiregulina, ietekme
uz keratinocitiem (35). To apstiprina pétijums: ja psoriazes slimnickiem nozimé
lokalas EGF aplikacijas, tick nov@rota slimibas klinisko un morfologisko pazimju
ievérojama samazinasanas ada samera 1sa laika posma (28).

Secinajumi

Keratinocttu proliferacija psoriazes gadijuma saistama ar EGF receptora un ta
ligandu ekspresijas pieaugumu. Lai gan EGF ir stimulgjosa ietekme uz keratinocttu
daliSanas procesu, ta ekspresijas pieaugums audos kompensé parmérigu EGFR
aktivaciju, ko izraisa pargjie EGF saimes ligandi. Dazadu zinatnisko rakstu autoru
skatljuma EGFR tiek piedavats ka mérka molekula psoriazes arstéSana, lietojot
gan rekombinantas tehnologijas, gan sintétiskos preparatus. Tomér jautdjums par
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$o preparatu lietoSanu psoriazes arstéSana ir diskutabls. Ir nepiecieSama turpmaka
izpéte, lai pilniba izzinatu EGFR lomu iekaisigu labdabigu hiperproliferativu slimibu
patogenéz€ un ta ietekmi uz atveseloSanas procesiem, kas Jautu labak izvertét ieprieks
min&to preparatu lietderibu psoriazes arstésana.
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Summary

The mean prevalence of psoriasis in a worldwide population reaches -3%. Activation
of skin immune system and elevated keratinocyte proliferation results with red scaly
plaques formation typical psoriasis. EGF stimulates proliferation and differentiation
of keratynocites through paracrine and autocrine mechanisms. In healthy skin EGF
determined processes maintain adequate epidermal thickness and normal functions.

EGF shares common receptor with other ligands of his family like Ampiregulin,
betacellulin, TGF-a, neiroregulins 1-3, HB-EGF and epicellulin. Ligand binding to EGFR
causes receptor dimerisation and activates its kinases.. In turn this leads to multiple
downstream signalling pathways activating or inhibiting definite genes necessary for
control of cell functions. The best known downstream pathways are Shc,- Grb2 - Ras/
MAPK, JAKS- STAT and phosphoinositides metabolism signal transduction.
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Up regulated expression EGFR and its ligands is a characteristic feature of both
benign and malignant hyperproliferative conditions of the skin. Elevated level of EGF
amplifies synthesis of DNS and contributes cell cycle progression from G1 phases to S.
The skin keratinocytes gain incompletely differentiated phenotype of elevated EGF, which
results with defective corneal layer formation and loss of epidermal function.

There is also excessive expression of EGF receptors in basal and suprabasal
compartments of the psoriatic skin. Elevated EGFR level in psoriasis should be
considered as a target in treatment of psoriasis. EGFR inhibitors were found to block
EGFR dependent keratynocite proliferation in psoriatic skin cultures very effective. From
other side prescribing EGF antagonists in malignancy treatment caused exacerbation of
latent or silent psoriasis, because of blockage of EGFR leads to chemokine expression
and subsequent influx of inflammatory cells. Further studies are necessary to determine
usefulness of EGFR antogonists in treatment of psoriasis.

Keywords: Psoriasis;, EGF; EGFR; keratinocytes, antagonists of EGFR.
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P&tfjuma ir apliikotas uzmanibas deficita sindroma (UDS) un uzmanibas deficita sindroma ar
hiperaktivitati (UDHS) iesp&jamie simptomi sakumskolas skol&niem.

Petitas pasaules mediku teorétiskas atzinas par UDS/UDHS raksturigakajiem simptomiem
jaunako klasu skoléniem ar fiziskas un garigas attistibas Tpatnibam. Sniegts ieskats par So
bermu uzvedibas, macibu un balsta kustibu aparata traucumiem un to iesp&jamajiem
korekcijas veidiem.

Pétijuma gaita ir izveidots, pielagots un aprobéts Latvijas videi atbilstoss pedagogisko testu
un aptauju kopums sakumskolas bérniem UDS/UDHS simptomu novértésanai. Saja kopuma
icklauti tris testi bérnu stajas, kustibu iemanu, uzvedibas un uzmanibas izvértéSanai, ka ari
adapt@tas tris aptaujas socialo prasmju un iemanu, ka ar socialas uzvedibas un pasvertgjuma
noteik$anai.

Péc jaunizveidota pedagogisko testu un aptauju kopuma parauga sadarbiba ar sakumskolas
skoleénu vecakiem ir veiktas divas parbaudes — $o b&rnu test€Sana un aptauja ar anketeSanu.
P&c tam ir apkopoti un analiz&ti testu un aptauju rezultati, kas parada, ka sakumskolas bérniem,
kuri ar neirologa norikojumu ieklauti arstnieciskas vingroSanas un peldé$anas nodarbibas, ir
nelielas UDS/UDHS simptomu izpausmes, vai arT tas ir ar vid&ju atkapi no normas.

Tatad primaro kustibu iemanu un balsta kustibu aparata traucg€jumi, uzvedibas, uzmanibas un
socialas saskarsmes Tpatnibas, ka arT samazinatais pasveértéjums Siem bérniem rada kustibu
pamatiemanu deficTtu, izmainas balsta kustibu aparata sistema, impulsivitati un veiksmigas
socializéSanas problémas.

Ir izveidota jauna arstnieciski pedagogiska korekcijas metode — arstnieciskas vingroSanas un
arstnieciskas peldésanas komplekss sakumskolas beérniem ar UDS/UDHS simptomiem. Lietojot
jauno komplekso arstnieciski pedagogisko korekcijas metodi, UDHS/UDS simptomiem, kas
verojami sakumskolas beérniem, ir tendence samazinaties.

Ir izpétits, ka UDS/UDHS simptomi problémas skarto personu psihosociali ietekmé& visu
mizu, izpauzoties visdazadakajas jomas, tapéc praktiz&josie specialisti cenSas atrast veidu,
ka ar UDHS/UDS medicinisko kontroli samazinat iesp&jamos simptomus. Un loti svarigs ir
faktors, kas var€tu §is problémas risindgjumu nodrosinat ilgtermina.
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Pétfjuma izvirzitie uzdevumi.

1. Pielagot un aprobét Latvijas videi pedagogisko testu un aptauju kopumu sakumskolas
bérniem UDS/UDHS simptomu novértésanai.

2. Noteikt un izvertét sakumskolas berniem iesp&jamos UDS/UDHS simptomus.

3. Izveidot un praktiski lietot jauno arstnieciski pedagogisko korekcijas metodi — arstnieciskas
vingro$anas un arstnieciskas peldésanas kompleksu sakumskolas bé&rmiem, kam ir UDS/
UDHS simptomi.

Sie darba izvirzitie uzdevumi pétijuma gaita ir paveikti.

Apliukota problema — UDS/UDHS simptomi un to iesp&jama pedagogiski mediciniska

korekcija sakumskolas skoléniem Latvija nav plasi izpé&tita. Latviesu valoda ir maz zinatniskas

literatliras un praktiski nav metodisko materialu $aja joma. Tas arT nosaka darba aktualitati un
praktisko nozimibu.

Atslegvardi: UDS/UDHS simptomi, pedagogiskie testi un aptaujas, pedagogiski mediciniska
korekcija, arstnieciska vingrosana, arstnieciska peldésana, sakumskolas skol&ni.

Ievads

Misdienu dinamiskaja pasaulé arvien biezak tiek pedagogiski apzinats un
mediciniski diagnosticéts liels skaits beérnu ar iedzimtiem vai ieglitiem attistibas
trauc€jumiem, kas izpauzas ka uzmanibas deficits un hiperaktivitates sindroms
(UDHS). Biezak sastopamie simptomi ir nepietickama uzmanibas noturiba,
hiperaktivitate, trauksme un impulsivitate, ka arT psihoemocionalas un fiziskas
attistibas traucgjumi (11).

Rehabilitacijas specialistiem, pedagogiem un vecakiem ir jaizprot ST probléma
gan katras konkrétas gimenes, gan ari sabiedribas nakotnes perspektiva. Bérniem ar
minétajiem trauc€jumiem novero trauc€tu vai kaveétu psihoemocionalo, socialo un
fizisko attistibu. Latvijas skolas biitu nepiecieSams apzinat §os b&rnus ar uzmanibas
deficita sindromu (UDS) un sniegt gan viniem, gan vinu vecakiem atbalstu un
vispusigu, atbilstosu palidzibu.

Pec Pasaules Veselibas organizacijas datiem, UDS/UDHS (uzmanibas
deficita sindroms bez hiperaktivitates) un UDHS (uzmanibas deficita sindroms ar
hiperaktivitati) sindroma izplatiba pasaulg ir loti liela — 2000. gada ASV S§ie sindromi
bija 10 miljoniem bérnu, Vacija — aptuveni 350 000 b&rnu (6).

Péc visparizglitojoso skolu pedagogu vertéjuma, Latvija 25% skolénu ir
uzmanibas deficita sindroma simptomi (2).

