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Kranialo nervu mikrovaskularas dekompresijas
22 gadu pieredze
A 22-year Period of Experience with Microvascular
Decompression (MVD) of the Cranial Nerves

Igors Aksiks, Rodrigo Sverzickis
Paula Stradina Kliniska universitates slimnica
Pilsonu iela 13, Riga, LV-1002
E-pasts: igors.axix@stradini.lv; sverzickis@inbox.lv

Galvas smadzenu nervus mugur€ja bedré no smadzenu stumbra Iidz pamatnes kaulu atverem
var ietekmét asinsvadi, izraisot dazadus patologiskus sindromus. Visbiezak §ie sindromi var
izpausties ka trigeminala neiralgija (TN), glosofaringeala neiralgija (GN), hemifaciala spazma
(HS), tinnits, kilisa galvassapes (KG), torticollis un esenciala arteriala hipertensija (EH).
Izmantojot mugurgjas bedres eksploraciju, 432 pacientiem ar minétajam kranialas rizopatijas
formam tika veikta nerva saknites mikrovaskuara dekompresija (MVD), sakot no 1985. gada.
Nervus komprimgjosie asinsvadi tiek mobiliz&ti no attiecigas nerva saknites (n.trigeminus,
n.facialis u. c.) ieejas—izejas zonas smadzenu stumbrda un imobilizéti ar biologiski inertu
starpliku. Operétie pacienti bija vecuma no 17 1idz 92 gadiem (vid&ji 58 gadi). NovéroSanas
laiks — no 1 lidz 22 gadiem p&c operacijas.

Darba iegiitie agrinie un vélinie rezultati liecina par labu minimali invazivai neirokirurgijai,
kur vados$a ir rizopatisko kranialo nervu MVD. Pacienti ar trigeminalo neiralgiju no sejas
sapeém tika atbrivoti 92,4% gadijumu, bet v&laka perioda $adu pacientu skaits samazinajas
lidz 85%. Sapes saglabajas, ja pirms MVD ir veikta kada nerva ablativa arst€sana.
Glosofaringealas neiralgijas gadijumos operacijas efekts palika noturigs visiem pacientiem,
ar hemifacialajam spazmam pilns operacijas efekts tika noverots 66% pacientu, bet ta
recidivs bija 6% pacientu pirmajos divos gados. Pacientiem ar kuiliSa galvassapém operacija
bija efektiva tikai agrina perioda, tinnita slimniekiem (ar vertigo) tika veikta sekmiga MVD
trijos gadijumos, bet esencialas arterialas hipertensijas slimniekiem 83% gadijumu arterialais
spiediens normalizgjas, ta¢u ne ilgak par 1 gadu. Torticollis slimniekiem accessorius nerva
mikrodekompresijas operacijas bija efektivas 31% pacientu, galvenokart tiem, kuriem bija
horizontala torticollis forma.

TN, GN, HS un tinnita slimniekiem MVD ir izvéles arstéSanas metode, ko var rekomendét
pirms nerva destrukcijas operacijam. Rizotomija ir indicéta tehniski neiesp&jamai MVD vai
iepriek$ veiktam nerva destrukcijam. Ilgtermina MVD operacija ir mazak efektiva atipiskas
trigeminalas neiralgijas, kiiliSa galvassapju, esencialas arterialas hipertensijas un torticollis
anteroretrocollis formam.

Atslegvardi: mugurgja bedre, kranialie nervi, smadzenu stumbrs, kraniala rizopatija,
neirovaskulars konflikts, mikrovaskulara dekompresija.
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Kranialo rizopatiju kirurgiska arstéSana var but divéjada: pirmkart — simptomatis-
ka arst€Sana, kas notiek jau vairak neka 100 gadus un ir reducgjama uz nerva destruk-
ciju, ko pavada ta pilns anatomisks un funkcionals bojajums; otrkart — patogengtiska
arstéSana, kad slimibas d€| bojatais nervs tick izarstéts, atjaunojot ta normalu funkciju
un vienlaikus saglabajot arT anatomisko veselumu.

20. gadsimta 30. gados n.trigeminus vaskularu bojajumu muguréja bedré trige-
minalas neiralgijas gadijumos pirmais pétija ievérojamais ASV neirokirurgs Dendijs
(Dandy) (7). Kranialo nervu (n.trigeminus un n.facialis) neirovaskulara konflikta
teorija no jauna tika izteikta jau 20. gadsimta 50. gados, kad neirokirurgija saka
izmantot optiku (9). P&c desmit gadiem ASV neirokirurgs Dzaneta (Jannetta) (11),
opergjot ar jaudigaku operacijas mikroskopu, spgja pieradit neirovaskulara konflik-
ta esamibu TN un HS gadijumos, iegiistot arT labu klmnisko rezultatu. Diemzgl vél
vairakus gadu desmitus zinatnieki bija skeptiski pret neirovaskulara konflikta teoriju
TN un HS arsté$ana un, protams, citam kranialo rizopatiju formam. Tadg] Dzanetas
operacijam 1985. gada (tas bija pirmas $ada veida operacijas bij. PSRS) bija liela
zinatnieku un konservativo arstu pretestiba. [zmantojot tolaik moderno DT un diag-
nostisko elektroneirofiziologisko aparatiiru, operacijas mikroskopu (ar dokumentésa-
nas iesp&jam), autoriem ar MVD operacijam izdevas apstiprinat un papildinat ASV
zinatnieku teoriju, ka TN, HS un GN slimibu pamata ir smadzenu stumbra nervu
saknttes ieejas—izejas zonas kompresija (1, 4, 11, 12).

P. Stradina KUS kranialo nervu MVD kirurgiska metode tika uzsakta 1985.
gada un attistita autonomi, bez apmacibas vai tieSas metodes parneSanas no citas
kltnikas.

Misdienas kranialo rizopatiju patofiziologiju izskaidro neirofiziologiska teorija,
kuru raksturo aterosklerozes asinsvadu elonggSanas, sakuma irrit€jot nerva sakniti,
bet vélak radot tas demielinizaciju un izraisot izkroplotu vadamibu. Nerva saknité
attistas ephaptiska transmisija no lielajam dal&ji demielinizétam A skiedram uz tie-
vakam mielinizétam A-delta un C (nociceptivam) Skiedram.

Raksta ir apkopoti un analizgti trigeminalas neiralgijas, glosofaringealas neiral-
gijas, kulisa galvassapju, tinnita, hemifacialas spazmas, esencialas arterialas hiper-
tensijas un torticollis kirurgiskas arsté$anas pieredze.

Materials un metodes

Laika perioda no 1985. Iidz 2007. gadam Igors Aksiks klinika ir veicis 432 mik-
rovaskularas operacijas pacientiem ar dazadam kranialo nervu rizopatiju formam.
Pacientu parbaudes laiks bija 1-20 gadi, vecums — 17-92 gadi (vidgji — 58,01). In-
formaciju par pacientiem sk. 1. tabula.

Lai verificétu iesp&jamo neirovaskularo konfliktu pacientiem, kuriem kraniala
rizopatija ilgusi vismaz vienu gadu, tika veikta elektrofiziologiska nerva vadami-
bas parbaude (izraisitie potenciali), ka arT MR mérktiecigai saknites neirovaskula-
ras kompresijas verifikacijai. Pacientiem, kuriem bija kada no kranialas rizopatijas
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formam, veica DT un MR, lai izslégtu tilpuma procesu galva (audzgjs, AVM, anei-
risma u. c.).

1. tabula
432 Kkranialo rizopatiju mikrovaskularas operacijas
Characteristics of 432 MVD surgical procedures of cranial
rhizopathy

Rizopatijas forma Op. skaits | Op. uzsakSanas gads | Vid. vecums Vir./Siev.
Trigeminala neiralgija 330 1985. 64,2 144/ 186
Glosofaringeala neiralgija 19 1986. 59,4 7/12
Kulisa galvassapes 9 1988. 62,2 6/3
TinnTts & Menjéra slimiba 3 1999. 60,6 0/3
Hemifaciala spazma 39 1985. 51,5 17/28
Esenciala hipertensija 6 2000. 48,3 4/2
Torticollis 26 1986. 40,2 16/10

Visas operacijas pacientiem tika veiktas visparja anestézija gulus stavoklt uz
saniem, veicot kraniotomiju slimibas pusé ar mugurgjas bedres eksploraciju (torti-
collis pacientiem — arT ar C1 locipa rezekciju). P&c neirovaskulara konflikta verifi-
kacijas tika izdarta nerva kompriméjosa asinsvada transpozicija un imobilizacija ar
teflona materialu (biologiski inerts), bet mazakas vénas koagulgja un $kéla, vai ari
veica kada konkréta nerva PSR (parciala sensora rizotomija).

Rezultati

Visvairak operéti slimnieki ar trigeminalu neiralgiju (330), jo ta ir visizplatita-
ka no rizopatijam (gadijumu skaits gada 4/100 000). Operativa atradne, eksplorgjot
pontocerebelaro lenki TN pacientiem, paradita 2. tabula.

2. tabula
Intraoperativa atradne 330 trigeminalas neiralgijas pacientiem
Intraoperative findings in 330 patients with trigeminal neuralgia
50%1
0/
40% @ artérija

30% Evéna
O artérijatvéna
20% O audzéjs

B nav konflikta

10%/

0%
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274 (83%) gadijumos acimredzams un parliecino$s neirovaskulars konflikts bija
arterialas vai venozas genézes (v.petrosa sup. vai v.petrosa inf.), kuru bija iesp&jams
likvidét ar MVD. Arteriala kompresija ar a.cerebelli sup. visbiezak tika noverota 145
(44%) gadijumos, kas klmiski parasti izpaudas ar trigeminala nerva 3. (arT 3. un 2.)
zara neiralgiju. A.cerebelli inf. ant. (6%) biezak bija iemesls 1. zara neiralgijai. Citos
gadijumos sapju iemesls 2. un 3. zaram (reiz€m kopa ar 1. zaru) bija elonggta atero-
sklerotiska a.basilaris (3%) vai arl ta kombinacija ar kadu mazaku arteriju (piem.,
a.trigeminalis) vai vénu, saspiezot nerva sakniti t. s. sendvica veida (4%). Operacijas
taktiku katra konkréta gadijuma noteica operacijas atradne un sapju klinika (tipiska
vai netipiska TN) vai arT iepriek$ veiktas kirurgiskas manipulacijas. Tade] ¥4 veikto
MVD bija nepiecieSams kombingt ar PSR. 30 (9%) gadijumos trijzaru nervu kom-
prim&ja neliels audzgjs (neirinoma, meningeoma vai epidermoids) kombinacija ar
kadu smadzeniSu arteriju. 26 (8%) gadijumos tilta lenka eksploracija bija bez neiro-
vaskulara konflikta atradnes, divos gadijumos tie bija pacienti ar multiplo sklerozi.
Siem pacientiem tika veikta nerva PSR.

P&coperacijas agrinie rezultati (sk. 3. tabulu) rada, ka 305 (92,4%) gadijumos
ir panakts labs klmiskais efekts ar sapju izzusanu. 20 (6%) pacientiem, kuriem bija
atipiskas TN simptomi, sapes atri atjaunojas vai saglabajas. 5 (1,6%) pacienti p&c
operacijas mira no plausu arterijas tromembolijas (3) un hemoragiska insulta (2).

3. tabula
Agrinie operaciju rezultati 330 trigeminalas neiralgijas pacientiem
Early results after MVD in 330 patients with trigeminal neuralgia

100,00% T

80,00% 1

60,00% O sapes izzudusas

O nav efekta

40,00% 1 O exitus letalis

20,00% T

0,00% -

P&coperacijas velinie rezultati (sk. 4. tabulu) tika pétiti 292 pacientiem 2 Iidz
10 gadus (dazos gadijumos lidz pat 22 gadiem) p&c operacijas. Sai laika 248 (85%)
pacientiem saglabajas labs un stabils izarstéSanas efekts. Tipiskas TN sapju recidivu
noveroja 18 (6%) gadijumos, tadel tika veiktas reoperacijas ar nerva PSR, ja ieprieks
bija MVD.

Atkartotas operacijas laika tika konstatéta teflona plaksnites vai arterialas cilpas
dislokacija vai venozas kompresijas atjaunosanas. Sapes ar atipiskas TN simptomiem
saglabajas 26 (9%) pacientiem, kuriem operacija jau sakotngji dal&ji mazinaja vai ne-
bija nonémusi sapes un kuri iepriek§ bija parcietusi destruktivas iejaukSanas (pilna
n.trigeminus rizotomija, nerva destrukcija ar verdosu tGdeni, glicerolu, alkoholu u. c.).
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Viena no galvenajam operaciju komplikacijam bija operétas sejas puses hipeste-
zija. To noveroja pacientiem, kuriem kltnisku (ieprieks veikta nerva destrukcija) vai
tehnisku (nevar veikt kvalitativu MVD) apsvérumu dé| operaciju beidza ar PSR.

Péc “tiras” MVD tranzistoru sejas hipestéziju novéroja 6 (1,8%) pacientiem.
Operativa atradne glosofaringealas neiralgijas pacientiem atspogulota 5. tabu-

1a. Eksplorgjot pontocerebelaro apvidu 19 pacientiem, tika paradits, ka 13 (70%)

pacientiem IX nervs bija kompriméts pie iegarenam smadzeném ar a.cerebelli inf.

post. (PICA), bet pargjos gadijumos ar a.cerebelli inf.ant. (AICA).