ST gadsimta sakuma pasaule UDS/UDHS un socialas integritates problémas
risinasanai tiek pieaicinatas §adas zinatnu nozares: medicina, pedagogija, psihologija,
psihoterapija, sociologija, rehabilitacija, habilitacija un fizioterapija (8).

UDHS sindroma attistibas c€loni vl nav pietieckami izzinati, lai gan lielaka dala
klinisko ekspertu atzist, ka $o trauc€jumu pamata ir komplicéts c€lonu komplekss,
kas saistits ar dazadiem neirologiskiem, gen&tiskiem, socialiem un psihologiskiem
faktoriem. PEtTjumi apstiprina ari teoriju par biologisko predestinaciju, jo ir atklati un
pieraditi konkr&ti smadzenu rajoni, kas atbild par UDS/UDHS simptomu rasanos (17).

Minétie mediciniskie un psihosocialie faktori var biit par iemeslu tam, ka ari
Latvija sakumskolas dalai bérnu ir nopietnas problémas ar uzvedibu, uzmanibas
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noturésanu, stundas vielas izpratni un apguvi, ka arT Siem b€rniem ir pazeminatas
normalas komunikacijas spgjas.

UDS/UDHS simptomu korekcija dazadu valstu mediki, psihologi un pedagogi
sakumskolas skoléniem praktiz€ un iesaka atskirigas atvese]osanas metodes.

Viena no visplasak lietotam bérnu uzvedibas traucéjumu korekcijas metodém ir
medikamentoza terapija. UDS/UDHS terapija plasi izmantotie smadzenu darbibas
stimulanti (Prozac un Ritalin) ievérojami uzlabo bérnu stavokli, tacu ilgtermina
verojamas arT daudzas nelabvéligas blakusparadibas (11). Tapec pedgjos gados
popularakas ir multidisciplinaras terapijas metodes, kur Iidztekus medikamentozai
arst€Sanai liela nozime ir pielagotam fiziskam aktivitatém un pedagogiskai darbibai
labveliga sociala vidé (1; 18). Vienlaikus tick meklGtas un attistitas ari jaunas un
alternativas metodes — pedagogiski mediciniskas un ari psihoemocionala stavokla
korekcijas metodes, kas harmonizg bérnu psihisko un fizisko stavokli, ka arT mazina
spriedzi, tapec berni attistas ne vien fiziski, bet arT garigi, un reizg tiek atraisitas vinu
radosas spgjas (5; 16).

Lai petfjumu talakaja gaita varStu git apstipringjumu teorétiski izvirzitajai
pedagogiski mediciniskai korekcijas metodei, sakotngji nepiecieSams noteikt un
novertét UDS/UDHS simptomus jaunaka skolas vecuma bérniem. Ta ka vienots $ads
aptauju un testu kopums zinatniskaja literatira praktiski nav pieejams, ta izveide,
pielagosana un aprobacija tika ieklauta $T darba uzdevumos.

Darba meérkis: noteikt un izveértet UDS/UDHS simptomus sakumskolas
bérniem, lietojot jauno arstnieciski pedagogisko korekcijas metodi — arstnieciskas
vingroSanas un arstnieciskas peldésanas kompleksu.

Darba uzdevumi.

1. Izveidot, pielagot un aprobét Latvijas videi pedagogisko testu un aptauju
kopumu sakumskolas bérniem UDS/UDHS simptomu novértésanai.

2. Noteikt un izvertét sakumskolas bérniem iesp&jamos UDS/UDHS
simptomus.

3. Izveidot un praktiski lietot jauno arstnieciski pedagogisko korekcijas metodi —
arstnieciskas vingrosanas un arstnieciskas peldésanas kompleksu sakumskolas
bérniem, kam ir UDS/UDHS simptomi.

Metodika. P&tjjuma piedalijas 24 beérni, kuriem pé&c neirologa profesora

V. Folkmana un neirologes I. MeZinskas ieteikuma tika ieteiktas arstnieciskas
vingrosanas un peldéSanas nodarbibas. Tika izveidotas divas grupas. 1. grupa tika
ieklauti 12 Rigas 84. vidusskolas sakumskolas skoléni, kuri fizioterapeita vadiba
3 reizes nedela piedalijas arstnieciskas vingro$anas (AV) nodarbibas (Rigas
84. vidusskolas Bérnu attistibas un izglitibas centra (BAIC)), 2. grupa — 12 bérni,
kas ir Jokerkluba Udens relaksacijas centra (URC) apmeklétaji un 2 reizes nedela
fizioterapeita vadiba darbojas arstnieciskas vingrosanas nodarbibas (Rigas 84.
vidusskolas BAIC) un 1 reizi ned€la — arstnieciskas peldesanas (AP) nodarbibas
(Jokerkluba URC baseina).

Saja pétijuma lietoto testu un aptauju izvéle balstdis uz pasaulé pazistamu
pétnicku Barklija (Barkley R.), Goldsteina (Goldstein S. & M.), Serila (Sherrill C.),
Holtera (Holter G.) un L. Jasjukovas (ScrokoBa JI. A.,) atzinam par UDS/UDHS
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raksturigakajiem simptomiem un to butiskakajam izpausmém (4; 9; 18; 11; 12).
Lai no testu un aptauju klasta izvéletos tos, kas visprecizak raksturotu UDS/UDHS
simptomus, kas piemit tiesi Latvijas sakumskolas bérniem, tika uzklausTti praktiskas
pieredzes bagato UDS/UDHS pedagogiski mediciniskas terapijas specialistu M.
Bloka (Block M., ASV, VirdZinijas Universitate), L. Jasjukovas (fcrokosa JI. A.,
Sanktpéterburga, KZA Psihologijas institits) un T. Liepinas (Latvija, RPIVA)
padomi un ieteikumi.

Tatad visa pétijuma gaita ir izmantotas jaunizveidotas aptaujas ar anketéSanu,
pedagogiskie testi kustibu iemanu, socialo prasmju, uzvedibas, uzmanibas un skolénu
pasvertSjuma izverteSanai, ka ar pasreizgja standarta somatoskopijas metode stajas
un balsta kustibu aparata traucgjumu noteiksanai.

Pedagogiski psihologiskos testus un aptaujas izveidoja, pielagoja Latvijas videi
un aprobgja T pétijuma autore un neatkarigie eksperti — latvieSu valodas filologe
S. Paegle un anglu valodas filologes Iveta Berga un Alda Apina. Empiriskos
petijumus parbaudija sertificéta fizioterapeite L. Ventaskrasta un neatkarigie
eksperti — sertificétas fizioterapeites V. Lak$a un K. Kanepa.

Péc pirmas parbaudes, kas notika 2007. gada aprili, abas p&tamajas grupas
sakumskolas bérniem tika piedavatas pedagogiski mediciniskas korekcijas metodes,
lai mazinatu UDS/UDHS simptomus. Tatad visa p&tijjuma gaita 1. grupa piedalijas
arstnieciskas vingroSanas (AV) nodarbibas, kas notika vingroSanas zalé un kur tika
lietoti visparattistosie un specialie, dinamiskie un statiskie vingrojumi, kas nostiprina
galvenas muskulu grupas, normaliz€ muskulu tonusu, mazina disbalansu, ka ar1
uzlabo staju un gaitu. Rotalas un spéles attista beérnos uzmanibu, koncentré$anos,
lidzsvaru, koordinaciju un komunikacijas prasmes. Vingrojot bérni labak izprot savu
muskulu un balsta un kustibu aparata darbibu.

Jauna kompleksa arstnieciski pedagogiska korekcijas metode (AV un AP) tika
lietota 2. grupai. AP nodarbibas bija baseina, un tas laikd atslogojosa kermena
sakumstavokli notika vispar€jie un specialie elpoSanas vingrinajumi, visparattistosie
vingrojumi, kas simetriski nostiprina visas muskulu grupas un atslogo locitavas,
ka arT klasiskie peldétapmacibas vingrindjumi. Spéles un rotalas @idenT b&rniem
attista smalko motoriku, domasanu un runas iemanas, ka arT uzlabo vinu socialas un
komunikativas prasmes. Darbojoties baseina, b&rni iemacas peldét, celt pasapzinu,
attistit uzmanibu un normalizét savu ikdienas aktivitati. Udens vide noriida un
stiprina imunitati, nomierina parlieku aktivos bérnus, bet uzmundrina 1&nigos.

P&tijuma gaita ir izveidota un praktiski tiek lietota jauna kompleksa arstnieciski
pedagogiska korekcijas metode UDS/UDHS raksturigako simptomu mazinasanai.
Jaunizveidotaja metodg ir apvienota AV un AP pedagogiska, psihologiska, fiziologiska
un tatad arT arstnieciska iedarbiba uz b&rna organismu, un ta, iesp&jams, mazinas
UDS/UDHS simptomus sakumskolas skoléniem, kas tika iesaistiti petfjuma.

Otra parbaude notika 2008. gada aprili. P&c tas rezultatiem jau var pamatot, ka
arT noteikt arstnieciski pedagogiskas korekcijas metodes — AV un AP — komplekso
ietekmi uz sakumskolas bérniem, kam ir UDS/UDHS simptomi.

Rezultati. 2005. gada EMDAPA (Europian Master Degree in Adapted Physical
Activity) studiju programma profesora M. Bloka vadiba tika atlasiti vairaki testi
un aptaujas UDS/UDHS iespgjamo simptomu noteikSanai un izvertéSanai. Darba
gaita pasi butiskakie testi un aptaujas, kas atspogulo UDS/UDHS raksturigakos
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simptomus, tika partulkoti, aprob&ti un pielagoti Latvijas videi sakumskolas bérnu
kustibu iemanu, socialo prasmju, vinu uzmanibas un pasvertéjuma izvertésanai (15).

Lai izvertetu sakumskolas bérnu UDS/UDHS iesp&jamos simptomus, tika
izmantoti primaro kustibu iemanu un uzmanibas traucjumu noteikSanas testi (8).
Testu rezultati tika vertéti 4 ballu sisteéma, kur 0 balles apzImé nespé&ju izpildit testu,
1 balle — nelielas spgjas, 2 balles — gandriz labas spgjas un 3 balles — loti labas testa
izpildes spgjas.

Sakumskolas bérnu uzvedibas traucgumi tika veérteti pec T. Liepinas (13)
pielagota Serilla (Sherrill C.) testa, kur ar 0 ballém tika vértsta uzvedibas atbilstiba
normativiem raditajiem, ar 1 balli — uzvediba ar nelielam atkapém no normas, ar
2 balléem — bitiski uzvedibas traucgjumi un ar 3 ballém — loti izteikti uzvedibas
traucgjumi (4; 14).

Lai izvertetu bérna socialas saskarsmes pamatiemanas un bérnu socialo spgju
atbilstibu, tika lietota aptauja ar anketeSanu (20). Socialas spgjas tika izteiktas 4 ballu
vertéSanas sistéma, kur ar 0 ballem tika vértetas loti vaji attistitas berna socialas
saskarsmes pamatiemanas, ar 1 balli — vaji attistitas, ar 2 ballém — vidgji attistitas
un ar 3 balleém — labi attistitas socialas saskarsmes pamatiemanas. Bérnu socialas
uzvedibas un pasvert§juma izvertéSanai tika izmantota psihosocialo vertéSanas
kritériju aptauja (20). Saja aptauja 0 balles apzimé atbilstibu normativajiem
raditajiem, 1 balle — nobidi no normas, 2 balles ir biitiska atkape un 3 balles — loti
batiska atkape no normativajiem raditajiem.

Ar standarta somatoskopijas metodi tika verteti stajas un balsta kustibu aparata
trauc€jumi, kuri tika izteikti 4 ballu vértéSanas sistéma, kur O balles pielidzinatas
pareizas stajas normativajiem raditajiem, 1 balle — nelielam stajas novirzém no
normas, 2 balles — izteiktam novirzém un 3 balles — loti izteiktam novirzé€m no
pareizas stajas raditajiem.

Ta ka testos autori 4 ballu veértéSanas sistema licto at$kirigu vertejuma skalu,
viena gadijuma normu veért§jot ar nulli, bet cita — ar trTs balleém, tad Sie pé&tijuma
rezultati atainoti atseviskas diagrammas (sk. 1.—4. att.).

Stajas un balsta kustibu aparata vertejums. Somatoskopiski tika noteikts, ka
petljuma iesaistitajiem skoléniem p&c pirmas parbaudes ir nelielas stajas novirzes ar
tendenci uz izteiktu novirzi no pareizas stdjas normativiem raditajiem. Vertgjums —
1,52 balles vidgji 1. grupa (sk. 1. att.) un 1,01 balles 2. grupa (sk. 2. att.).

Péc L. Jasjukovas pétijumu datiem (21; 12), agrinu mugurkaula, pasi kakla
dalas muskulatiiras parslodzi un tadgjadi, iesp&jams, ar1 kakla skriemelu deformaciju
veicina UDS/UDHS saslim$ana vai ari izteikti §Ts slimibas simptomi, sarezgTjumi
dzemdibu laika, kad b&rna smadzenes netiek pilnvertigi apgadatas ar skabekli,
zidainu mazkustigums, ilglaiciga un nepiemérota poza. Kakla skriemelu deformacija
savukart var traucét normalu smadzenu apgadi ar skabekli. L. Jasjukovai ir ilglaiciga
pieredze darba ar $adiem b&érniem, tapec Sie dati ir ticami. lesp&jams, ta arT veidojas
UDS/UDHS simptomi — gan stajas un kustibu iemanu, gan psihosocialie traucgjumi,
gan uzvedibas un uzmanibas Ipatnibas.

P&c otras parbaudes somatoskopijas izvert€juma balsta kustibu aparata vidgjie
raditaji 1. grupa — 1,1 balle (sk. 1. att.) un 2. grupa 0,69 balles (sk. 2. att.). Sie otras
parbaudes rezultati liecina, ka abu pétamo grupu b&rniem tendence uz izteiktu novirzi
no pareizas stajas normativiem raditdjiem ir samazinajusies.
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W 1. Balsta kustibu aparats
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IS Expressions of
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Parbaude Test self-assesment

1. att. Pirmas grupas UDS/UDHS simptomu vértéjums ballés péc 1. un 2. parbaudes
(norma ir 0 balles)

Evaluation’s the average parameters of ADS/ADHS simptoms of the first group after the
I* and 2" test (norm is 0 points)

B 1. Balsta kustibu aparats

1,4 7 Locomotor apparatus
1,2 1 O 2. Nevélamas uzvedibas
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o 17 Expressions of
.g 0,8 behaviour disorders
o 06 - O 3. Raksturigakas
’ uzvedibas Tpatnibas
20,4 - Behaviour peculiarities
o 0,2 A O 4. Sociala uzvediba un
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0 1 ‘ 5 ‘ Social behaviour and

self-assesment
Parbaude Test

2. att. Otras grupas UDS/UDHS simptomu vértéjums ballés péc 1. un 2. parbaudes
(norma ir 0 balles)

Evaluation’s of the average parameters of ADS/ADHS simptoms of the second group after
the I'" and 2" test (norm is 0 points)

Raksturigakos bérnu uzvedibas traucgjumus, kurus fizioterapeits nosaka sadar-
biba ar bérnu vecakiem, péc pirmas parbaudes var raksturot ka atkapi no normas
ar nelielu tendenci uz bitiskiem uzvedibas traucgjumiem. Nevélamas uzvedibas
vertgjums 1. grupa vidgji ir 1,5 balles (sk. 1. att.) un 2. grupa — 1,32 balles (sk.
2. att.), savukart raksturigako uzvedibas ipatnibu vértéjums attiecigi 1. un 2. grupa
vidgji ir 1,2 (sk. 1. att.) un 1,13 balles (sk. 2. att.).

Siem bérniem ir raksturiga tada uzvedibas un uzmanibas ipatniba ka
impulsivitate, tipec gan pieaugusie, gan vienaudzi vinus biezi vien apvalda, jo vinu
riciba ir riskanta un nevélama (7; 19).

Péc otras parbaudes sakumskolas skolénu nevélamas uzvedibas vertgjums
1. grupa vidgji ir 1,2 (sk. 1. att.) un 2. grupa 0,98 balles (sk. 2. att.), un raksturigako
uzvedibas Tpatnibu vert€jums attiecigi 1. un 2. grupa vidgji ir 1,05 (sk. 1. att.) un
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0,88 balles (sk. 2. att.). Tatad otras parbaudes rezultati liecina, ka abu p&tamo grupu
bérniem tendence uz bitiskiem uzvedibas trauc€jumiem ir mazinajusies.

Berna socialo uzvedibu un pasvértejumu verte péc aptaujas ar anketéSanu. Bérnu
vecaki verté bérnu socialo uzvedibu un pasvértéjumu. Bérnu sociala uzvediba un
pasvertgjuma pec pirmas parbaudes ir neliela atkape no normas, jo vidgji 1. grupa
vertgjums ir 1,13 balles (sk. 1. att.) un 2. grupa — 0,98 balles (sk. 2. att.).

Bérniem, kam ir UDS/UDHS simptomi un pasvértéjuma problémas, raksturigi,
ka vini iesakto biezi vien pamet, nonak rezignacija un jitas atstumti (10; 19).

P&c otras parbaudes b&rnu socialas uzvedibas un pasvertgjuma vertejums
attiecigi 1. un 2. grupa vidgji ir 0,73 (sk. 1. att.) un 0,76 balles (2. att.). PEc otras
parbaudes bérnu sociala uzvediba un pasveértéjuma raditaju atkape no normas ir
samazinajusies.