4. tabula
Vélinie MVD rezultati 292 trigeminalas neiralgijas pacientiem
Long-term results after MVD in 292 patients with trigeminal neuralgia

90%1
80% 85%
70%1
60%1
50%:
40%1
30%1
20%1
10%

09,

O nav sapju
W sapju recidivs
Onav efekta

6% 9%

P&coperacijas agrinaja perioda sapes izzuda visiem operétajiem pacientiem, un
tads rezultats saglabajas ari visa vélinaja perioda.

5. tabula
Intraoperativa atradne 19 glosofaringealas neiralgijas pacientiem
Intraoperative findings in 19 patients with glossopharyngeal neuralgia

70%7
60%11
50%
40% OAICA
30%- EPICA

20%1
10%
0%

Kilisa galvassapju gadijumos (Cluster headache) pontocerebelara lenka revizi-
ja tika veikta 9 pacientiem, kuriem izdarTja n. Wrisbergi (n.XIII) rizotomiju ar MVD
vai bez tas. Pacientiem agrina pécoperacijas perioda sapes ievérojami mazinajas vai
izzuda 5 (77%) gadijumos, bet visiem atgriezas 1/2-3 gadu laika.



12 MEDICINA

Tika opergti arT 3 pacienti ar tinnitu (ar vertigo komponentu). Pirms operaci-
jas kliniskos simptomus un izmainas audiogramma apstiprinaja verific€tais neiro-
vaskularais konflikts MR. Operacijas laika pontocerebelara lenki n.cochlearis vai
n.vestibularis bija kompriméts ar elong€tu un aterosklerotisku a.cerebelli inf. ant.
(PICA) divos gadijumos un viena ar a.auditiva int. Péc MVD operacijas troksnis
izzuda, reibonis samazinajas, bet dzirdes traucgjumi saglabajas.

Operativa atradne, eksplorgjot pontocerebelaro lenki hemifacialas spazmas
gadijumos, atspogulota 6. tabula.

6. tabula
Intraoperativa atradne 39 hemifacialas spazmas pacientiem
Intraoperative findings in 39 patients with hemifacial spazm

@ AICA
B PICA
OBA
OVA

W nav konflikta

7. tabula
Vélinie MVD rezultati 39 pacientiem ar hemifacialo spazmu
Long-term results after MVD in 39 patients with hemifacial spazm

70%7
60%1
50% @ spazmas nav
40%1 B spazma mazaka
30%- Onav efekta
Ospazmas recidivs

20%1
10%

0%-

N.facialis neirovaskularais konflikts blakus smadzenu stumbram ar a.cerebelli
inf. ant. (AICA) bija 29 (74%) pacientiem, 8 (20%) ar a.cerebelli inf.post. (PICA),
1 ar a.basilaris (AB) un 1 ar arteria vertebralis (AV).

P&coperacijas HS izzuda 26 (66%) pacientiem (sk. 7. tabulu). Operacija bija
mazefektiva 9 (23%) pacientiem, bet 2 (6%) slimniekiem sejas spazma saglabajas.

Visi HS recidivi tika noveroti pirmo 2 gadu laika un tadi arT saglabajas ve€linaja
perioda.
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Ar griiti arst€jamu esencialo arterialo hipertensiju tika oper&ti 6 pacienti. Ope-
raciju atradne pacientiem, kuriem tika veikta kreisas puses kaudalo nervu (n.IX un
n.X) un medulla oblongata eksploracija ar MVD, atspogulota 8. tabula. 3 (50%)
pacientiem bija konstatéts neirovaskulars konflikts ar a.cerebelli inf-post. (AICA),
2 (33%) — ar a.cerebelli inf.post. (PICA), bet vienam — ar vertebralo arteriju (VA).

8. tabula
Intraoperativa atradne 6 esencialas arterialas hipertensijas pacientiem
Intraoperative findings in 6 patients with primary arterial hypertension

50%1

40%1

30%1 OPICA
HAICA

20%1 OVA

10%1

0%-

Agrina pecoperacijas perioda arterialais spiediens mazinajas pacientiem, kuriem
bija veikta MVD no PICA un AICA. Tomér péc 6—12 ménesSiem tika novérota ten-
dence asinsspiedienam atgriezties pirmsoperacijas [Tmen, kas bija jakompensé me-
dikamentozi. Maksimalais sistoliska asinsspiediena pazeminajums bija 100 mm Hg,
diastoliska — 40 mm Hg.

Ar torticollis slimibu tika oper&ti 26 pacienti (sk. 9. tabulu). Kraniospinalas
eksploracijas laika tika veikta n.accessorius mikrodekompresija no a.cerebelli inf.
post. (PICA) 4 (15%) gadijumos, no a.spinalis post. (PSA) — 4, no lig.denticulare
term. (TDL) — 2 (8%), no n.accessorius neirinoma — 3 (12%) gadijumos. 13 (50%)
pacientiem ar anterokolis un retrokolis neirovaskulars konflikts netika konstatgts.

9. tabula
Intraoperativa atradne 26 torticollis spastika pacientiem
Intraoperative findings in 26 patients with spastic torticollis

EPICA

EPSA

OTDL
Oneirinoma
Hnav konflikta
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P&coperacijas pacientu novérojumi paradija, ka TS simptomi neizzud agrak par
% gadu. Pakapeniski slimibas simptomi samazinajas gada laika, lidz veseli kluva
8 (31%) pacienti ar horizontalo TS formu. Pieciem (19%) pacientiem novéroja dale-
ju TS simptomu mazinaSanos, bet 13 (50%) pacientiem slimibas simptomi anteroko-
lis un retrokolis gadijumos nemainijas.

10. tabula
Vélinie mikrodekompresijas rezultati 39 torticollis pacientiem
Long-term results after microdecompression in 39 patients with torticollis

50%

50%1

40% M toricollis izzudis

o/
30% Htorticollis
mazinasanas

20%1 Obez izmainam

10%1

0%-

Diskusija

Ja ir precizi noteikta kadas kranialas rizopatijas formas diagnoze, tad arstéSanu
parasti sak ar konservativu terapiju, kas var ilgt 1-5 gadus. Kaut arT daudzu zinat-
nieku darbi ir pieradijusi un apstiprinajusi neirovaskulara konflikta c€loni vairakam
kranialo rizopatiju formam un MVD augsto efektivitati (5, 10, 18, 20), joprojam
tiek lietotas un attistitas dazadas operativas nervu destrukcijas metodes: glicerola
rizolize, radiofrekvences rizotomija, perkutana balona mikrokompresija, stereotakses
radiokirurgija un periféras nervu blokades (6, 14, 15, 17, 20, 23).

Apkopotie dazadu autoru salidzinoSie TN operaciju rezultati ar n.trigeminus de-
struktivam metodém un MVD (sk. 11. tabulu) liecina, ka ieverojami biezak slimibas
recidivi ir destruktivam metodém (23, 24).

TN operaciju rezultati (sk. 3. un 4. tabulu) parada noturigu un augstu (92%)
MVD izarstéSanas efektivitati pec operacijas, un 15% pacientu noveroti sapju re-
cidivi velma perioda, kas ieverojami parspgj ablativo TN arstesanas metodi un nav
sliktaki par citu autoru veiktajam MVD operacijam.

Ta ka glosofaringeala neiralgija ir ievérojami mazak izplatita (viens uz 70 TN
gadijumiem), arT $aja materiala to skaits ir neliels — tikai 19. Lidzigi ka TN slimibas
sakuma ta labi reagé uz karbamazepiniem, un ar MR iesp&jams noteikt neirovasku-
laro konfliktu. Visi operetie pacienti ar MVD bija izarsteti no sapém. P&tijjuma gaita
nenacas sastapties ar literatlira aprakstitiem GN lekmes gadfjumiem, kas komplice-
jas ar sinkopi (8).
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11. tabula
SalidzinoSie trigeminalas neiralgijas arstéSanas
iznakumi ar dazadam Kkirurgijas metodéem
Comparison of the results of trigeminal neuralgia surgery
Kriterijs RFR Glicerols Balons SR MVD MVD
(citi autori) | (Aksiks)
Sakotngjais | 91-99% 91% 93% 80-96% |85-98% |92,4%
p/op efekts
Velinie p/op | 19% — 6 gadi |54% — 21% — 25% — 15% — 15% —
recidivi 80%—12g. | 4 gadi 2 gadi 3 gadi 5 gadi 2-20
30% — gadi
10 gadi
Sejas 98% 60% 72% 20% 2% 1,8%
notirpums
Salsinajumi

RFR - radiofrekvences rizotomija;

SR - stereotakses radiokirurgija (gamma nazis);
MVD — mikrovaskulara dekompresija;

Balons — balona mikrokompresija;

Glicerols — gaserotomija ar glicerolu.

Hemifacialas spazmas gadijumos MVD panaca izarsté$anos ar spazmu izzusa-
nu 66% pacientu, tacu citiem autoriem (3) MVD bija neefektiva vai bija vérojams
SH recidivs 12% pacientu. Sajos gadijumos novéroja izteiktu n.facialis kompresiju,
kur bija iesaistita liela kalibra artérija (a.vertebralis), bet to dislocét bija liels risks
vai arT tehniski neiesp&jami. VElina p&coperacijas perioda 2 (5%) pacientiem nove-
roja spazmas recidivu, kuriem veica sekmigu reoperaciju. Jaatzime, ka daziem pa-
cientiem ieprieks sanemtas sejas mimikas muskulu botulina toksina injekcijas deva
netipiski paildzinatu MVD pécoperacijas gaitu. lespgjams, ka, 11dzigi ka izmantojot
TN arstésanas destruktivas metodes, ar botulina toksina injekcijas traucé sejas nerva
funkcijas atjaunosanos.

Tika oper@ti tikai 3 pacienti ar tinnita slimibu. Lai arT sakuma péc MVD bija
iegtti labi rezultati, pec 2-3 gadiem stidzibas dalgji atjaunojas, attistijas dzirdes va-
jums. Domajams, ka tas ir saistits ar dzirdes nerva lielo jutigumu un saaugumiem,
kas radas pec MVD ar teflonu. MVD varétu biit pacientiem ka izvéles metode pirms
kada ORL destruktiva rakstura procediiras (translabirinta 8. nerva SkelSana, labirin-
tektomija, vestibulara neirektomija u. c.).

Pacientiem ar kulisa galvassapeém (Cluster headache) operacijas uz n.intermedius
sakotngjie rezultati bija cerigi, bet jau pec -3 gadiem visiem pacientiem bija dal&js
vai pilns sapju recidivs. Daziem sekmigi tika veikta stereotakses talamotomija un
sapju vadiSanas celu parslégsanas kodolos, kurai, iesp&jams, ir priekSroka Cluster
headache kirurgiskaja arstésana.

Interesants ir MVD izmantojums primaras arterialas hipertensijas gadijuma. Teo-
rijas pamata ir smadzenu stumbra vaskularas kompresijas ideja n.glossopharyngeus
un n.vagus sakniSu izejas—ieejas zona kreisaja pus€ kardiovaskularas regulacijas
centra tuvuma (13). Pamatojoties uz darba analizi, var pievienoties ar1 citu autoru
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viedoklim, ka esenciala arteriala hipertensija var kombinéties ar hemifacialas spaz-
mas un glosofaringealas neiralgijas rizopatijas formu kreisaja pusé (18).

Sadas operacijas tika veiktas 6 pacientiem tikai rezistentas arterialas hiperten-
sijas gadijuma. Diemz€l operacijas rezultati nebija tik efektivi un noturigi ka citas
rizopatiju formas. Ari tehniski bija griiti vai riskanti dislocét no smadzenu stumbra
elongéto un rigido a.vertebralis, kas kopa ar apak$¢jam smadzeniSu art€rijam sek-
méja kompresiju. Autori uzskata, ka Sis var€tu biit viens no galvenajiem iemesliem,
kapéc jau gada laika pec MVD arterialais spiediens atgriezas pirmsoperacijas [imenf.
Turklat $adam manipulacijam ir relativi augsts operacijas risks, savukart pacientiem
ir pieejamas plasas farmakologiskas arstéSanas iespéjas.

Ka liecina literatiiras dati, torticollis gadTfjumos neviena no zinamajam arstéSanas
metodém negaranté noturigu izarstéSanos, jo slimibas patogenéze nav noskaidrota.
Visizplatitakas ir smadzenu dzilo gangliju stereotakses elektrokoagulacijas metode,
selektiva spinala n.accessorius rizotomija un botulina toksina injekcijas. Ir dazi zino-
jumi par labiem rezultatiem ar dzilo smadzenu stimulaciju (16). Pétijuma izmantota
n.accessorius MVD, ka ar cita veida mikrodekompresija (audzgjs, zobveida saite)
bija pacientiem (8 gadijumos) ar horizontalo torticollis formu. Savukart, botulina
toksina injekcijas varétu palidz&t pacientiem ar retrokolis formu. Lidzigi secinajumi
ir ar citiem autoriem (22).

Atskiriba no citam rizopatiju formam torticollis saka mazinaties pakapeniski, ne
atrak ka '» gada laika, un, ja stavoklis uzlabojas, péc tam nedeva slimibas recidivu.

Kopuma darbs parada MVD operacijas izvéles metodes prieksrocibas. Lai pa-
naktu efektivu arstéSanas iznakumu, nepiecieSama riipiga pacientu atlase. Pirms ope-
racijas kliniska, elektrofiziologiska izmekléSana un vizuala diagnostika jebkurai no
minétajam saslimsanam dod iesp&ju izveleties optimalo arstésanas veidu.
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Summary

Object. Compression of the cranial nerves by the blood vessels as they cross between the
brain stem and the base of skull is implicated in the production of a wide variety of syndroms
including such diseases as trigeminal neuralgia (TN), glossopharyngeal neuralgia (GN),
hemifacial spasm (HS), vertigo and tinnitis, cluster headache (CH), essential hypertension
(EH), and spastic torticollis (ST).



18 MEDICINA

Methods. Microvascular decompression (MVD) surgery via retro-sigmoid approach to the
pontocerebellar region in the posterior fossa was sufficient in the case of visible neurovacular
conflict. 432 operations of the lower cranial nerves have been performed by the same surgeon
since 1985. The offending vesels were moved from the nerve rout entry-exit zone (trigeminal,
facial nerve radices, etc), separated and imobilized by a teflon layer. When the examinations
did not prove a neurovascular conflict, or in the case when MVD was technically impossible,
partial rhisotomy of the damaged nerve were performed. The follow-up period was 1-22
years. The mean patient age was 58.01, in a range of 17-92 years, by diseases: TN — 330,
GN — 19, CH - 9, Tinnitis — 3, HS — 39, ST — 26, and EH — 6 patients.

In the present retrospective study we analysed the post-operative outcome of the microsurgery
procedures in the first years after surgery and in the long-term.

The long-term results after surgery showed that 85% of patients with TN were pain free
(92.4% — in the first two years), all operated patients with GN were well. MVD was ineffective
in atypical TN cases. For HS, the symptoms disappeared in 66% of the cases after the first
two years, and blood pressure normalized in 70% of patients with EH. In the cases of tinnitus
(3 patients) the MVD was successful. The headache returned in ":—3 years after surgery
of Wrisberg nerve (the 13th nerve) for CH patients. MVD can be used as a neurosurgical
treatment in certain cases of severe refractory primary arterial hypertension. In essential
hypertension MVD of the left side medulla oblongata and IX and X nerve, 83% had normal
blood pressure, but in a year, arterial hypertension returned.

In spasmodic torticollis patients, decompression of the 11th nerve was effective in 31% of the
cases (horizontal torticollis). For 55% of the patients with ST, symptoms decreased.

Conclusions. MVD is the therapy of choice and recommended as the first surgical method.
In trigeminal neuralgia, glossopharyngeal neuralgia, hemifacial spasm, tinnitis (vertigo),
cluster headache, essential hypertension, and spastic torticollis rhizotomy is indicated if MVD
is technically impossible or in the case of previous destructive surgery (deep alcoholization,
thermocoagulation, compression, etc)

MVD is less effective for atypical trigeminal neuralgia, cluster headache and anterocollis or
retrocollis forms of ST.

Keywords: posterior fossa, cranial nerves, brain stem, cranial rhizopathy, neurovascular
compression, microvascular decompression.
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Paula Stradina Kliniskaja universitates slimnica (KUS) no 2003. lidz 2006. gadam retrospektivi
tika veikta datu analize stacion&tiem pacientiem ar iekaisigdm zarnu slimibam (IZS). Tika
izvertéti antropometriskie raditaji, ickaisuma aktivitate, bioktmiskie raditaji un komplikaciju
veidi. Tegitie dati liecina, ka ¢filaina kolita (CK) pacientu skaits stacionara ir divas reizes
lielaks neka Krona slimibas (KS) pacientu skaits.

KS pacientiem ir novérots samazinats kermena masas indekss (KMI) (17,31 km/m?) un biezak
novérotas komplikacijas (g. k. kirurgiskas komplikacijas: tievas zarnas obstrukcija, stenoze,
fistulas). Lai mazinatu iesp&jamas akiitas un hroniskas komplikacijas, tika ieteikts veikt
nutritivo skriningu, lai izvert€tu malnutricijas risku, un rekomend@ts mérktiecigi uzsakt agrinu
uztura terapiju, kurd uzturs tiek papildinats ar nepiecieSamo energiju enteralas €dinasanas
standarta formulas veida.

Atslégvardi: ickaisigas zarnu slimibas, malabsorbcija, malnutricija, hiperkatabolisms, enterala
€dinasana, parenterala €dinasana, uztura terapija.

Ievads

Iekaisigas zarnu slimibas — Culainais kolits un Krona slimiba — ir hroniskas,
imunologiski predisponétas, nezinamas etiologijas iekaisiga rakstura slimibas. Pa-
saulg pieaug iekaisigu zarnu slimnieku un 1pasi Krona slimibas pacientu skaits. Ta ir
aktuala probléma gastroenterologija arT Latvija. IZS pacientiem ir gremoSanas pro-
blémas, pazid apetite, mazinas uznemta uztura daudzums, attistas alimentars defi-
cits, malabsorbcija, palielinas uzturvielu zudumi, izveidojas hiperkatabolisms, un ir
paaugstinata uzturvielu nepieciesamiba. Adekvata uztura terapija mazina uzturvielu
zudumu un reducg iekaisuma atbildes reakciju, tadgjadi mazinot slimibas aktivitati.
Krona slimibas gadijuma enterala edinasana paatrina kliniskas remisijas iestasanos
pieaugusajiem, veicina augSanu un dzimuma nobrieSanu bérniem. Laikus uzsakta
enterala édinasana novers gan slimibas akiito, gan velino komplikaciju attistibu.

P&tfjuma mérkis ir izvertét malnutricijas pakapi pacientiem ar IZS un izstradat
papildu rekomendacijas malnutricijas novérsanai.
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Etiologija un patogenéze

Iekaisigas zarnu slimibas KS un CK ir genétiski predisponéta (KS — hromosoma
16q 12, (NOD2/CARD 15 géns (1); CK — hromosomas 3, 7, 12, DR2, DRB1* 12
algle (2)) patologija. IZS raksturo hronisks recidivéjoss zarnas glotadas iekaisums,
ko nosaka genétiskie, apkartgjas vides, geografiskie un imunologiskie faktori (3, 4).
Ir pieradits noteikta izraisitaja (antigéns — noteikta olbaltumvielu struktiira) induce-
jo$s mehanisms genétiski predispon&tam organismam, kura noris imiino $tinu hiper-
ergiska atbildes reakcija, kas izpauzas ka aktivo §tinu degranulacija un biologiski
akttvu citoku (IL-1, TNFa) sintéze. Iekaisiga procesa d€] ir traucéta gremosanas
trakta glotadas funkcija, izmaintti organisma vielmainas procesi. Minéto slimibu sa-
asinajumos attistas zarnas glotadas iekaisums, glotadas barjeras funkcijas traucgjumi,
kas rada malabsorbciju un veicina alimentaru deficitu, kura pamata ir uztura uz-
nemsanas problémas (nesp&ja un nevélésanas &st), uzsiiksanas traucgjumi gremosa-
nas trakta. Slimibas rezultata progresé anoreksija un sapes védera, kuras izraisa gan
ickaisigie procesi, gan uzturs. Nereti novéro sliktu dusu, ko rada gremosSanas trak-
ta kairinajums vai medikamenti (metronidazols, sulfasalazins). Izveidojas glotadas
absorbcijas traucgjumi, dazadu nutrientu (olbaltumvielu, vitaminu, mikroelementu,
zults skabju) malabsorbcija. Diarejas, zarnu fistulu, limfatiskas drenazas traucg€jumu
del palielinas protetnu zudums. Slimnieka organisma paatrinas metabolisma pro-
cess. Bojatajas gremosanas trakta glotadas Stinas sintez&jas iekaisuma citokini un
iekaisuma proteni.

Iekaisigo zarnu slimibu arstéSana steroido hormonu lietoSana paatrina kata-
bolismu, ietekm& kaulu vielu mainu (asinis paaugstinats parathormona Itmenis, pa-
lielinata kalcija resorbcija no kauliem, attistas D vitamina deficits, kas saistits ar
malnutriciju), veicinot osteoporozes attistibu.

Proteina energétiska traksme ir sastopama 23-85% (5, 6) pacientu ar ickaisigam
zarnu slimibam (KS un CK) atkariba no procesa lokalizacijas, kliniskas formas, sli-
mibas ilguma un sanemtas terapijas.

Kliniska uztura terapija sp€j novérst nutritivos trauc€jumus, uzturvielu (olbal-
tumvielu, mikroelementu un makroelementu, vitaminu) deficitu, modulé iekaisigo
procesu izmainas un atjauno zarnu funkcijas slimibas aktivitates faze, ka arT mazina
So slimibu komplikaciju risku. Enterala €dinasana ir izvéles metode uztura terapijas
uzsaksanai pacientiem ar iekaisigam zarnu slimibam. Ta ir vienkar$a, pieejama un
ar mazu komplikaciju risku. Totala parenterala €dinasana indicéta iekaisigas zarnu
slimibas akuita fazé (smaga paasinajuma, preoperativa, postoperativa faz€), ja pa-
cienti slikti panes enteralo €dinasanu un ja ir izteiktas tievo zarnu fistulas. Absoliita
indikacija totalai parenteralai &dinasanai ir pacienti ar 1sas zarnas sindromu (tievas
zarnas garums < 60—100 cm).

IZS biezi asocigjas ar tadiem nutritiviem trauc€jumiem ka olbaltumu triiksme,
malnutricija, mineralvielu un vitaminu deficits. Slimibas aktivitates paasinajums pa-
cientiem ar IZS veicina komplikaciju risku — zarnu obstrukcijas sindromu, zarnas
rezekcijas nepiecieSamibu (7, 8). Uztura terapijai ir arstnieciska nozime, ta ietekmée
slimibas patogenétisko gaitu un mazina komplikaciju risku.
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Analizgjot uztura terapijas nozimi, var izdalit tris galvenos aspektus, kas janem
vera:

1) uztura vielu (nutrientu) iedarbiba uz patogenétisko mehanismu;

2) pacientu nutritivais stavoklis;

3) kliniskas uztura terapijas praktiskas iespgjas.

Nutritiva stavokla deficits. Sastopamiba, iemesli, iznakumi

IZS simptomi ietver pastiprinatu zarnu peristaltiku, asins zudumu, sapes védera,
sliktu disu, vemsanu un anoreksiju, kas asoci€jas ar malnutriciju. Slimibas aktivitate
(paasinajuma pakape un procesa lokalizacija) ietekm&é malnutricijas pakapi. Malnut-
ricija biezak sastopama pacientiem ar KS, jo KS iekaisuma process galvenokart skar
tievo zarnu. Lielaka dala uzturvielu absorbgjas tiesi tievas zarnas glotada. CK gadi-
juma tiek skarta resna zarna, kas galvenokart nodrosina elektrolitu absorbciju.

Faktori, kas rada kliniskas izmainas pacientiem ar IZS, redzami 1. tabula.

Akiita anoreksija ietekmé citokinu (IL-1 un TNF) palielinasanos asinis (9). Zar-
nu obstrukcija, fistulas un glotadas iekaisums samazina uznemta uztura absorbciju
un stimulé kermena masas olbaltumvielu zudumu. Tievo zarnu terminalas (ilealas)
dalas rezekcija izraisa Zults salu un B, vitamina deficitu. Malabsorbcijas dé] rodas
taukskabju un taukos SkistoSo vitaminu deficits.

Baktgriju proliferacija, fistulu veidoSanas, aklas cilpas sindroms un zarnu steno-
ze ar1 veicina malabsorbciju. Eksudativs olbaltumvielu zudums, kas rodas iekaisuso
zarnu glotada, ir proporcionals ickaisuma procesa un ¢tilu veido$anas aktivitatei.

Nelielas malnutricijas iemesls var bt ari medikamentu lieto$ana. Glikokorti-
koidi ietekmé kalcija absorbciju, sulfasalazins — folatu un holesterinamins — taukos
Skisto$o vitaminu uzsiikSanos. Dazi medikamenti (sulfasalazins, 5-amino salicilati,
metronidazols) var izraisit sliktu diSu, vemsanu, garSas izmainas un dispepsiju.

Klinika pacientiem ar IZS an€mija ir sastopama 54-80% gadijumu, tas iemesli
ir hroniska iekaisuma process, asinoSana un dzelzs, folatu, ka arT B, vitamina defi-
cits. Hipoalbuminémijas (25-80%) iemesli ir anoreksija, zems olbaltumvielu dau-
dzums uztura, reducéta aknu sintéze, paatrinati katabolisma procesi un palielinats
proteina zudums caur fistulam un no zarnu glotadam (5). Malabsorbcijas d€] rodas
arT mineralvielu (dzelzs, vara, seléna, cinka, magnija) deficits, kas savukart samazina
organisma enzimu (superoksida dismutaze, katalaze, glutationa peroksidaze) un ne-
enzimu antioksidantu (glutations, taurins) sintézi.

Vitamina B, un folatu deficits veicina hiperhomocisteinémiju, kas nelabvéligi
ietekmé (palielina) lipidu sint€zi aknas, ka arT palielina trombozu risku (7). Mal-
nutricija simptomatiski asoci€jas ar celularas un humuralas imiinas sistémas trauce-
jumiem, bérniem — ar atpalikS§anu augSana un dzimuma nobrieSanas traucgjumiem.
Minétas kliniskas un biologiskas izmainas 1ZS, kas saistitas ar nutritivo deficitu, ap-
kopotas 2. tabula.
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1. tabula
Kliniskas izmainas pacientiem ar iekaisigdm zarnu slimibam
Clinical change in patients with inflammatory bowel disease

Neadekvata uztura uznemsana (abdominalas sapes, diareja, anoreksija, slikta diisa, vemsa-
na, apetites zudums — medikamentu blakusparadibas).