25+ W 1. Primaras kustibu iemanas
’ Primary movement abilities
2 O 2. Kustibu atmina
@ Movement memory
-g 1,5 O 3. Proprioreceptivas sajltas
o Propriore ceptive feelings
@ 17 [0 4. Socialas saskarsmes
= pamatiemanas
@ 0,5 Social communication
basic skill
0 B 5. Socialas kompetences
1 2 atbilstiba
Parbaude Test Social competence

3. att. Pirmas grupas UDS/UDHS simptomu vértéjums ballés péc 1. un 2. parbaudes
(norma ir 3 balles)

Evaluation’s the average parameters of ADS/ADHS simptoms of the first group after the
I* and 2" test (norm is 3 points)

B 1. Primaras kustibu iemanas
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m 0,5 basic skill
B 5. Socialas kompetences
0 1 2 atbilstiba

Parbaude Test Social competence

4. att. Otras grupas UDS/UDHS simptomu vértéjums ballés péc 1. un 2. parbaudes
(norma ir 3 balles)

Evaluation’s the average parameters of ADS/ADHS simptoms of the second group after
the 1" and 2" test (norm is 3 points)
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Primaras kustibu iemanas pirmaja parbaudgé iesaistitajiem skoléniem testa tiek
vertetas ka nelielas vai gandriz labas, vidgji — 1,75 balles 1. grupa (sk. 3. att.) un
1,73 balles 2. grupa (sk. 4. att.).

Otraja parbaudé So pasSu skoleénu primaro kustibu iemanu raditaji 1. grupa ir
vidgji 2,05 (sk. 3. att.) un 2. grupa — 2,27 balles (sk. 4. att.). Salidzinajuma ar pirmo
parbaudi tie ir ievérojami uzlabojusies un vertéjami ka gandriz labi.

Uzmanibas trauc&jumi, nosakot p&c kustibu atminas un proprioreceptivas
sajitas, testa pirmaja parbaudé tiek vertéti ka nelieli, tatad uzmaniba ir gandriz
laba. Kustibu atminas vert€jums attiecigi 1. un 2. grupa vidgji ir 1,5 (sk. 3. att.) un
1,58 balles (sk. 4. att.), savukart proprioreceptivo sajitu vertgjums attiecigi — 1,49
(sk. 3. att.) un 1,63 balles (sk. 4. att.).

Otraja parbaudé petamo bérnu uzmanibas traucgjumi, nosakot pe&c kustibu
atminas, attiecigi 1. un 2. grupa tiek vertéti ka vid&ji — 2 balles (sk. 3. att.) un 2,3
balles (sk. 4. att.), un, nosakot p&c proprioreceptivam sajitam, ari tiek verteti ka
vidgji — 1,7 balles 1. grupa (sk. 3. att.) un 1,99 balles 2. grupa (sk. 4. att). Tatad péc
otras parbaudes pétito uzmanibu sakumskolas bérniem var veértét ka gandriz labu.

Socialas saskarsmes traucéjumus Verté péc aptaujas ar anket€Sanu, aptaujajot
bérnu vecakus par vinu bérnu socialas saskarsmes pamatiemanam un socialds
kompetences atbilstibu. Pirmaja parbaudé p&c aptaujas rezultatiem tika noteikts,
ka socialas spgjas beérniem var vertet ka nelielas, bet socialas saskarsmes spgjas —
ka gandriz labas. Socialas saskarsmes pamatiemanu vid&jais vertejums 1. grupa
ir 1,38 balles (3. att.) un 2. grupa — 1,85 balles (4. att.), bet socialas kompetences
atbilstiba attiecigi tiek vertéta ar 1,28 ballem (sk. 3. att.) un 1,81 balli (sk. 4. att.).

Tadgjadi var secinat, ka ar UDS/UDHS saistitas problémas rada $iem b&rniem
raksturigo svarigo pamatiemanu deficitu, impulsivitati, ka arT socialas problémas
(20; 7; 9).

Otraja parbaudé socialas saskarsmes pamatiemanu raditaji 1. grupa vidgji ir 1,62
balles (sk. 3. att.) un 2. grupa — 2,03 balles (sk. 4. att.), bet socialas kompetences
atbilstiba attiecigi ir 1,54 (sk. 3. att.) un 2,005 balles (sk. 4. att.). P&c $is parbaudes
rezultatiem tika noteikts, ka socialas saskarsmes traucg€jumi abu grupu p&tamajiem
sakumskolas bérniem, kam ir UDS/UDHS simptomi, mazinajusies un sociala
saskarsme tick vértéta ka gandriz laba.

Sakumskolas bérniem abas p&tamajas grupas pcc otras parbaudes izvertejuma
UDS/UDHS simptomi ir mazinajusies. Otraja grupa, kur skoléniem tiek piedavata
jauna arstnieciski pedagogiska korekcijas metode — AV un AP komplekss, ir
veérojama lielaka vidgjo raditaju izvertejuma dinamika.

Diskusijas

Vadosie klmiskie specialisti atdzist, ka UDS/UDHS simptomi fiziski,
psihologiski un sociali ietekmé& problémas skarto personu visu miZu un izpauzas
daudzveidigi, tapcc praktizgjosie specialisti ar UDHS/UDS medicinisko kontroli
iespgjamos simptomus censas samazinat. [Loti svarigi ir rast §is problémas risinajumu
un nodrosinat stabilitati ilgtermina.

Individualas spgjas berniem, kam ir UDS/UDHS simptomi, dazi autori diference
atbilstos$i kadam noteiktam uzvedibas tipam. Ar fizisko aktivitati saprot jebkuru
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kermena kustibu, ko izdara atbilstosi fiziski sagatavots muskulis vai attiecigais
muskulu kopums (3). ST autora koncepcija liecina par to, ka fiziskas, biologiskas
un psihosocialas izmainas cilvéka organisma caur CNS notiek gan automatiski, gan
sinap$u bloku ignor&Sanas del.

Bérniba UDS/UDHS simptomus atklat un korigét ir visvieglak. Gadiem ejot,
organisma disfunkcijas arvien saglaba savu postoS$o ietekmi un b&rnu vecaki sak
meklét dazadus kvalificetus UDS/UDHS specialistus. Dazi no viniem sava kliskaja
praksé Iidztekus lieto vardus ,hiperaktivitate” un ,,virsuzbudinajums”, kas raksturo
ne vien kermena stavokli laika un telpa, bet arT tam atbilstoSo psihoemocionalo
stavokli (9). Tas ir butisks aspekts, kas janem véra, un, iespjams, ka visas ieprieks
min&tas b&rnu problémas kopuma ir ciesi saistitas ar UDS/UDHS simptomiem un
izpauzas ka dazadu primaro sp&ju deficits, impulsivitate un virsuzbudinajums.

Secinajumi

1. Lai sakumskolas bérniem novertetu UDS/UDHS simptomus, tika izveidots un
Latvijas videi pielagots pedagogisko testu un aptauju kopums. Taja ir ieklauti
tris testi bérnu stajas, kustibu iemanu, uzvedibas un uzmanibas izverté$anai,
ka ar adapttas tris aptaujas socialo prasmju un iemanu, ka ari socialas
uzvedibas un pasveértéjuma noteiksanai.

2. Sakumskolas bérniem, kuri péc neirologa norikojuma piedalas arstnieciskas
vingroSanas un peldéSanas nodarbibas, ir atklati UDS/UDHS simptomi, kas
noverteti ka nelieli vai ka vidgja atkape no normas. Tie ir primaro kustibu
iemanu un uzvedibas traucgjumi, uzmanibas, socialo saskarsmju un balsta
kustibu aparata traucgjumi. Slikta sociala uzvediba un zemais pasvertejums
savukart nosaka Siem b&rniem raksturigo pamatiemanu deficitu, impulsivitati
un socialas komunikacijas traucgjumus.

3. Ir izveidota un praktiski tiek lietota jauna arstnieciski pedagogiska
korekcijas metode — arstnieciskas vingroSanas un arstnieciskas peldéSanas
komplekss sakumskolas b&rniem, kam ir UDS/UDHS simptomi. Lietojot
jauno komplekso arstnieciski pedagogisko korekcijas metodi, UDHS/UDS
simptomiem, kas vérojami sakumskolas bérniem, ir tendence samazinaties.

P&ttjums par agrinu UDS/UDHS simptomu diagnostiku skolas vecuma b&rniem
varétu buit nozimigs ne tikai pedagogija, bet ar medicina un socialekonomiskaja joma,
jo, iesp&jams, veicinatu Latvijas ekonomikas attistibu — bérni, kam ir UDS/UDHS
simptomi un kas sanémusi agrinu diagnostiku un adekvatu arstnieciski pedagogisko
korekciju, budami pieaugusi, labak ieklautos darba tirgi, tapéc ilgtermina uzlabotos
ne tikai pasu bérnu fiziska un gariga veseliba, vinu vecaku passajuta, bet arT tiktu
atslogots valsts veselibas un socialais budzets.
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Summary

Manifestation of possible symptoms of ADS and ADHS in primary school children is

discussed in the research paper.
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World-wide theoretical conclusions about the most characteristic ADS/ADHS
symptoms in primary school pupils with physical and mental development peculiarities
are examined. An insight in the disorders of behaviour, learning and loco-motor apparatus
and possible ways of their correction in ADS/ADHS children is given.