Malabsorbcija (plass zarnu glotadas iekaisums, zarnas dalas rezekcija, zults salu deficits,
bakteriju proliferacijas sindroms, fistulu veidosanas, medikamentu ietekme uz absorbciju).
Palielinati nutrientu zudumi tievajas zarnas (asinos$ana, zarnu fistulas, olbaltumvielu un
zults skabju zuduma enteropatija, elektrolitu un mineralvielu zudumi).

Paliclinata energijas (kkal) nepiecieS§amiba (augSanas perioda — bérniem), akita ickaisuma
faze, sepse, drudzis, fistulas, slimibas aktivitate.

Petijumi (5, 6) liecina, ka svara zudumu un malnutriciju IZS pacientiem rada
malabsorbcija, anoreksija, proteina zudumi tievajas zarnas un hipermetabolisms.

2. tabula
Kliniskas un biologiskas izmainas pacientiem ar iekaisigam zarnu slimibam
Clinical and biological changes in patients with inflammatory bowel disease

1. Kliniskas izmainas:

- svara zudums (olbaltumvielu deficits),

- vajums, tiskas, anémija (dzelzs, B, , vit., folijskabes deficits),

- paléninas rétu un fistulu dzisanas process (Zn, Se deficits) (32),

- palielinas postoperativa mirstiba,

- osteopeénija (Semeao E, J Pediatrics 1999, Hymans JS, J Pediatr Gastr Nutr,
1996, Roux S et al, Arthritis Res, 2000),

- bérniem atpalieck aug$ana un dzimumnobrie$ana,

- paaugstinas  trombozu  risks  (folijskabes, B, vit.  deficits,
hiperhomocisteinemija (Papa A et al A J Gastroenterol 2001, Mahmud N et
al, Gut 1999, Chowers Y, A J Gastroenterol 2000).

2. Biologiskas izmainas:

- izmainas §inu membranas struktira,

- izmainas $inu membranas funkcijas (transporta sistémas, receptoru
darbiba),

- modificgjas intracelularo signalu transkripcija pret specifiskiem génu
doméniem (citokini, adh&zijas molekulas),

- rodas zarnas ekosist€émas izmainas,

- rodas izmainas $iinas cikla, veicina apoptozi (CK > KS) (Ina K, et al, J Im-
munol 1999).

Pétijjuma merki
1) Izvertét stacionara arstéto pacientu ar KS un CK lokalizacijas formas, slimi-
bas smagumu, kirurgiskas terapijas efektu.
2) Nemot véra iegiitos datus (slimibas smagumu), izvertét malnutricijas pakapi,
uztura terapijas efektivitati.

3) Veikt situacijas analizi, izstradat ieteikumus malnutricijas izvertéSanas uzla-
bosanai un jaunu uztura terapijas algoritmu ievieSanai Paula Stradina KUS.
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3. tabula
Iekaisigo zarnu slimibu nutrientu deficits
Deficit of nutrition in inflammatory bowel disease

Krona slimiba Cilainais Kolits

Samazinats svars 70% 18-55%
Laktozes intolerance 30-40% 25-65%
Hipoalbuminémija 25-80% 0-10%
Anémija 25-85% 22-68%
Folijskabes deficits 50-79% 5-20%
Vitamina B , deficits 16-39% 8-30%
Fe deficits 10-44% 30-80%
Osteopatija 24-39% 0-15%
Esencialo taukskabju deficits |2-5% 0-2%
Ca deficits 20-60% 0-46%
Mg deficits 30-68% 2-55%
Zn deficits 42-92% 12-52%

(Sven-David Muller. Nutrition in inflammatory bowel disease. Revised ed. 2003.)

Materials un metodes

Sis ir retrospektivs pétijums, kura ieklauti abu dzimumu pacienti bez vecuma
ierobezojuma. PEtljums sastav no tris etapiem:

I etaps. Petfjuma protokola izstrade.

Tiek izstradats protokols, péc kura tiek atlasiti pacienti ar KS un CK. Protokola
ietverts: aktivitates indekss, KMI, kopgjais olbaltums, albumins, c-reaktivais
olbaltums, Hb, Er, Lkc, Fe ITmenis asins seruma. Grupa ieklauti tie pacienti,
kuriem bija noteikti visi min&tie parametri.

IT etaps. Retrospektiva stacionara medicinisko karSu analize par laika periodu

no 2003. gada Iidz 2006. gadam pacientiem ar iekaisigam zarnu slimibam,
kuri arstgjusies Paula Stradina KUS Gastroenterologijas centra.
IIT etaps. Datu analize, rezultatu apkoposana.

EXCEL programma apstradata datu analize, absoliitos skaitlos, procentos un
vidgjas vertibas noteikSana.

Rezultati

Tika izvértéti 376 pacienti, no tiem 116 pacienti ar KS un 260 — ar CK. Ap-
kopojot iegiitos datus (KS un CK registréto pacientu skaits laika no 2003. Iidz
2006. gadam), konstatéts, ka pétijuma grupa saslimstiba ar CK ir aptuveni divas
reizes biezaka neka saslimstiba ar KS.
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O Krona sl.
o Cil.kol.

2003.g. 2004 g. 2005.g 2006.g

1. attéls. Krona slimibas un ¢iilaina kolita pacientu skaits laika posma 2003.-2006. g.
Number of patients with Crohn’s disease (CD) and ulcerative colitis (UC) during
2003-2006

Saslimstibai ar KS pédgjo gadu laika ir tendence pieaugt. Salidzinot operéto ga-
dijumu skaitu KS un CK pacientiem, vérojams, ka ar KS saistito operaciju biezums
procentuali ar katru gadu picaug.

351

@ Kopa
W operéti

O mirusi

2003.g 2004.g. 2005.g. 2006.g.

2. attéls. Krona slimibas pacientu skaits laika posma 2003.-2006. g. (operétie un mirusie
Surgery manipulations and deaths from CD during 2003-2006

No aprékinatajiem datiem iegtiti $adi rezultati — KS kopgjais pacientu skaits
2003. gada ir 29, no tiem operéti 13 (44,82 %), mirusi 2 (6,89 %).

2004. g. kopgjais pacientu skaits 26, operéti 2 (15,38 %), miruso nav.

2005. g. kopgjais pacientu skaits 29, operéti 6 (20,69 %), miruso nav.

2006. g. kopgjais pacientu skaits 32, operéti 10 (31,25 %), miruso nav.
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3. attels. Culaina kolita pacientu skaits laika posma 2003.-2006. g. (operétie un mirusie)
Surgery manipulations and deaths from UC during 2003-2006

2003. gada pavisam registréti 83 pacienti ar CK, no tiem operéti 12 (14,46 %),
mirusi 2 (2,4 %).

2004. g. registréts 51 pacients, operéti 2 (3,92 %), mirusi 2 (3,92 %).

2005. g. registréti 75 pacienti, no tiem operéti 6 (8 %), miruso nav.

2006. g. registréts 51 pacients, operéti 2 (3,92 %), mirusi 2 (3,92 %).

Salidzinot novérotos datus, operaciju skaits KS pacientiem ir vidgji 3 reizes

biezaks neka CK pascientiem. KS un CK operéto pacientu skaits ir paradits 4. un
5. attéla.

Operétie pacienti ar Krona slimibu

50,00%

40,00%
30,00%
20,00%

10,00%

0,00%
2008. g. 2004. g. 2005. g. 2006. g.
44,82 % 15,38 % 20,69 % 31,25 %

4. attels. Krona slimibas pacientu skaits procentos (operétie)
Surgical patients with CD, percent
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Operétie pacienti ar ¢alaino kolitu
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14,46% 3,92% 8% 3,92%

5. attels. Culaina kolita pacientu skaits procentos (oper&tie)
Surgical patients with UC, percent

Malnutricija konstatéta 80% pacientu ar Krona slimibu, tadél Siem pacientiem
pétijuma grupa veikta padzilinata analize. Sikak izpétitas KS pacientu slimibas v&s-
tures (laika posma no 2003. lidz 2006. gadam) un noskaidrotas KS kliniskas formas,
kuras redzamas 6. un 7. attela.

O Neprecizéta KS
O Citas lok.KS

B Resno z. KS

@ Tiew z. KS

2003.9. 2004.9. 2005.g. 2006.9.

6. attéls. Krona slimibas lokalizacijas formas
Location forms of CD

Izvertgjot arhiva materialus, sagrup&jot minétas slimibas péc kodu registra un
apkopojot ieglitos rezultatus, redzams, ka vairak neka pusei pacientu ar KS ir ne-
precizéta lokalizacija, apméram vienai treSdalai ir tievo zarnu KS lokalizacija, retak
resno zarnu un citas lokalizacijas. To var€tu izskaidrot ar nepilnigajam tievas zarnas
izmekl&8anas iesp&jam, kas saistitas ar diagnostikas tehnologijam — pagaidam Lat-
vija nav iesp&jas veikt endoskopisku tievas zarnas izmekl&Sanu ar divbalona entero-
skopu, lai precizétu KS lokalizaciju tievaja zarna.
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7. attels. Krona slimibas lokalizacijas formas procentos
Location forms of CD, percent

Lai izvértetu biokimisko raditaju atskiribas KS un CK, tika péfiti P. Stradina
KUS arhiva statistikas dati par 2006. gadu, kur kopgjais pacientu skaits ar IZS ir
93 (CK — 51, KS — 32). Arhiva materialos tika nejausi atlasita 10 pacientu kopa no
katras slimibas grupas. Analizei izvEl&ti tikai tie slimnieki, kuriem bija noteikti sadi
biokimiskie raditaji: kopgjais olbaltums, albumins, hemoglobins, dzelzs asins seru-
ma, c-reaktivais olbaltums, arT augums un svars. 8. attéla ir paraditas aprekinatas
vidgjas vertibas 10 cilveku grupas, salidzinot KS un CK.

140
120
100
80 @ Krona slimiba
60 ® Calainais koltts
40
20 A
s B m [
\3
o S N
) S 2 o <
© > S A3 & o
\i . & & Q-
N % & @ ¢
5 2 N «
«
KMI Kop. Albumins Fe CRO
(kg/m?) olb. (g/) (g/l) Hb (g/]) (mkmol//) (mg/l)
Krona slimiba 17,31 61,2 36 118,2 11,2 19,47
Ciilainais
kolits 23,5 73,2 42,7 121,2 12,46 15,54

8. attels. Krona slimibas un c¢alaina kolita biokimisko raditaju vidéjas aprekinatas
vertibas
Calculated average values of biochemical parameters of patients with CD and UC



28 MEDICINA

Diskusija

Nutrientu vajadziba un nozime iekaisigo zarnu slimibu pacientiem

1) Energijas daudzums

IZS metabolo energijas vajadzibu nosaka slimibas kliniska aktivitate, nutritivais
stavoklis, slimibas komplikacijas, paredz&ta terapijas taktika (glikokortikoidi, imu-
nomodulatori, kirurgiska terapija). Pacientiem, kuriem ticami ir samazindjies ker-
mena masas indekss (KMI), uztura terapija jasak ar 20-25 kkal/kg svara. Pacients ir
monitor&jams, lai izvertetu energijas nepiecieSsamibu dinamika (23).

Ieteicamais energijas daudzums pacientiem pamatots ar KMI raditajiem
(4. tabula).

4. tabula
Ieteicamais energijas daudzums, pamatojoties uz kermena masas indeksu
Recommended value of energy by BMI

KMI (kg/m?) Energijas vajadziba (kkal/kg/dn)
<15 3645
15-19
31-35
20-29
26-30
>30 15-25
Klein S: A Primer of Nutritional Support for Gastroenterologists.
Gastroenterology, 2002; 122: 1677-1687.

Aprekinot nepiecieSsamo energijas daudzumu, janem véra papildu kliniskie fak-
tori — izzudusas zemadas tauku krokas, kritiski slims pacients, palielinats hipergli-
kémijas risks vai draudoss parbarosanas (overfeeding) sindroms, kas asocigjas ar in-
fekcijas risku. Veiktajos novérojumos uztura vertiba sasniedz 2000-2200 kkal/diena,
bet, ka liecina literattiras dati, energijas nepiecieSamiba ir lielaka.

2) Olbaltumvielas

Pacientiem ar KS ir lielaka nepiecieSamiba péc olbaltumvielam, nemot véra ol-
baltumvielu zudumu, kas rodas zarnu iekaisuma, katabolisma, infekcijas (abscess)
vai malabsorbcijas dél péc tievas zarnas rezekcijas. Min&tie faktori ir KS malnutri-
cijas iemesli, kas apstiprinas noverojuma. Parasti uztura rekomendéts lietot 0,8 g/kg
svara diena. IZS gadijuma rekomendgjams 1,0-1,5 g/kg svara diena (37). Olbaltum-
vielu ierobezojums ir jaievéro pacientiem ar traucetu nieru funkciju, kuri nesanem
nieru aizstajgjterapiju. Pacientiem, kuri sanem hemodializi vai peritonealo dializi,
rekomendgtais olbaltumvielu daudzums ir 1,2-1,5 g/kg svara diena (33). Ka liecina
iegttie dati, P. Stradina KUS Gastroenterologijas centra pacientiem uztura olbaltum-
vielas tiek nodrosSinatas Iidz 1,0 g/kg. Alimentars deficits ir atkarigs no absorbcijas
traucgjumiem zarnu glotada un pacienta apetites. Paredz&tiem izmeklgjumiem (ko-
lonoskopijai, irrigoskopijai, kapsulas endoskopijai) pacienti tiek sagatavoti ar zar-
nu tirisanas metodém — laksativiem Iidzekliem, kas arT veicina uzturvielu zudumu.
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Pasreizgja uztura terapija pacienti Gastroenterologijas centra sanem virtuves &die-
nu— GEC dieétu, kura kopgjais olbaltumvielu daudzums diena ir 0,9-1,0 g/kg
(65-75 g), kopgjais kaloriju daudzums ir 2000-2200 kkal/d.