In the course of the research a set of pedagogical tests and questionnaires for
assessment of manifestation of ADS/ADHS symptoms in primary school children has
been developed, adapted and approbated for the needs of the Latvian environment. In
this set there are three tests for the assessment of children’s posture, movement skills,
behaviour and attention as well as three adapted questionnaires for determining social
abilities and skills as well as social behaviour and self-appraisal.

In accordance with the standard of the developed set of pedagogical tests and
questionnaires two probations have been carried out — testing and questionnairing of
primary school pupils in cooperation with their parents. After that the results of the
tests and questionnaires have been summarized and analysed. They state that primary
school children who, on neurologist’s recommendation, have been included in classes
of therapeutical gymnastics and swimming, have definite manifestations of ADS/ADHS
symptoms as a small or medium deviation from the norm.

Consequently, disorders of primary movement skills and those of the loco-motor
apparatus, peculiarities of behaviour, attention and social communication as well as
diminished self-appraisal determine the characteristic features of those children —
deficiency of primary movement skills, changes in the system of the loco-motor apparatus,
impulsivity and problems of successful socializing.

Recognizing ADS/ADHS this is a psycho-social disorder affecting individuals
differently but remaining throughout their life span shifts clinical practitioners’ focus
from attempting to search for a cure to developing a balance between manangement
and reduction of immediate symptom problems and the building in of resilience factors,
increasing the likelihood of positive long-term adult outcome.

Tasks of the research:

1. To adapt and approbate for Latvian environment a set of pedagogical tests
and questionnaires for assessment of manifestation of ADS/ADHS symptoms in
primary school children.

2. To determine and assess the possible manifestations of ADS/ADHS symptoms in
primary school children.

3. To develop and put into practice a new physiotherapeutical-pedagogical correction
method — a complex of therapeutical gymnastics and therapeutical swimming for
primary school children with manifestations of ADS/ADHS symptoms.

Thus, all the tasks set in the research have been completed:

The problem under discussion — ADS/ADHS symptoms and their possible
pedagocically-therapeutical correction in primary school children in Latvia has not
been widely examined. There are not many publications and practically there are no
methodical materials in this field. That determines the necessity and practical importance
of the research work.

Keywords: ADS/ADHS symptoms, pedagogical tests and questionnaires, pedagogically-
therapeutical correction, therapeutic gymnastics, therapeutic swimming, primary school

pupils.
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Citokinu, sapju izpausmes un emocionalo un fizisko
traucéjumu mijiedarbiba hronisku muguras lejasdalas
sapju pacientiem
Relationship between Cytokines, Pain Expression,
Emotional and Physical Disturbances in Chronic Low Back
Pain Patients
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Darba merkis: analiz&t sakaribas starp citokinu limeni asins seruma, trauksmes un depresijas
simptomiem mugurkaula jostas dalas muskulu funkciju, sapju sindromu un fiziskajam
funkcionalajam sp&am pacientiem ar hroniskam muguras lejasdalas sapém. Metodes:
petjuma tika iesaistiti un analiz€ti 43 pacienti ar hroniskam muguras lejasdalas sape&m.
Lai noteiktu citokinu limeni asins seruma, izmantota asins seruma imunologiska analize.
Trauksmes un depresijas simptomi analizéti ar HADS skalu. Tika izmantoti 2 standartiz&ti
motoras kontroles testi un palpacija, lai izvert€tu muguras jostas dalas un iegurna muskulu
funkciju. Lai izvertetu sapju intensitati, lietota vizuala analogu skala, bet fiziskas funkcionalas
sp&jas analizétas ar SF-36 PF apaksskalu. Rezultati un secinajumi: Citokmu: IL-6, IL-8, IL-
10, IL-2 Iimenis asins seruma uzradija statistiski ticamas korelacijas gan ar emocionala, gan
fiziska stavokla, gan sapju sindroma raksturlielumiem, tadg&jadi pamatojot hronisku muguras
lejasdalas sapju sindroma komplic€to, biopsihosocialo dabu. P&tfjuma rezultati uzradija, ka
sapju sindromam ieilgstot, samazinas IL-10 Iimenis asins seruma, kas korelé ar depresijas
simptomu saasinasanos un muskulu funkciju pasliktinasanos. Paaugstinats trauksmes limenis
ir saistits ar IL-8 pieaugumu asins seruma un sapju intensitates picaugumu. Emocionala
labsajuta, ko cilveks ieglst, sajutot gimenes, draugu, kolégu un dazadu socialo aktivitasu
grupu, ka arT veselibas apriipes sniedzgju atbalstu, ir saistita ar [L-2 [Tmena paaugstinasanos,
IL-6 limepa samazinaSanos asins seruma, trauksmes un depresijas simptomu un sapju
intensitates samazinasanos, un muskulu funkciju uzlabosanos.

Atslegvardi: citokini, hroniskas sapes, trauksme, depresija, muskuloskeltala disfunkcija.

Ievads

Eiropas Sapju asociaciju federacija ir izvirzjjusi pienémumu par hronisko sapju
epidémiju, kas pedgja desmitgadé rada finansiali lielako veselibas apriipes problému
Eiropa. Mugurkaulaja slimibas ir viens no biezakajiem darba nesp&jas c€loniem
(13% no kopégja darba nespé&jas laika) un viens no biezakajiem arsta apmekl&juma
celoniem (10% no gadijumu skaita).
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Hronisku muguras sapju un to izraisitas darba nespg€jas picaugums Rietumu
zemgs tick dévets pat par socialu epidémiju, kuras rasanas galvenokart tiek saistita
ar kulturaliem un psihoemocionaliem faktoriem, jo netiek novérotas bitiskas
biologiskas patologijas izmainas (2; 16). Tas akcenté biopsihosocialas pieejas
nozimibu gan novert€Sanas, gan arstniecibas, gan izp€tes procesa pacientiem ar
hroniskam muguras lejasdalas sapeém.

Nesenie pétijumi psihoneiroimunologija ir apstiprinajusi citokinu sist€mas
patogengtisko lomu gan hronisku sapju (27), gan emocionalu traucgjumu gadijuma
(5; 3). Petijumos atklajies, ka citokinu sistémai ir ari tieSa ietekme uz muskulu
funkciju (7), ka arT ta ir iesaistita neiropatisko sapju patogenézé pacientiem ar
mugurkaula jostas dalas diska patologiju (15; 20).

Petijuma meérkis: analizét sakaribas starp citokinu Iimeni asins seruma,
trauksmes un depresijas simptomiem, mugurkaula jostas dalas muskulu funkciju,
sapju sindromu un fiziskajam funkcionalajam sp&jam pacientiem ar hroniskam
muguras lejasdalas sapem.

Petijuma grupa un metodes
Petijuma tika ieklauti visi tie pieauguSie pacienti, kuri uzsaka arst€Sanos
rehabilitacijas centra un atbilda visiem pétijuma icklauSanas kritSrijiem:
1) pacienti ar pamata klinisko diagnozi: mugurkaula jostas dalas diska patologija
(M 51), vinu primara stidziba bija par muguras lejasdalas sapém ar izstarojumu
vai bez ta;
2) pacienta muguras lejasdalas sapju ilgums vairak neka 3 meénesi (hroniskas
sapes);
3) pacienta vecums 18-60 gadi;
4) pacients piekrit piedalities petijuma.
No petijuma tika izslegti tie pacienti, kuriem bija piemérojams kads no petijuma
izslégSanas krit€rijiem:

o muskulu speks apaksgjas ekstremitateés mazaks par 3 ballem (pec Kendall);

e blakus saslimSanas (nesaistitas ar mugurkaulaju), kas rada funkcionalu
ierobezojumu;

e psihiatriska saslimsana;

e mugurkaulaja saslimSanas, kuru pamata ir infekciozs process, autoimiina
patologija, traumatisks bojajums, neoplastisks process vai ieks$€jo organu
patologija, osteoporoze;

e icprieks mugurkaulajs arstéts kirurgiski;

e griitnieciba un kop$ dzemdibam pagajusi mazak neka 2 gadi;

e absoliitas vai relativas kontrindikacijas aktivai rehabilitacijai.