Sanemta virtuves &diena biologiska vértiba un kaloraza ir nepietickama KS ak-
tiva faze, seviski tajos gadijumos, kad pacientam ir komplikacijas (fistulas, stenoze,
veikta abdominala operacija). Lai uzlabotu pacientu arsté$anas kvalitati, bttu nepie-
cieSams adaptét Eiropas uztura terapijas vadlinijas. Lai apstiprinatu min&to, tiek ap-
rékinats nepiecieSamas energijas paterins, izmantojot Long formulu, kura ir ietverts
dzimums, vecums, aktivitates faktors, traumas faktors (33).

Energijas patéerin$ (EE) (péc Long)

Vir. EE = (66,47 + (13,57 x kg) + (5,0 x cm) — (6,76 x gadi)) x AF x TF = kkal

Siev. EE = (655,1 + (9,56 x kg) + (1,85 x cm) — (4,68 x gadi)) x AF x TF = kkal

AF — aktivitates faktors

TF — traumas faktors

Pieméram, 35 gadus vecam, 70 kg smagam, 1,70 m garam staigajosam virietim
ar traumas faktoru 1,25 (abdominala operacija), energijas patérin$ ir 2648,3 kkal
(~2650 kkal). Lai nodro$inatu vienmérigu ievadi, nepiecieSama zondes barosana ar
ievades pumpi. Ja enteralas &dinasanas maisijumu lieto pulsa veida lielakas devas,
var provocéties osmotiska caureja. Gadijumos, kad pacients spgj €st virtuves €dienu,
var izmantot enteralas &dinasanas maisijumus p/o ka uztura papildinajumu. Autori
uzskata, ka, nemot véra IZS kliniskos faktorus, pacientiem ar KMI < 18,5, kuriem
IZS ir aktiva fazg, bitu iesp&jams méerktiecigi papildinat virtuves €dienu ar enteralas
€dinasanas formulam.

Var izmantot enteralas &dinasanas maistjumus (piem., Nutridrink). 100 g §1 mai-
sijuma satur 6 g olbaltumvielu, 18,4 g oglhidratu, 5,8 g tauku, 150 kkal. Mingtais
enteralas €dinasanas maisijums ir bagatinats ar nepiecieSamajam mineralvielam,
B grupas vitamtniem, folijskabi, taukos skisto§iem vitaminiem.

Lai pacientiem nodrosinatu pilnvertigu uzturu, ir iespgja virtuvé gatavotu &dienu
papildinat ar enteralas €dinasanas maisijumu (viens iepakojums (200 ml) divas rei-
zes diena vai pa 1/2 pacinai 4 reizes diena (1 ml = 1,5 kkal)), tatad kopa papildu 600
kkal un 24 g olbaltumvielu.

3) Aminoskabes

Glutamins ir visizplatitaka aminoskabe asinis. Tas nodrosina galveno oksidativo
energiju epitélija §tnas, seviski tievas zarnas enterocitos. Tomér nav parliecino$u
datu par glutamina terapeitisku nozimi IZS uztura terapija. P. Stradina KUS glutami-
na lietoSana pacientiem ar [ZS netiek izmantota.
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4) Taukskabes

Zarnu bakteriju darbibas dgl, parstradajot oglhidratus, resnajas zarnas rodas 1so
k&zu taukskabes. Cilvéku zarnas vairak neka 90% no 1so k&zu taukskabeém sasto-
pama etikskabe, propionskabe un sviestskabe, kas ir galvenais kolonocitu energijas
avots. Iso k&7u taukskabes inducé celularu proliferaciju, uzlabo visceralo apasino$a-
nu, paaugstina natrija un tidens absorbciju no zarnas lumena. Sviestskabe (butirats)
70% nodro$ina galveno energijas daudzumu resnas zarnas $tnam — kolonocitiem
(34, 35). Tso k&zu taukskabju nozime CK pauéita (p&c proktokolektomijas) terapija
ir petama. Lidz $im veikto p&tijumu rezultati ir pretrunigi.

Garo kéZu omega-3 taukskabju terapeitiskais efekts IZS uztura terapija ir pie-
radits. IZS gan orali, gan parenterali ir novérots pozitivs kliniskais efekts, kas sama-
zina kliniskos simptomus, glikokortikoidu nepiecieSamibu un uzlabo resnas zarnas
epitélij$tnu strukttiru, kas ir endoskopiski un histologiski apstiprinats (27, 28). Ome-
ga-3 taukskabes labveligi ietekme iekaisuma mediatoru profilu, samazinot proinflo-
matoro mediatoru (PG E2/12, LT B4 /C4 /D4 /E4 /F4), un palielina mazak iekaisI-
go mediatoru (PGE3, PGI3, TXA3, LTB5 /C5 /D5 /ES) sintézi, ka arT tam piemit
imunomodulgjoss efekts (29). Petljumos ir pieradita lielaka terapeitiska efektivitate
parenterali lietotam omega-3 taukskab&m salidzinajuma ar enteralo lietoSanu.

Vidéjo kéZu taukskabes papildus lieto IZS pacientiem, kuriem ir tauku malab-
sorbcija. Sis taukskabes parsvara ir papildu komponents parenteralos un enteralos
uztura maisTjumos. Rekomendgjama deva ir 50 g/d. Vidgjo k&zu taukskabes nesatur
esencialas taukskabes (36). Ari Paula Stradina KUS ir iesp&jams izmantot enteralas
&dinasanas formulas, kuru sastava ir vidéjo kézu taukskabes.

5) Vitamini un mineralvielas

IZS pacientiem ir pieradits zems vitaminu un mineralvielu daudzums asins se-
ruma (24).

Biezak sastopamie simptomi, kas ir saistiti ar vitaminu un mineralvielu deficitu
IZS, ir paraditi 5. tabula.

D vitamina rekomendéta dienas deva veselam cilvékam ir 400 IU. IZS D vita-
mina deficits ir multifaktorialas izcelsmes (piena produktu nelietoSana laktozes into-
lerances d&l, malabsorbcija, malnutricija, hipogonadisms). Seviski izteikts D vitami-
na deficits ir IZS pacientiem, kuri ilgu laiku arstéSana sanem glikokortikosteroidus.
Pacientiem, kuri sanem glikokortikotidus > 7,5 mg/d, ir samazinats kaulu densitates
blivums. Siem pacientiem rekomendg lietot D vitaminu 400—600 IU 23 reizes die-
na kopa ar adekvatu kalcija devu. P&tijumos ir pieradits, ka prednizolons induce
D vitamina rezistenci, jo palielina parathormona ltmeni asinis, kas veicina Ca zu-
dumu. Lai inhib&tu So procesu, ieteicama D vitamina deva ir 50 000 IU katras 2—4
ned€las. Pacientiem ar funkciongjoSu zarnu traktu ilgstosi lietot D vitaminu lielas
devas nav ieteicams (4, 25, 26). Pacientiem ar smagu malabsorbciju rekomend&ts
lietot 20004000 IU D vitamina diena, kontrolgjot seruma 25-hidroksivitamina
D limeni asinis, kam jabiit normas robezas (25, 26).

Simptomatiska KS gadijuma pacientiem papildus jasanem kalcijs 1000 mg un
D vitamins 400-800 IU diena, kas mazina osteop€nijas un osteoporozes attistibas
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risku. Cinka defictta gadijumos, ka iemesls visbiezak ir ieilgusi skidra védera izeja,
papildus rekomend@ts Zn 20-50 mg diena.

slimibam

5. tabula
Vitaminu un mineralvielu rekomendétas devas pacientiem ar iekaisigam zarnu

Recommended dose of vitamins and minerals for patients with IBD

Nutrienti Rekomendéta Deficita kliniskie simptomi Rekomendéta
dienas deva aizstaj&jterapijas deva
Cinks (Zn) 15 mg Sausa, peleka ada, plaukstu 50 mg diena
lobisanas, diareja, mentalas
izmainas
Dzelzs (Fe) 10-15 mg/d Mikrocitara anémija, 300 mg
vajums 1-3 x/d
Vit. B, 3 mkg Makrocitara anémija, 1000 mkg/d
kobalamins parestézijas, ataksija,
diareja, mentalas izmainas
Folati 400 mkg Sausa mute, glosits, diareja, 1 mg/d
makrocitara anémija
Kalcijs (Ca) 800-1500 mg Osteopénija, osteoporoze, 1500-2000 mg/d
tetanija
Magnijs (Mg) 400 mg Slikta dtsa, muskulu 150 mg 4x/d elementala
vajums, aritmijas, apjukums Mg
D vitamins 400 TU Rahits, osteomalacija, Deva variabla (skatit
osteopénija, muskulu teksta)
vajums, tetanija

Pacientiem ar IZS vitaminu un mineralvielu papildu terapiju parasti rekomende
lietot ambulatori, izrakstoties no stacionara.

6) Prebiotikas, probiotikas

Prebiotikas ir fruktooligosaharidi (inulins, laktuloze, galaktooligosaharidi), tie
Skist GidenT un veicina zarnu pasazu. Nemot vera, ka 10 g fruktooligosaharidu diena
var provocét skidru védera izeju ar krampju epizodém, péc autoru domam, 1ZS ak-
tiva faz€ prebiotikas nav rekomendgjamas, lai gan tiek raZotas enteralas €dinasanas
formulas, kuru 1000 kkal satur 4-8 g oligosaharidu.

Probiotiku nozime ir pieradita zarnu infekcijas riska mazinasana. P&tTjumos pro-
biotiku terapeitiska efektivitate IZS ir diskutabla. Literatlira aprakstiti dazi petfjumi,
kuros probiotiku terapijai ar E. Coli Nissle 1917 bija ekvivalents terapeitisks efekts,
panakot remisiju salidzinajuma pret 5-ASA preparatiem (29, 30, 31).

Veiktie kliniski novérojumi analiz&taja perioda parada, ka pacientu ar KS ir di-
vas reizes mazak neka pacientu ar CK. Ta ka resno zarnu ar diagnostiskam metodém
iespgjams izmeklet pilniba (kolonoskopiski), ir pieradami resnas zarnas lokalizeti
KS gadijumi. Tacu, nemot vera, ka Latvija pasreiz nav iesp&ju endoskopiski izmeklet
tievas zarnas, pastav lielas grutibas identificét iekaisigas zonas lokalizaciju. Nemot
vera, ka etiopatogenétiski KS visvairak skar tievas zarnas dalas, visbiezak kliniski
attistas multifaktorials nutrientu deficits, kas ir saistits ar alimentaru un metabolis-
ma izraisttu deficitu, un tas liecina par iesp&jamo tievas zarnas glotadas bojajumu.
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Pasreiz pastav iesp&jas diagnosticét (ar radiologiskam izmeklé$anas metodém — Rtg
ar kontrastvielu, CT, MR) KS komplikacijas (obstrukciju, zarnas stenozi, fistulas),
kuras biezi ir novelota slimibas stadija. Pagaidam Latvija nav pieejama endoskopis-
ka (enteroskopijas metode) tievas zarnas izmekl&Sana, kas apgriitina tievas zarnas
KS lokalizacijas formu noteiksanu. No 2006. gada Paula Stradina KUS sakta izman-
tot kapsulas endoskopiskas izmekléSanas metode ($aja petijuma), kas ir pirmais solis
endoskopiska tievas zarnas izmekl&sana. Tas dos iesp€ju diferencét KS lokalizacijas
formas. P&c autoru domam, otra lielaka probléma, kas izraisa biezakas komplikaci-
jas KS slimniekiem, ir nepictickamas etiopatogenétiskas arstésanas (kliniskas uztura
terapijas, biologiskas terapijas) izmantoSana kliniska praksé. KS komplikaciju dgl
tiek veikta operativa terapija, kas nav v€lama, jo ta palielina malabsorbcijas risku un
nemazina atkartota recidiva risku. Savukart smaga CK gadijuma operativas terapijas
efekts ir kliniski pieradits.

Autori uzskata, ka vienkarsakas un ekonomiski izdevigakas KS komplikaciju
riska mazinasanas iesp&jas butu izvertét IZS pacientu antropometriskos raditajus
(augums, svars), izvertét slimibas aktivitati (biokimiskas analizes: albumins, c-re-
aktivais olbaltums, IZS aktivitates indekss, apetite, anoreksija), lai uzsaktu adekvatu
klinisko uztura terapiju. Pacientiem 5% svara zudums noteikta laika posma (6 mé-
nesu, 3 ménesu vai 1 ménesa laika) dod pilnigu priekSstatu par nutritiva stavokla
smaguma pakapi. Malnutricija negativi ietekmé IZS klinisko gaitu, palielina kom-
plikaciju risku un palielina postoperativo mirstibu. Preoperativa malnutricija palie-
lina postoperativas komplikacijas un palielina pacientu hospitalizacijas laiku (16,
17, 18). Papildus KS terapijai biitu mé&rktiecigi iniciali uzsakt enteralo €dinasanu,
kurai ir pieradits terapeitiskais efekts, tadejadi atrak panakot KS slimibas remisiju
(10, 11).