P&tTjuma tika iesaistiti 43 pacienti — 25 sievietes un 18 viriesi. Pacientu vecums
bija robezas no 24 lidz 55 gadiem, vid&jais vecums — 45 + 1,3 gadi. Visu pétijjuma
ieklauto pacientu izmekl&$anas dati bija pilnigi, un tos vargja izmantot datu apstrades
un analizes procesa.
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Visi pétljuma iesaistitie pacienti pirmo 48 stundu laika péc iestasanas
rehabilitacijas centra tika kompleksi noverteti ar $adam novértésanas metodém.

e Sapju sindroma izvert§jums. Ar vizualo analogu skalu (VAS) (12)
izmekl€Sanas bridi tika izvertéta muguras lejasdalas sapju intensitate. Tika
izverteéts Muguras lejasdalas sapju epizodes ilgums (méneSos) un atziméta
sapju lokalizacija.

e Trauksmes un depresijas skala slimnicam (Hospital Anxiety and Depression
Scale (HADS)) (24). Ar skalas palidzibu tika izvertets pasreizgjas trauksmes
un depresijas ITmenis. PEtTjuma tika izmantots skalas tulkojums latviesu valoda
(atlauja un tulkojums no National Foundation for Educational Research);
un pilotpétijuma tas bija atbilstigs un ticams (Cronbach'’s alpha 0,882).
Slimnicas trauksmes un depresijas anketa ir pasvertgjuma anketa. To veido 14
apgalvojumi (7 par trauksmi un 7 par depresiju). Katru apgalvojumu pacients
izverte pec ta, ka vins ir juties pedejas nedelas laika (ieskaitot izmekl€Sanas
dienu). Katram apgalvojumam doti 4 atbilzu varianti.

e Pacienta uzskatu un izvairiSanas uzvedibas novérte§juma anketa (Fear
Avoidance and Beliefs Questionnaire (FABQ)) (25). Ta noverté pacienta
uzskatus par fizisko aktivitaSu un darba ietekmi uz viga muguras sapém, ka
arT analiz€ veleSanos izvairities no fiziskajam aktivitatém un darba. Anketa
ir domata 1pasi pacientiem ar muguras lejasdalas sap€m, un ir pieradita tas
statistiska ticamiba un jutiba. P&tfjuma tika izmantots anketas tulkojums
latviesu valoda; izmégindjuma pétijuma (pilotpétijuma) FABQ latvie$u
valodas tulkojums bija atbilstigs un ticams (Cronbach s alpha 0,902). Pacientu
uzskatu un izvairiSanas uzvedibas novértéjuma anketa ir paSvertSjuma
anketa, ko veido 17 apgalvojumi, kuri pacientam ir janoverté pec septinu
punktu Likerta skalas (0 — pilniba nepiekritu, 6 — pilniba piekritu). Anketai ir
divas apaksskalas: darba apaks$skala ar septiniem jautajumiem (maksimalais
punktu skaits 42) un fizisko aktivitaSu apaksskala ar Cetriem jautajumiem
(maksimalais punktu skaits 24). Lielaks punktu skaits liecina par izteiktaku
parliecibu, ka sapju c€lonis un iesp&jamais pastiprinoSais faktors ir fiziskas
aktivitates un/vai darbs, un par lielaku veléSanos izvairities.

e Atbalsta izjutas novert€§juma anketa. Ta noverte septinas sociala un
emocionala atbalsta giiSanas iesp€jas. Tika izmantota paSvert€juma anketa,
ko veido septini apgalvojumi, kuri pacientam ir janoverte p&c septinu punktu
Likerta skalas (0 — pilniba nepiekrTtu, 6 — pilniba piekritu). Anketas Cetri
apgalvojumi ir par to, cik liela méra pacients/(-te) izjut gimenes/draugu/
socialo aktivitasu grupu/darba kolektiva atbalstu. Savukart tris jautajumi ir par
to, cik liela meéra pacients/(-te) izjut veselibas apriipes specialistu (gimenes
arsta/arsta specialista/cita medicinas darbinieka) atbalstu. Katrs apgalvojums
tika interpretets (iesp&jama variacija no 0 Iidz 6), ka arT tika aprékinata kopg&ja
summa, ko veidoja punkti, kurus pacients atziméja, ja vins izjuta veselibas
apripes specialistu atbalstu (iesp&jama variacija no 0 lidz 18), un kopgja
summa, ko veidoja punkti, kurus vin$ atzim&ja par gimenes, draugu, darba
kolektiva un socialo aktivitaSu grupu sniegto atbalstu. Lielaks punktu skaits
liecinaja par lielaku sociala atbalsta izjttu.
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e Aktivas taisnas kajas pacelSanas tests (ASLR) (14) un Trendelenburga tests
(8). Testi tika izmantoti, lai izvertétu muguras lejasdalas un iegurna motoro
kontroli. Abu testu kombinacija dod iesp&ju izvértét motoro kontroli un
slodzes parnesanu gan svaru nesosa, gan svaru nenesosa pozicija (14). Katrs
tests tika veikts labajai un kreisajai pusei, un, nemot véra gan subjektivas, gan
objektivas testa izpildes pazimes, tika dots vert€jums no O lidz 3 punktiem
(0 liecinaja par adekvatu motoro kontroli, bet 3 — par pilnigu nesp&ju kontrol&t
muguras lejasdalas un iegurpa pozu un kustibas). Apkopojot un analizgjot
datus, tika izmantota labas un kreisas puses testa rezultata summa.

e Palpacijas tests. Tika lictota manuala palpacija, lai izvertétu muguras jostas
dalas paravertebralo muskulu (m. erector spinae) saspringuma pakapi.
Palpacijas rezultati tika interpretéti no 0 (normals saspringums) lidz 3 (izteikts,
parmerigs saspringums). Tika veikts labas un kreisas puses novertgjums.
Apkopojot un analizgjot datus, tika izmantota labas un kreisas puses testa
rezultata summa.

e Kermena masas indekss tika izmantots, lai izvertétu pacienta kermena svaru.
Tas tika aprékinats péc formulas: svars (kg)/(augums (m))?(30).

e SF-36® anketas fizisko funkcionalo sp&ju apaksskala (PF) (SF-36® Health
Survey ‘Physical Functioning’, tulkojums latvie$u valoda; izmé&ginajuma
petijuma (pilotpetijuma) SF-36 anketa tika tulkota latviesu valoda. Tulkojums
bija atbilstigs un ticams (Cronbach's alpha 0,982)). SF-36 ir standartizeta,
ticama pasvertgjuma anketa, kas pielauj 8 dimensiju analizi. Miisu petjjuma
tika izmantota anketas PF apaksskala, kas lava izveértét sp&ju veikt dazadas
fiziskas aktivitates. Zemi raditaji liecina par ierobezotam fiziskam aktivitatem,
ieskaitot mazgasanos un gerbsanos, veselibas stavokla dél, savukart augsti
raditaji liecina par sp&ju veikt dazadas, arT loti specigas fiziskas aktivitates.

e Asins seruma imunologiska analize. Ta tika izmantota, lai noteiktu citokinu
[imeni asins seruma. Pacientiem tika pagemti asins paraugi un atstati 30
miniites, lai sarec€tu, pec tam tos 10 miniites centrifuggja. P&c centrifugésanas
serumu iepildija ependorfa mégenés un sasaldéja un uzglabaja 80 °C lidz
analizes veik$anai. Citokini tika noteikti imunologiska analizg, kura izmanto
XMAP tehnologiju un LUMINEX 200 sisttmu (ASV), un LINKOplex
citokinu analizu komplektus (ASV). Rezultata tika noteikti Sadi citokini:
IL-2, IL-4, IL-6, TNF-a, IL-8, IL-10, IL-1a, IL-1b, INF-g.

Matematiskas statistikas metodes

Peétijuma grupas vispargjo datu analiz€ tika izmantota apraksto$a statistika
(vidgjas vertiba, standarta novirze). Lai analizétu dazadu raksturlielumu sakaribas,
tika lietota korelaciju analize (Spirmana rangu korelacijas koeficientu aprekins un
analize). Datu analize tika veikta pie ticamibas p < 0,05.

Rezultati

Ka jau tika minéts, p&tijuma tika analiz&ti 43 pacienti — 25 sievietes un 18 viriesi.
Pacientu vecums bija robezas no 24 lidz 55 gadiem, vidgjais vecums — 45 + 1,3 gadi.
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Visu analiz&to pacientu primara kliniska diagnoze bija mugurkaula jostas dalas diska
patologija (radiologiski apstiprinata diska triice, protraizija vai degeneracija).

Visparégjais raksturojums

Nodarbinatiba. Visi analizEtie pacienti izmekl€Sanas laika bija stradajoSie un
muguras sapju d€| atradas slimibas atvalinajuma. Par galveniem slimibas riska
faktoriem darba pacienti uzskatija ilgstosas statiskas pozas, psihoemocionalo spriedzi
un smago fizisko darbu. Gimenes situacija. Visi analiz@tie pacienti bija precgjusies
un dzivoja kopa ar sievu/viru un berniem.

Sapju sindroms. 40 (93%) analiz&tie pacienti atzim&ja, ka kopéjais muguras
lejasdalas sapju ilgums ir vairak neka 5—7 gadus, bet pargjie 3 pacienti mingja, ka
muguras sapes sakusas pirms 8—10 gadiem. Visi pétitie pacienti muguras lejasdalas
sapes raksturoja ka pastavigas sapes ar paasinajumiem. Pasreizejas sapju epizodes
ilgums vari€ja no 4 lidz 24 menesiem, vidgji 8,8 + 5,6 ménesi. Analizgjot pasreizgjo
muguras lejasdalas sapju lokalizaciju, atklajas, ka 23 (53,5%) pacientiem sapes
lokaliz&jusas muguras lejasdala un izstaro uz kaju, savukart pargjiem 20 (46,5%)
pacientiem sapes lokaliz&jusas tika muguras lejasdala. Sapju attistibas un rakstura
analize visiem pétitajiem pacientiem uzradija kopigas, raksturigas iezimes:
pakapeniski attistijusas nepartrauktas sapes, ko var pastiprinat fiziskie un/vai
emocionalie faktori. Pasreizéjo muguras lejasdalas sapju intensitate (péc VAS no 0
I1dz 10) varigja no 2 Iidz 6 punktiem (cm), vid&ji 4,2 + 1,2 punkti (cm).

Fiziskais  funkcionalais stavoklis. Visiem analiz€tajiem pacientiem tika
konstatgti izteikti muguras lejasdalas un iegurna motoras kontroles traucgjumi, kurus
apstiprindja abi motoras kontroles testi (ASLR testa rezultats: 38 (88,4%) pacientiem
bija 4 vai 5 punkti, pargjiem 5 (11,6%) — 3 punkti; Trendelenburga testa visbiezak
tika iegiiti 5 vai 6 punkti (34 (79,1%) pacienti), parjiem 9 (20,9%) pacientiem tests
bija novertéts ar 3 vai 4 punktiem). Visiem pétitajiem pacientiem tika konstatéts
parmérigs mugurkaula jostas dalas paravertebralo muskulu (m. erector spinae)
saspringums: 30 (69,8%) pacientiem palpacijas testa rezultats bija 5 vai 6 punkti,
bet pargjiem 13 (30,2%) pacientiem — 4 punkti. 17 (39,5%) pétitajiem pacientiem
tika konstatéts normals kermena masas indekss (18,5-24,9 kg/m?), bet pargjiem
26 (60,5%) pacientiem, pamatojoties uz kermena masas indeksu, tika konstatéta
palielinata kermena masa (kermena masas indekss 25,0-29,9 kg/m?).

Emocionalais stavoklis. Nemot véra HADS rezultatus, visiem analiz&tajiem
pacientiem novéroja paaugstinatu trauksmes limeni (HADS trauksmes apakSskalas
raditaji varigja no 7 lidz 12 punktiem), 36 (83,7%) pacientiem tika konstatéti art
kltniski nozimigi depresijas simptomi (HADS depresijas apaksskalas raditaji > 7),
visiem analiz€tajiem pacientiem HADS depresijas apaksskalas raditaji varigja
no 6 lidz 12 punktiem, vidgji 8,5 + 3 punkti. FABQ anketas rezultati uzradija, ka
analiz&tie pacienti bija parliecinati par fizisko aktivitasu un darba negativo ietekmi
uz muguras sapém, tade] vini méginaja no ta izvairities: fizisko aktivitasu un darba
apaksskalas vidgjie raditaji bija attiecigi 14,2 + 3,8 un 16,0 = 5,7 punkti. Visiem
analiz8tajiem pacientiem bija raksturiga nepietickama (mazaka par 5—6 punktiem)
emocionala atbalsta izjlta gan no gimenes (vidgji 3,5 + 1,7 punkti), gan no kolégiem
(vidgji 3,1 + 1,7), gan no socialo aktivitasu grupam (vidgji 3,4 + 1,8).
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Korelaciju analizes rezultati

Spirmena rangu korelacijas koeficientu analize tika konstatets, ka pastav ticamas
(p < 0,05) sakaribas starp citokinu Iimeni asins seruma un sapju sindroma, fiziska
un psihoemocionala stavokla raksturlielumiem, sociala atbalsta izjiitu un fiziskajam
funkcionalajam spgjam.

Sakaribas starp sapju sindroma raksturlielumiem un citokinu raditajiem

Tika konstatéta ticama korelacija starp sapju intensitati (péc VAS) un IL-2
(R=-0,32, p=0,02), IL-1a (R = 0,33, p = 0,002), IL-8 (R = 0,23, p = 0,04) un IL-1b
(R = 0,20, p = 0,04) radttajiem.

Pasreizéjas sapju epizodes ilgumam tika novérotas vidgji cieSas korelacijas ar
IL-6 (R = 0,33, p = 0,01) un IL-1a (R = 0,39, p = 0,02). Ticamas (p < 0,05), bet
mazak ciesas, sakaribas tika novérotas ari ar IL-4 (R = 0,29), IL-2 (R = -0,27), IL-1b
(R =-0,26), IL-10 (R = -0,23) un INF-g (R = 0,21) raditajiem.

Sakaribas starp emocionalajiem traucéjumiem un citokinu raditajiem

Korelaciju analize uzradija, ka depresijas simptomi (peéc HADS) vidgji ciesi
korelg ar IL-6 (R = 0,40, p = 0,003) un IL-1a (R = 0,38, p = 0,01) raditajiem.
Depresijas simptomiem tika konstateta ticama (p < 0,05) saistiba arT ar INF-g
(R =-0,24), IL-4 (R = 0,26), IL-10 (R = -0,21), IL-1b (R = 0,20).

Trauksmes limenis (pec HADS) vidgji ciesi korelgja ar IL-6 (R = 0,41, p =0,01),
IL-8 (R =0,39, p =0,01), IL-1a (R = 0,31, p = 0,03), IL-4 (R = 0,30, p = 0,03) un
INF-g (R = -0,34, p = 0,02). Ticama (p < 0,05) sakariba trauksmes Itmenim tika
konstatéta arT ar TNF-a (R = 0,24) un IL-1b (R = 0,23) limeni asins seruma.

Korelaciju analizé tika konstatéts, ka pastav ticamas sakaribas starp citokinu
raditajiem un FABQ anketas rezultatiem. Bailes un izvairisanas no fiziskajam
aktivitatem (péc FABQ aktivitaSu apaksskalas) bija saistita ar 1L-6 (R = 0,63,
p=0,002), IL-1b (R =-0,65, p=0,01), INF-g (R =-0,49, p=0,01), IL-10 (R =-0,47,
p = 0,004), IL-4 (R = 0,30, p = 0,04) raditajiem. Savukart bailes un izvairi§anas no
darba (pec FABQ darba apaksskalas) bija saistita ar IL-8 (R = 0,73, p = 0,002),
TNF-a (R = 0,69, p =0,01), IL-10 (R = -0,20, p = 0,043) raditajiem.

Sakaribas starp sociala atbalsta izjitu un citokinu raditajiem

Korelaciju analizé tika novérots, ka kop&ja gimenes, draugu, darba kolektiva
un intereSu grupu sociala atbalsta izjita ir saistita ar IL-2 (R = 0,25, p = 0,01)
un IL-6 (R = -0,20, p = 0,03) Iimeni asins seruma. Savukart, analiz&jot atseviskas
sociala atbalsta grupas, tika konstatéts, ka gimenes atbalsta izjlta ir saistita ar 1L-8
(R=-0,30, p=0,003), IL-1a (R =-0,23, p = 0,03), TNF-a (R =-0,23, p = 0,04), IL-10
(R = 0,20, p = 0,04) raditajiem. Tika noverots, ka atbalsta izjlta darba ir saistita ar
IL-2 (R = 10,28, p = 0,03) un IL-8 (R = -0,23, p = 0,04) Iimeni asins seruma.

Savukart veselibas apriipes sniedz&ju atbalsta sajiita pacientiem bija saistita ar
IL-2 (R = 0,58, p = 0,001), IL-4 (R = -0,55, p = 0,004), IL-6 (R = -0,57, p = 0,004)
un IL-8 (R =-0,43, p = 0,01) Iimeni asins seruma.

Sakaribas starp fiziskajiem funkcionalajiem traucéjumiem un citokinu raditajiem

Analizgjot korelacijas starp mugurkaula jostas dalas un iegurna motoras
kontroles testu rezultatiem un citokinu raditajiem, tika konstatéts, ka abiem motoras
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kontroles testu rezultatiem (gan ATKP, gan Trendelenburga testam) novéro korelaciju
ar citokinu raditajiem: IL-2 (ATKP: R = -0,41, p = 0,02; Trendelenburga: R = -0,51,
p =0,01), IL-10 (ATKP: R = -0,37, p = 0,02; Trendelenburga: R = -0,41, p = 0,02),
INF-g (ATKP: R = -0,31, p = 0,01; Trendelenburga: R = -0,41, p = 0,01) un TNF-a
(ATKP: R = 0,36, p = 0,03; Trendelenburga: R = 0,35, p = 0,01).

Tika secinats, ka muguras jostas dalas paravertebralo muskulu saspringums ir
ticami (p < 0,05) saistits arT ar IL-8 (R = 0,25) un IL-6 (0,28).

Korelaciju analizg tika noverotas ticamas (p < 0,05) sakaribas starp kermena
masas indeksu un IL-8 (R = 0,39), IL-1a (R = 0,30), IL-6 (0,29) un IL-4 (R = 0,24)
ITmeni asins seruma.