Enteralas €dinasanas nozime:

a) malnutricijas prevencija un arst€sana,

b) augSanas un nobrieSanas nodrosinasana bérniem un pusaudziem ar KS,

¢) dzives kvalitates uzlabosSana.

Specifiskas enteralas édinasanas indikacijas KS:

a) akdtas fazes terapija,

b) perioperativa enterala €dinasana.

Agrini uzsakta enterala €dinasana novers gan akiito, gan veélino slimibas kompli-
kaciju attistibu. Literatiira ir aprakstiti pettjumi, kuros pieradits, ka nav biitisku efek-
tivitates atskirTbu enteralas edinasanas specialajam formulam, tapéc ieteicams uzsakt
enteralo &dinasanu ar elementalam (proteinus saturosam) formulam, kuras ording
papildus (600 kkal) virtuves uzturam. P&c literatras datiem, nelielu daudzumu ente-
ralas baroSanas maisTjumu pacienti labi panes. KS aktiva faze uzsakta enterala &di-
nasana sasniedz remisiju 60% gadijumu (19, 20, 21, 22). Ja ir smaga KS forma vai
akiitas fazes stadija, kad ir izteikts zarnu glotadas ickaisums, enterocitu bojajums ar
izteiktu aktivitati (védera sapju sindromu — ielTtu, subokluzivam epizodém, izteiktu
diareju, hipoalbuminémiju (albumins seruma < 35 g/I)), tad optimala izvéles metode
biitu 1slaicTga parenterala baroSana (apméram 5 dienas vai ilgak). Tas atslogotu zarnu
traktu akiita iekaisuma faze (14, 15). Grati arst€jama, glikokortikoidu rezistenta KS,
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lietojot totalu parenteralo &dinasanu, islaicigu remisiju var panakt 64% gadijumu,
bet ilglaicigaku remisiju mazak neka 50% gadijumu (4, 5, 16). Fistulu veidoSanas
zarnas ir bistama KS komplikacija, jo ir glotadas transmurals iekaisuma defekts. To-
tala parenterala €dinasana 44% gadijumu samazina fistulu attistibas risku (4).

Absolita indikacija totalai parenteralai eédinasanai ir 1sas zarnas sindroms.

Ja pacients lieto virtuves €dienu, jaievéro noteikti di€tas principi — eliminaci-
jas digta (nelietot produktus, kuri veicina zarnu kairingjumu). Vélams nelietot piena
produktus (laktozi), jo bojata zarnu glotada biezi attistas laktozes intolerance. KS
stenoz&josas formas uztura nelietot produktus, kas bagati ar Skiedrvielam (pilngrau-
du produkti, oligosaharidi — paksaugi). Pacientiem biitu vélams papildus sanemt en-
teralas baro$anas maisijumus ar vid&jo kézu taukskabém, jo tievo zarnu ickaisuma
nereti ir steatoreja, kura tiek zaud@tas garo kézu taukskabes, to uzsiik$anai ir nepie-
cieSamas zults skabes, kuras tick masivi zaud@tas $kidra vedera izeja.

IZS pacientiem tiek rekomendéts papildus uztura terapija lietot vitaminus, mine-
ralvielas un omega-3 taukskabju preparatus.

Secinajumi

Izvértgjot Paula Stradina KUS stacionara arstéto pacientu ar KS un CK, anali-
z&taja perioda tika konstatéts, ka pacientu ar KS ir divas reizes mazak neka pacien-
tu ar CK, bet kliniska norise KS ir smagaka, tai ir griitak diagnosticgjamas formas
un ir biezakas komplikacijas (zarnu stenozes, fistulas, obstrukcijas). P&c pétijjuma
datiem, KS gadijumos visbiezak ir noverotas neprecizétas lokalizacijas formas, tas
ir saistits ar diagnostikas aparatiiras trilkumu. Otra biezaka KS lokalizacija ir tievo
zarnu forma. Tievas zarnas ir galvenais patogenétiskais posms, kuram iekaistot, at-
tistas malabsorbcija un malnutricija, kas savukart paaugstina KS komplikaciju risku,
postoperativo komplikaciju biezumu un pagarina hospitalizacijas laiku (10, 11).

Nemot véra literatiras datus un izvertgjot veikto analizi, komplikaciju mazina-
Sanai ir ieteicams izvertet nutritivo stavokli un slimibas aktivitati, lai mérktiecigi
uzsaktu agrinu klinisko uztura terapiju, kas sp& mazinat akiitas un hroniskas KS
komplikacijas un panakt agrinaku slimibas remisiju.

Pasreizgja uztura terapija pacientiem Paula Stradina KUS Gastroenterologijas
centra sanemta uztura kaloraza neatbilst IZS vajadzibam. Pacientiem ar IZS paasi-
najuma fazg, kuru KMI < 18,5, biitu ieteicams papildus pasreiz€jam uztura daudzu-
mam sanemt 600 kkal enteralas €dinasanas standarta formulas veida.
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Summary

Inflammatory bowel disease (IBD)— ulcerative colitis and Crohn's disease (CD) — are
chronic immunological predisposed gastrointestinal inflammatory diseases of unknown
etiology. Inflammatory bowel disease, particularly Crohn's disease, are increasing in recent
years, becoming a big problem of gastroenterology in the whole word. Decreased oral intake,
malabsorption, accelerated nutrient losses, increased nutrient requirements, and drug-nutrient
interactions cause nutritional and functional deficiencies that require proper correction
by nutrition therapy. Nutrition therapy reduces malnutrition and modulates inflammatory
response, thus decreasing the activity of the disease. Enteral nutrition is effective for inducing
clinical remission of IBD in adults. Nutrition therapy is equally effective in primary therapy
and induction of remission of active Crohn's disease. Early enteral feeding prevents acute and
chronic complications of IBD.

The goal of this study is to reassess the nutritive status of patients with IBD treated in the
Gastroenterology Centre of Paul Stradin s Clinical University Hospital, considering the clinical
data and nutritive status’ analysis of patients with ulcerative colitis and Crohn's disease, and
to work out the recommendations for preventing malnutrition by nutrition therapy.

The studied data confirmed that nutritive deficit in CD patients is related to the injury of small
bowel and it facilitates severity of late complications.

Keywords: Inflammatory bowel disease (IBD), malnutrition, malabsorbtion, hypercatabolism,
enteral nutrition, parenteral nutrition, nutrition therapy.
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A prospective two-year study was conducted to determine the incidence and main pathogens
of ventilator-associated pneumonia (VAP) in the Multidisciplinary Intensive Care Unit of
Pauls Stradins Clinical University Hospital, Riga, Latvia.

A prospective cohort study design was used. The primary outcome examined was the incidence
of VAP in mechanically ventilated patients. All patients who required mechanical ventilation
for more than 48 hours from 1 April 2001 to 1 April 2003 were enrolled in the study. The
following patient data were recorded: age, gender, underlying disease, duration of hospital
stay, duration of mechanical ventilation, prior use of antibiotics, and risk factors for VAP.

Among 512 mechanically ventilated patients 37 (7.2%) developed VAP. The estimated
incidence of VAP was 13.6 per 1,000 ventilator days. Incidence was notably higher in summer
months. 70% of patients were males. Crude mortality rate of patients with VAP was 29.7%.

Microbiological samples were obtained by bronchoalveolar lavage. One pathogen was isolated
from 17 patients, two pathogens from 14, and three pathogens from 2 patients. Cultures from 4
patients were negative. Pseudomonas aeruginosa was isolated from 19 (51%), Acinetobacter
baumanii from 11 (30%), Klebsiella pneumoniae from 13 (23%), and Staphylococcus aureus
from 4 (11%) patients.

A high degree of antibacterial resistance was detected in Gram-negative bacteria. Resistance to
imipenem/cilastatin, ceftazidime, gentamycin, and ciprofloxacin in Pseudomonas aeruginosa
extended 60%. Resistance to carbapenems was identified in 10% of Acinetobacter baumanii
strains. MRSA was not isolated during the study.

This study provides data highlighting the clinical importance of VAP and the antibacterial
resistance of Gram-negative bacteria in the ICU. Further studies evaluating prevention and
treatment strategies are needed.
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Introduction

Ventilator-associated pneumonia (VAP) represents the leading cause of death
from nosocomial infections among patients requiring admission to the intensive care
unit'. The estimated prevalence of VAP ranges from 8% to 65% with associated case
fatality rates exceeding 25%. VAP must be distinguished from other forms of hos-
pital-acquired pneumonia because it leads to a significantly prolonged hospital stay
and increased mortality and resource utilization?.

Gram-negative bacteria are the most common pathogens isolated from patients
with VAP in most of the studies published so far. In several countries, spread of
meticillin resistant Staphylococcus aureus (MRSA) has lead to an increasing im-
portance of MRSA as the main causative agent. In many patients, VAP is caused by
multiple organisms.

The main objective of this prospective study was to establish the incidence of
VAP in the Latvian Multidisciplinary ICU. We also analysed risk factors and micro-
biological findings in order to introduce a more effective prevention and treatment
strategy.

Materials and Methods

A prospective cohort study design was used. The primary outcome examined
was the incidence of VAP in mechanically ventilated patients. All patients who
required mechanical ventilation for more than 48 hours from 1 April 2001 to 1 April
2003 were enrolled in the study. The following patient data were recorded: age, gen-
der, underlying disease, duration of hospital stay, duration of mechanical ventilation,
prior use of antibiotics, and risk factors for VAP.

Definition criteria for VAP in our study were

1) Fever > 38.5 °C or < 36 °C and WBC > 11,000 or < 4,000/mm?,

2) Increase in purulent excretions,

3) Positive tracheal aspirate culture,

4) Presence of new, persistant pulmonary inflitrates in chest radiographs.
VAP was diagnosed if two of the criteria were present.

In each case of definite pneumonia, we performed bronhoscopy to collect bac-
teriological samples by bronchoalveolar lavage (BAL). Acquired specimens were
transferred to a microbiological laboratory within 45 min. The media and incubation
conditions were appropriate for the cultivation of the most probable respiratory pat-
hogens. Standart disk effussion method was used for antibiotic sensitivity testing.
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Results

A total of 1174 patients was admitted to ICU over the study period. 512 patients
required mechanical ventilation for more than 48 hours. VAP developed in 37 ven-
tilated patients (7.2%). Incidence of VAP was 13.6 per 1,000 ventilator days. The
majority of patients had neurological disorders (Table 1).

Different pathogens isolated over the study period are shown in Table 2. One
pathogen was isolated from 17 patients, two pathogens from 14, and three pathogens
from 2 patients. Cultures from 4 patients were negative.

H Ciprofloxacin

B Gentamicin

& Ceftriaxone

B Ceftazidime

Piperacillin/ Tazobactam

Imipenem
Pseudomonas Klebsiella Acinetobacter L
) ) " M Amikacin
aeruginosa pneumoniae Baumanii

Figure 1. Antibacterial resistance (%) of Gram-negative microorganisms isolated from
patients with VAP.
Izoléto Gram-negativo mikroorganismu antibakteriala rezistence (%) pacientiem
ar VAP

Discussion

Incidence of VAP in our study was 7.2%, or 13.6 cases per 1,000 ventilator
days, to provide a better comparison. Overall rates reported by other researchers are
most commonly 10 to 15 cases per 1,000 ventilator days, depending on the popula-
tions studied °.

There is no accepted “gold standart” for diagnosis of VAP. We had to choose the
approach most suitable for our clinical setting. A postmortem study with similar de-
finitions established 69% sensitivity and 75% specificity of the method . Available
evidence at the time of the selection of our methodology indicated that the diagnosis
of VAP is associated with about 30-35% false negative and 20-25% false positive
results °. Four patients were BAL culture negative. We could speculate that their
radiological infiltrates were not of infectious actiology.

Crude ICU mortality rates of 24 to 76% have been reported for VAP in different
institutions. In our study, mortality in patients with VAP was 29.7%. It is difficult to
determine whether such patients would have survived if VAP had not occurred.

The majority of patients with VAP in our study were males. Male sex has been
associated with higher incidence of VAP in several studies °. We cannot make such
conclusions because a significant proportion of patients with head injuries are males.
Patients with head injuries contribute to many VAP cases in our study (Table 1)
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Table 1
Characteristics of patients with VAP
VAP pacientu raksturojums

Characteristics Patients with VAP
Age, yr Mean 51 (range 18-85)
Gender
Male 26 (70%)
Female 11 (30%)
Reason for hospitalization in ICU
Traumatic head injury 10 (27%)
Spontaneous cerebral haematoma 9 (24%)
Other sever neurological disorders 8 (22%)
Renal failure 2 (5%)
Other disorders 8 (22%)
Risk factors
Nasogastral tube 37 (100%)
Prior use of antibiotics 27 (73%)
Tracheotomy 34 (92%)
Surgical intervention 22 (59%)
Chronic heart failure S5 (14%)
Chronic renal failure 4  (11%)
COPD 3 (8%)
Diabetes 3 (8%)
Time of hospitalization before VAP 12,6 (SD =+10.3)
Time of mechanical ventilation before VAP 10 (SD ==£8)
Onset of VAP
Early (<96 h) 7 (19%)
Late (>96 h) 30 (81%)
Mortality rate 29.7 % (11/37)

A higher incidence of VAP was registered in summer months. This most likely
could not be atributed only to the outbreak of certain bacteria because an increased
number of different pathogens were isolated. We can speculate that infection control
measures were not sufficient at that time.

Conceptually, VAP can be divided into an early-onset and late-onset disease,
according to the day of the onset. In our study, 19% of patients had an early-onset
disease. There was a diference in the etiology of early-onset disease and late-onset
discase (data not shown).

The most frequent pathogens isolated from our patients were Gram-negative
rods. Pseudomonas aeruginosa was isolated from half of VAP patients. These fin-
dings are similar to previously published information’. Most of the isolates were
highly resistant to fluoroquinolones, ceftazidime, and gentamycin. Carbapenem re-
sistant Acinetobacter baumanii was detected during our study in one patient. These
findings could have potential severe implications that could make the choice of em-
pirical treatment difficult and expensive.
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Table 2
The number of main pathogens isolated over the study period.
Galveno izoleto mikroorganismu skaits pétijuma laika

April [Jun | Aug |Oct |Dec [Feb |Apr |Jun [ Aug |Oct |Dec |Feb
May |Jul |Sept|Nov |Jan |Mar |May |Jul |Sept |Nov [Jan |Mar |To-
01 01 |01 01 01 02 |02 (02 |02 |02 |03 |03 |tal
Klebsiella
pneumo- 2 4 2 3 1 1 13
niae
Pseudomo-
nas aerugi- | 1 2 2 1 2 2 6 2 1 19
nosa
Acine-
tobacter 3 1 3 1 1 1 1 11
baumanii
Staphy-
lococcus 1 2 1 4
aureus
Other 1 2 1 1 2 1 6
Total
number of 3 11| 4 4 3 2 1513 4 3 3 53
isolates
Numberof | ) | 7t 5 | 3| 2|2 |8 |23 |2]2]2]|3
patients

Interestingly, only 4 oxacillin-sensitive Staphylococcus aureus isolates were
identified as a possible cause of VAP. MRSA and VRE (Vancomycin-resistant en-
terococcus) were not endemic in our hospital at the time of the survey. Once they
will occur, we expect rapid spread of these pathogens due to lack of serious infection
control measures in our ICU.

Multiple pathogens were isolated by BAL from nearly half of the studied pa-
tients. Polymicrobial flora complicates the choice of empirical treatment and can
have a serious impact on the outcome of the disease. The number of patients in our
study was too small to assess the impact of polimicrobial flora on mortality. For the
same reason, we were not able to analyse the impact of different antibiotic treatment
regimens on the outcome and microbiological clearance of infection.

This is the first study in Latvia of patients with VAP performed to date. Findings
of this study indicate that VAP is an important morbid outcome among critically ill
patients in our Multidisciplinary University Hospital ICU. Surveillance of VAP is
useful to characterise the epidemiological situation and improve the quality of pre-
vention measures and empirical treatment. Further studies evaluating prevention and
treatment strategies are needed.
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Kopsavilkums

Veikts divus gadus ilgs prospektivs pétijums, lai noskaidrotu ar ventilaciju asociétas pneimonijas
(VAP) incidenci un biezakos tas izraisitajus Paula Stradina Kliniskas universitates slimnicas
(Riga, Latvija) Intensivas terapijas nodala.

Izpété izmantots prospektiva kohortas peétijuma dizains. Ka primarais iznakums tika definéta
VAP incidence pacientiem ar maksligo plausu ventilaciju. Pétijuma tika ieklauti visi
pacienti, kuru arstesana laika posma no 2001. gada 1. aprija lidz 2003. gada 1. aprilim
bija nepiecieSama maksliga plausu ventildacija. Tika dokumenteti sadi pacientu dati: vecums,
dzimums, pamatslimiba, hospitalizacijas ilgums, maksligas plausu ventildacijas ilgums,
iepriekseja antibakterialas terapijas lietosana, VAP attistibas riska faktori.

VAP attistijas 37 (7,2%) no 512 pacientiem, kuriem tika izmantota maksliga plausu ventilacija.
Apreékinata VAP incidence bija 13,6 uz 1000 ventilacijas dienam. Vasara VAP incidence bija
ievérojami augstaka. 7% no VAP pacientiem bija viriesi. Pacientu mirstiba ar VAP bija
29,7%.

Bronhoalveolaras lavazas laika tika iegiti paraugi mikrobiologiskai izmeklesanai. Viens
mikroorganisms tika izoléts 17 pacientiem, 2 mikroorganismi — 14 pacientiem un 3 mikro-
organismi — 2 pacientiem. Cetriem pacientiem uzséjumi bija negativi. Pseudomonas
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aeruginosa tika izoleta 19 (51%) pacientiem, Acinetobacter baumanii — /7 (30%), Klebsiella
pneumoniae — /3 (23%) un Staphylococcus aureus — 4 (11%) pacientiem.

Gram-negativam baktérijam tika konstatéta izteikta rezistence pret antibiotikam. Pseudomonas
aeruginosa rezistence pret imipenému/ cilastatinu, ceftazidimu, gentamicinu un ciprofloksacinu
sasniedza 60%, bet Acinetobacter baumanii rezistence pret karbapenémiem bija 10%.
Meticilinrezistentais staphylococcus aureus (MRSA) peétijuma laika netika izoléts.

St pétijuma dati atspogujo VAP klinisko nozimibu un Gram-negativo baktériju antibakteridlo
rezistenci Intensivas terapijas nodalda Latvija. Nepieciesami turpmaki pétijumi, lai novertetu
VAP noversanas iespéjas un iespéjamas arstésanas stratégijas.
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Mikroorganismu ietekme uz atopiska dermatita klinisko
gaitu, alergizaciju un dzives kvalitates Iimeni
Impact of Different Microorganisms on Clinical Progress,
Allergisation, and Quality of Life in Atopic Dermatitis
Patients
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Atopiskais dermatits (AD) ir recidivgjoSa niezoSa dermatoze, kam raksturiga atopija,
imunologiskas adas parmainas un polimorfi izsitumi ar noteiktu lokalizaciju dazadam vecuma
grupam (4, 7). Slimnieku ada ir uznémiga pret apkartgjas vides biologiskiem faktoriem —
baktérijam un mikroskopiskajam séniteém (5, 3, 6). Savlaiciga jauktas infekcijas diagnostika
lautu piemérot adekvatu arstesanu, kas pozitivi ietekmétu slimnieku dzives kvalitati. Atopiska
dermatita etiologija un patogenéze nav pilniba izpétita (8, 9). Bitiska loma patogenéze
ir genétiski nosacitam imunologiskam adas parmaipam, apkartéjas vides biologiskajiem
(bakterialajiem, virusalajiem, séniSu), neiroendokrinajiem, ka ari vegetativajiem faktoriem.
Atopiska dermatita patogenézé butiska nozime ir bakterialajai superinfekcijai (3, 13, 14, 15).
Slimnieka organisma mijiedarbiba ar mikroorganismiem var izpausties gan ka pastiprinata
mikrofloras kolonizéSanas, gan ari ka makroorganisma sensibilizacija pret to. Tapéc
infekcioziem izraisitajiem ir biitiska nozime ne tikai infekcijas, bet ari alergiska iekaisuma
uzturé$ana (2, 6, 13). P&tot dazadus adas mikrofloras veidus un biezumu uz veselu cilvéku adas,
noskaidrots, ka atopiska dermatita gadijuma atSkiras gan mikrofloras sastavs, gan arf slimnieka
organisma reakcija pret virspusgjam bakterialam infekcijam un séniSinfekcijam (5, 14, 15).
Slimnieku grupam ar paaugstinatu slimibas kliniska smaguma pakapi (angl. atopic dermatitis
scoring — SCORAD) nepiecieSams veikt detaliz€tu bakteriologisko un mikroskopisko
sénisu kultGrdiagnostiku un piemérot adekvatu sensitivu patogenétiski pamatotu arsté$anu.
Atopiska dermatita gadijuma aktivétie eozinofilie leikociti, degranulgjoties apkartgjos audos,
izdala aktivus proteinus, no kuriem bitiskakais ir eozinofilais katjoniskais proteins (ECP).
Ta kliniskais izmantojums lautu rutinas praksé padzilinati pieveérsties alergizacijas jautajumu
risinasanai.

Laikus precizeti alergéni lauj biitiski pozitivi ietekmét atopiska dermatita arst€Sanas posmu,
kuru regulé pats slimnieks, apzinati izvairoties no saskares ar alergéniem vai iesp&jami tos
elimingjot un tadéjadi aizkavéjot paasinajumus un novér$ot nopietnas psihologiskas cieSanas
gan sev, gan saviem tuviniekiem. Kopuma tas lautu ievérojami paaugstinat slimnieku dzives
kvalitati un rast pozitivu ieguldijumu tautsaimnieciba, ietaupot ekonomiskos resursus,
jo laikus tiktu noteikta infekcija un alergizacija un uzsdkta adekvata arsteSana. Arstejot
slimibas ar neskaidru etiologiju, butiski ir izzinat patogenétiski nozimigus faktorus un
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izstradat patogenétiski pamatotus terapijas veidus. Svarigs posms sekmiga hronisku slimibu
kontrolé ir praktisku rekomendaciju izstradasanai un ievieSanai rutinas kliniskaja praksg.
Realizgjot izvirzitos darba uzdevumus, tiek rasts praktisks ieguldijums hroniskas recidivéjosas
dermatozes — atopiska dermatita — laboratoriskaja diagnostika un arstésana, kas laus ievérojami
paaugstinat slimnieku dzives kvalitati, — tas ir baitisks solis tautsaimniecibas resursu lietderiga
izmantosSana.

Atopiska dermatita slimniekiem ar dazadu kliniska smaguma pakapi alergizacijas limenis
jauktas infekcijas grupas butiski ietekmé dzives kvalitati.

Atslegvardi: jaukta infekcija, ECP, SCORAD, bakteriala superinfekcija, dzives kvalitates
[imenis.

Ievads

Petijuma merki ir noteikt mikroorganismu sugas un analizét to ietekmi uz ato-
piska dermatita klinisko simptomatiku un eozinofilo leikocitu degranulaciju, ka art
noteikt jauktas infekcijas un eozinofila katjoniska proteina ietekmi uz atopiska der-
matita slimnieku dzives kvalitates Iimeni dazadas slimibas smaguma grupas.

Darba uzdevumi:

1) Identificét mikroorganismus lidz sugai no atopiska dermatita slimnieku adas
paasindjuma un remisijas grupas.

2) Noteikt ECP ietekmi uz infekcijas veidiem un DLQI (angl. dermatology life
quality index) noteiktas SCORAD grupas.

Materiali un metodes

Jauktas infekcijas morfologiskas struktiiras analize un eozinofila katjoniska pro-
teina kvantitativa analize tika veikta ambulatori atopiska dermatita slimniekiem. Ko-
puma tika analiz&ts 98 slimnicku stavoklis ar apstiprinatu atopiska dermatita diag-
nozi péc J. M. Hanifina un G. Rajkas diagnostiskiem krit€rijiem, un Sie slimnieki
atbilda visiem ieklausanas krit€rijiem (9).

Ieklausanas kriteriji:

1) P&c J. M. Hanifina un G. Rajkas diagnostiskiem krit€rijiem apstiprinata ato-

piska dermatita diagnoze.

2) P&dgja menesa laika nav lietotas antibiotikas.

3) P&dgja menesa laika nav lietoti kortikosteroidi vai citostatiki (metotreksats).

4) Apskates bridi nav konstatéta cita hroniski recidivéjosa dermatoze.

5) Anamn@z€ nav atzimé&tas smagas sirds un asinsvadu, endokrinas, ginekolo-
giskas, urogenitalas vai citu organu sist€ému slimibas, kas prasa regularu me-
dikamentozu arstésanu.

6) Slimnieka vecums >/= 18 gadu.
7) Slimnieks brivpratigi piekrit piedalities p&tijuma.
IzslegSanas kriteriji bija neatbilstiba kadam ieklauSanas kritérijam.
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Peétijumam izveletie slimnieki atbilda visiem ieklausanas kriterijiem, un netika
noveroti izslégSanas kriteriji. Lai vertetu atopiska dermatita intensitati un kliniskos
simptomus, lietota SCORAD sisttma. SCORAD indeksu veido slimibas apjoma,
klisko pazimju (erit€ma, tiiska / vezikulopapulozi elementi, mitroSana, kreveles,
ekskoriacijas, lihenifikacija un neskartas adas sausums / lobiSanas) intensitate un
subjektivie simptomi.

Niezes un miega trauc€jumu intensitati vert€, izmantojot vizualo analogu skalu
(VAS), kur maksimalais punktu skaits ir 10 un minimalais 0. Péc SCORAD indeksa
atopiskajam dermatitam tiek Skirtas trTs smaguma pakapes:

I <15 — viegla forma;

II 15-40 — vidgji smaga forma;

I > 40 — smaga forma.