Sakaribas starp fiziskajam funkcionalajam spéjam un citokinu raditajiem

Analizgjot sakaribas starp fiziskajam funkcionalajam sp€am un citokinu
raditajiem, tika noverots, ka fizisko funkcionalu sp&ju veértg§jumam (péc SF-36) ir
saistiba ar IL-2 (R = 0,54, p = 0,002), IL-10 (R = 0,32, p = 0,02), INF-g (R = 0,32,
p = 0,02), IL-8 (R = -0,23, p = 0,04) un IL-1a (R = -0,23, p = 0,03) limeni asins

seruma.

Diskusija

Lai var€tu izprast hronisko sapju, t. sk. muguras lejasdalas sapju, komplic&tos
patogenétiskos mehanismus, kas apvieno gan fiziskos, gan emocionalos un
socialos faktorus, ped&jos gados ir veikti un zinatniskaja literattira aprakstiti daudzi
neiroimunologiski p&tijumi (27; 5; 3; 15), kuros patogenctiskic mehanismi tick
mekleti molekulara liment (citokini). Lai gan vé&l aizvien ir daudz neskaidribu,
petniecibas virziens ir daudzsolo$s un nakotné laus uzlabot arT hronisku muguras
lejasdalas sapju pacientu apriipi.

Sapju rakstura, mugurkaula strukturalas patologijas, emociondlo un fizisko
trauc€jumu zina pétijuma grupa bija diezgan viendabiga, tapec korelaciju analizes
bija iesp&jamas.

Vairaku citokinu (TNF-a, 1L-6, IL-8, IL-10, IL-2) raditaji paradija statistiski
ticamas korelacijas gan ar psihoemocionalo stavokli (trauksme, depresija, atbalsta
izjita), gan ar fiziska stavokla raksturlielumiem (motora kontrole, muskulu
saspringums, kermena masa), gan ar sapju raksturlielumiem (intensitate, ilgums)
pacientiem ar hroniskam muguras lejasdalas sapem. Sis korelacijas atspogulo psihes
un fiziska kermena vienotibu, ka arT sapju sindroma komplicétibu un biopsihosocialos
aspektus. Zinatniskaja literatira ir aprakstiti vairaki pétfjumi, kuros ir lidzigi
secinajumi (5; 3).

Raksturigakie citokinu raditaji, kas ilustréja sapju sindroma biopsihosocialo
biitibu, izradijas IL-10, IL-2, IL-6 un IL-8. Analizes rezultati atklaja tendenci, ka par
»pozitivajiem” citoktniem vargtu tikt uzskatiti IL-10 un IL-2, bet par ,,negativajiem”
citoktniem: IL-8 un IL-6. Lai var&tu pieradit §is hipot€zes, jaturpina petijumi.

Samazinats citokina IL-10 Itmenis asins seruma bija ticami (p < 0,05) saistits
ar izteiktaku depresiju (R = -0,21) un nepietickamu gimenes atbalsta izjutu
(R = 0,20), sliktaku muguras jostas dalas un iegurna motorisko kontroli (R = -0,31
un R = -0,41), ilgstosaku sapju epizodi (R = -0,23) un izteiktaku fizisko funkcionalo
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sp&ju ierobezojumu (R = 0,30). Ari zinatniskas literatliras avotos ir aprakstiti
pétijumi, kuros ir apstiprinajusies IL-10 patogenétiska loma hroniska sapju sindromu
gadijuma un $T citokina saistiba ar depresijas simptomiem (21; 19; 29).

Savukart IL-2 samazinajums bija saistits ar sapju intensitates pieaugumu
(R = -0,32) un ilgstosakam sapem (R = -0,27), bet ta limenpa picaugums — ar
pietickamu emocionala atbalsta izjitu, ko sniedz dazadas atbalsta grupas.
IL-2 lIimena pieaugums korel&ja arT ar labakiem motoras kontroles testu rezultatiiem
(R =-0,412 un R = -0,512),. To var izskaidrot gan ar emocionalajiem faktoriem (jo
labaka emocionala labsajiita, jo labak funkciong kermenis), gan arT ka neatkarigu,
vienlaikus pastavoSu sakaribu. Ari zinatniskaja literatiira aprakstiti vairaki p&tijumi,
kas apstiprinajusi citokinu sist€émas saistibu ar muskulu funkcijam un fizisko nesp&ju
(28; 29). Tas kopuma izskaidro IL-2 pozitivo korelaciju ar fiziskajam funkcionalajam
spgjam (R = 0,544).

Paaugstinats IL-8 Itmenis asins seruma bija ticami (p < 0,05) saistits ar
lielaku trauksmes pakapi (R = 0,39) un nepietickamu gimenes (R = -0,30), kolégu
(R = -0,23), gimenes arsta (R = -0,43) atbalsta sajutu, palielinatu kermena masas
indeksu (R = 0,39) un parmérigu muskulu saspringumu (R = 0,25), lielaku sapju
intensitati (R = 0,23) un izteiktaku funkcionalo sp&ju ierobezojumu (R = -0,23).
Interesanti, ka zinatniskaja literatira ir aprakstiti petfjumi, kas ir pieradijusi
IL-8 iesaistiSanos neiropatisko sapju patogenéze pacientiem ar mugurkaula jostas
dalas diska patologiju (9; 1), ka arT pieradita §1 citokina loma fibromialgijas
gadijuma (26).

Savukart, pieaugot trauksmes Itmenim (R = 0,41) un depresijas simptomiem
(R = 0,40), asins seruma tika novérots IL-6 Iimepa picaugums — lidzigi ka
zinatniskaja literatiira aprakstitajiem pieradijumiem par IL-6 lomu psihoemocionala
stresa (distresa) gadijuma (23; 10; 17). Miisu pétijuma tika noverots, ka citokina
IL-6 ITmena paaugums asins seruma bija saistits arT ar ilgstoSakam sapém (R = 0,33)
un mazaku emocionala atbalsta izjatu (R = -0,20). IL-6 un IL-8 pieaugums asins
seruma bija saistits ar lielaku kermena masas indeksu (R = 0,29) un izteiktaku
muskulu saspringumu (R = 0,28). Tatad tas ir viens no iespgjamiem patogenctiskiem
mehanismiem, kas izskaidro emocionala distresa (trauksmes un depresijas simptomu)
saistibu ar muskulu saspringuma picaugumu. Misu p&tijjuma rezultati neparadija, ka
IL-6 limenis asins seruma ir tiesi saistits ar fizisko aktivitasu ierobezojumu, lai gan
literattira aprakstitajos pétjjumos IL-6 saistiba ar fiziskajam funkcionalajam spgjam
(nesp&ju) ir apstiprinajusies (7).

Secinajumi
1. Par hronisko muguras lejasdalas sapju sindroma komplicétibu un biopsihosocialo
faktoru mijiedarbibu liecina tas, ka citokinu IL-10, IL-2, IL-6 un IL-8 Iimenis

asins seruma korel€ gan ar sapju intensitati un ilgumu, gan emocionala un fiziska
stavokla raksturlielumiem, gan fizisko aktivitasu Itmeni.

2. Imunologiskas analizes rezultati paradija tendenci, ka par ,pozitivajiem”
citokiniem varétu tikt uzskatiti IL-10 un IL-2, bet par ,,negativajiem” — IL-8 un
IL-6. Lai varétu parbaudit So hipotezi, petijumus nepiecieSams turpinat.
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Summary

Purpose: To analyse the relationships between level of cytokines (IL-2, IL-8, IL-10),
TNF-a, IL-6), level of anxiety and depression, lumbar spine muscle function, pain syndrome
and level of disability in patients with chronic low back pain. Methods: In the study
were involved 20 patients with chronic low back pain syndrome. Levels of cytokines were
detected in blood serum by immunological analysis (LUMINEX 200 (USA); LINCOplex
cytokine panel). Level of anxiety and depression was measured by HADS scale. Lumbar
spine muscle function was analysed by 2 motor control test and palpation. Was used
visual analogue scale for pain intensity, and SF-36 scale was used to analyse the level
of disability. Results: Serum level of IL-6, IL-8, IL-10, IL-2 significantly correlated both
with emotional and physical disturbances, and pain syndrome and level of disability, thus
grounding the complexity and biopsysocial nature of chronic low back pain syndrome.
The results have showed, that in the case of prolonged pain syndrome decrease the level
of IL-10 in blood serums, that link to more expressive depression symptoms and worse
motor control. The elevated level of anxiety is connected with increase of IL-8 level
in blood serum, that enhance pain intensity via both nociceptive and neiropathic pain
component. There is link between increase of IL-2 level and decrease of 1l-6 level in
blood serum and achieving of social support, what in turn is connected with less anxiety
and depression symtoms, better muscle functions and less pain intensity.

Keywords: cytokines, chronic pain, anxiety, depression, musculoskeletal dysfunction.
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