Lai vértetu slimnieka subjektivo stavokli, lietots dzives kvalitates indekss
(DLQI). Daudzatbilzu testa anketa ir 10 jautajumi. Atbildot uz visiem jautajumiem,
maksimalais iesp&jamais punktu skaits ir 30, minimalais — 0. DLQI punktu skaidro-
jums ir $ads:

0—1 — nav ietekmes uz slimnieka dzivi;

2-5 — neliela ietekme;

6-10 — vidgji liela ietekme;

11-20 — liela ietekme;

21-30 — loti liela ietekme.

Par izmekl&jamo materialu mikroskopisko séniSu identifikacijai tika izmantoti
nokasfjumi no bojatas adas. Materials tika izmeklets péc Mikolina metodes (3, 7).
Mikolina barotne sastav no caurspidiga plastmasas traucina un sintétiska objekta ne-
s€ja ar diviem sénisu kultivéSanai piemé&rotiem agariem. Ta ir selektiva barotne der-
matofitiem un acitidinrezistentam séniteém. Agaru inkub€ termostata cetras nedélas
28-30 °C temperattra. [zaugusas kulttras identificé mikroskopgjot.

Baktériju sugas tika identificétas, izmantojot BD BBL CRYSTAL sistému, kas pa-
redz&ta grampozitivo bakteriju, anacrobo un gramnegativo bakteriju, ka ar enterisko
un nefermentgjoso bakteriju identifikacijai. BBL kristalu GP ID panelis satur 29 sau-
sus biokimiskus un enzimatikus substratus un skidumu baktériju suspensijai. Testi,
kas tick izmantoti sistéma, balstas uz mikrobu sp&ju utilizét un degradét specifiskus
substratus, ko nosaka ar dazadam indikatorsistémam.

Eozinofila katjoniska proteina (ECP) noteikSanai slimniekam tuksa dasa pem
venozas asinis Becton Dickinson SST vakuumtaineros un atzimé savaksanas laiku.
Asinis inkubé 60-20 min 15-28 °C temperattra. Centrifugé 1000-1300 * g 10 min
un atdala serumu. Svarigi ir ievérot pareizu inkub&Sanas temperatiiru, centrifugésa-
nas noteikumus, jo tas var ietekm& ECP koncentraciju. NepiecieSamais tilpums ir
5 pl. Paraugus var glabat 7 dienas 2—8 °C temperattra vai lidz trim ménesiem —20 °C
temperatiira. Paraugus glaba polipropiléna stobros, jo stikls var mazinat ECP Iimeni.
Javairas no atkartotas sasaldéSanas. Reagentus glaba 2-8 °C temperatara. Metodes
pamata ir ELISA imiinfermentativa metode. Normas intervals ECP ir 0-24 ng/ml.
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Rezultati

P&tamaja pacientu kopa vidgjais SCORAD punktu skaits paasinajuma perioda
bija 44,71 + 1,361 (SD 8,819), remisijas perioda — 15,84 = 0,7314 (SD 5,473). Sub-
jektivo simptomu intensitate, izdalot niezi un miega traucgumus, tika vertéta péc
vizualo analogu skalas (VAS) 0-10 punktu intervala, kur 0 — subjektivo izpausmju
nav un 10 — stipri izteiktas subjektivas izpausmes — nieze un miega traucgjumi. Pa-
asinajuma grupa VAS katra subjektivo pazimju skala vidgji tika atziméts 6,071 +
0,2419 (SD 1,568), remisijas grupa — 2,768 = 0,1507 (SD1,128).

Visi slimnieki aizpildija DLQI anketas. DLQI tika aprékinats, saskaitot kop&jo
DLQI daudzatbilzu anketu punktu skaitu. 98% respondentu lielu ietekmi slimiba at-
staj tieSi uz personiskam attiectbam un ikdienas aktivitatém. Remisijas grupa vide-
jais DLQI punktu skaits bija 7,661 = 0,3478 (SD 2,603), kas ataino vidgji lielu slimi-
bas ietekmi uz slimnieka dzivi. Paasinajuma perioda vid&jais DLQI punktu skaits ir
11,43 +£0,3657 (SD 2,370), kas atbilst lielai ietekmei uz slimnieka dzivi. Loti specigi
tiek ietekm@ta personisko attiecibu veidosana un subjektivas izjiitas.

Ar bakteriologiskam un mikroskopisko sénisu kulttrdiagnostikas metodém lidz
sugai nosakot bakterialo un mikroskopisko sénisu izraisitajus, tika izdalita jauktas
infekcijas AD slimnieku grupa. Jauktai bakterialai un mikroskopisko sénisu infek-
cijai neapSaubami ir ietekme tieSi atopiska dermatita paasinajuma perioda, kur §1
jaukta infekcija konstatéta 62%, savukart remisijas grupa 38% pacientu. P&c BBL
crystal GP ID taksonomijas izdalitas grampozitivas bakterijas: Staphylococcus
aureus; Staphylococcus epidermidis;, Micrococcus spp; Staphylococcus cohnii;
Streptococcus spp, Bacillus spp. P&c BBL crystal GP ID taksonomijas izdalitas ne-
ferment&josas un enteriskas bakterijas: Acinetobacter Iwofii; Citrobacter spp,; Esche-
rihia coli; Pantoea agglomerans, Pseudomona spp,; Stenotrophomona maltophilia;
Enterobacter spp, Klebsiella spp.

Staphylococcus aureus izdalits 56%, normala adas mikroflora — S. epidermi-
dis — 28%, Micrococcus spp. — 14%, patogénas neferment&josas bakterijas 2—4%
gadfjumu. Gramnegativas neferment&josas bakterijas vienadi biezi sastopamas gan
paasindjuma, gan remisijas grupa. Tatad So baktériju nozime iekaisuma akiitas fazes
patogen&ze nav tik liela ka koagulazes pozitivo baktériju gadijuma.

Jauktas infekcijas grupa tika izdalitas $adas mikroskopiskas sénites:

- Pityrosporum orbiculare;

- Candida albicans;

- Epidermophyton spp.

Pétitajiem slimniekiem izmekl&jamais materials mikroskopisko sénisu identi-
fikacijai tika nemts no bojatas adas perekliem ar spilgtako klisko simptomatiku.
Atopiska dermatita slimniekiem Pityrosporum orbiculare tika konstatéts 16%, Epi-
dermophyton floccosum — 2%, Candida albicans — 4% gadijumu. Jaukta infekcija ir
statistiski ticami palielinata paasinajuma perioda, kam raksturiga izteikta erit€ma un
primaras eflorescences bojajuma pereklos.

ECP vidgja vértiba slimnieku grupa ar nelielu ietekmi uz dzives kvalitati ir
30,84 + 8,002 (SD 25,31), grupa ar vidgji lielu slimibas ietekmi uz dzives
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kvalitati attiecigi 27,87 + 3,325 (SD 21,55), grupa ar lielu slimibas ietekmi uz dzives
kvalitati — 75,65 £ 7,076 (SD 40,65), grupa ar loti lielu slimibas ietekmi uz dzives
kvalitati — 119,6 £ 11,7 (SD 38,71). Kruskal-Wallis tests uzradija augstu statistisko
ticamibas pakapi, jo p < 0,0001. Lai salidzinatu dazadu dzives kvalitates grupu vi-
dgjos ECP lielumus, tika izmantots Dunn's multiple comparison tests, kas atklaja,
ka statistiska ticamiba ir augsta starp grupam ar nelielu un lielu, ar nelielu un loti
lielu, ka arT starp grupam ar vidgji lielu un lielu un grupam ar vidgji lielu un loti lielu
slimibas ietekmi uz dzives kvalitati, jo p < 0,001. Svarigs mérkis dzives kvalitates
celSana ir ECP samazinasana.

Secinajumi

1. Atopiska dermatita slimniekiem konsat€tas S$adas mikroorganismu sugas:
S. epidermidis 28%, S. cohnii 2%, Micrococcus spp. 14%. S. aureus konstatéts 56%,
gramnegativas baktérijas — 2—4%, saprofitiska sénite Pityrosporum orbiculare —
16%, Epidermophyton floccosum — 2% un Candida albicans 4% gadijumu.

2. Jauktas bakterialas un mikroskopisko séniSu infekcijas grupa konstatéta statis-
tiski ticami paaugstinata eozinofilo leikocttu degranulacija. Konstatéta saistiba starp
ECP Iimena palielinasanos un SCORAD un DLQI indeksu palielinasanos.

Diskusija

AD ir hroniska recidivéjosa adas slimiba, kam raksturigas imunologiskas par-
mainas ada un pastiprinata S. aureus kolonizacija bojajuma pereklos. S. aureus AD
slimniekiem kolonizé gan uz bojatas adas perékliem, gan apkartgjas adas, tacu at-
Skiriga ir superantigénu producgjoSo celmu attieciba. 50% S. aureus celmu nespgj
producét superantigénus (4, 8, 9, 15). Grampozitivo bakteriju Stinas siena sastav no
peptidglikaniem (PEG) un lipoteihonskabju (LTA) polim&riem (5, 13). Paasinajuma
perioda galvenas kliniskas pazimes bojajuma pereklos bija adas eritéma, eksudaci-
ja, vezikulacija, papulacija, kreveles, virspusgjas erozijas, ekskoriacijas. Remisijas
perioda galvenas kliniskas izpausmes bija adas sausums, nodulas, papulas, lihenifi-
kacija, ekskoriacijas, lobiSanas, plaisas. Adas nieze un sausums dazadas intensitates
izpausmes tika konstat€ta gan paasinajuma, gan remisijas grupas, un tas neapsau-
bami atstdj negativu ietekmi uz pacienta psihologiska komforta Iimeni. AD gadiju-
ma ada ir vizuali maintta arT remisijas perioda — sausums, lobiSanas, lihenifikacija ir
pazimes, kas negativi ietekmé adas estétisko funkciju, tadgjadi negativi ietekméjot
slimnieka dzives kvalitati (15). Paasinajuma perioda raksturiga niezes intensitates
palielinasanas, klniski pievienojas adas apsartums, mitrosana, kreveles un papulaci-
ja. DLQI daudzatbilzu tests lauj objektivi kontrol&t slimnieka subjektiva diskomforta
Itmeni, kas saistits ar slimibas ietekmi (1, 10, 15). Ka liecina jaunaka literatira, AD
ir slimiba, kas atstaj lielu ietekmi uz slimnieka dzivi — darbu, atpitu, socialam akti-
vitatem (1, 11, 12). Visi slimnieki anamn&z€ atziméja, ka slimiba atstaj negativu ie-
tekmi uz ikdienas aktivitateém, darbu, macibam, atpiitu. P&tfjuma mikrofloras analize
AD pacientiem pierada, ka galvena nozime ir tiesi koagulazes pozitivam bakterijam,



48 MEDICINA

ko apstiprina arT literatiiras dati. Normali adu kolonizgé saprofitiskas bakterijas —
S. epidermidis un Micrococcus, kas, konkurgjot ar patogéniskam un nosaciti pato-
géniskam bakterijam, veic adas aizsargfunkcijas. P&tamaja slimnicku grupa 56%
gadijumu no adas bojajuma perekliem tika izol€ts patogenais koagulazes pozitivais
mikroorganisms S. aureus. P&c literatiiras datiem, galvenais S. aureus rezervuars ir
deguna ejas, tadel joprojam aktuals ir jautajums par intranazalo antibiotiku lietoSanu
AD remisijas perioda (4, 5, 13). Normala adas mikroflora — S. epidermidis — konsta-
teta tikai 28%, Micrococcus spp. — 14% gadijumu. Patog€najam gramnegativajam
un nefermentgjosam bakterijam ir nebitiska loma, jo tas ir izolétas no AD slimnieku
adas tikai 2—4% gadijumu. Literatiira sastopami dati par E. coli un Corynebacte-
rium iesp&amo nozimi AD patogenézg, jo Sie mikroorganismi izol&ti attiecigi 33%
un 27% gadijumu, tacu Sie dati ir pretrunigi (28, 13, 15). P&tamaja pacientu grupa
E.coli tika konstatéts 2% un Corynebacterium 4% gadijumu, pie tam netika nove-
rota So baktériju kvantitativa palielinasanas, pieaugot slimibas smagumam. Jaukta
infekcija paasindjuma perioda konstateta 62%, savukart remisijas perioda — 38%
gadfjumu. 16% AD pacientu no adas tika izdalita mikroskopiska sénite Pityrispo-
rum orbiculare, 4% — Candida albicans, 2% — Epidermophyton floccosum. Uz slim-
nieku adas remisijas perioda domingjosa mikroflora ir Staphylococcus epidermidis
un Micrococcus augstaka titra (1-3 x 10°), neka tas novérots paasindjuma perioda
(1 x 10%), kas liecina par normalas adas mikrofloras alteraciju, reaggjot uz apkartgjas
vides faktoriem. Paasinajuma perioda ir pastiprinata adas uznémiba gan pret patoge-
nisko bakteriju, gan pret mikroskopisko séniSu invaziju, kas atgriezeniski pasliktina
kltisko slimibas gaitu. Pastiprinata eozinofilo leikocitu degranulacija korel€ ar ta-
diem kliniskiem raksturlielumiem ka erit€ma, papulas, ekskoriacijas, lihenifikacija,
miega traucgjumi, tacu visspilgtak eozinofilo leikocttu degranulacijas proteins ECP
korelgja ar kopg&jo SCORAD indeksu. P&tijuma tika veikta ECP korelacijas analize
ar infekcijas veidiem un dzives kvalitates indeksu. Tika atklats, ka ECP ir statisiski
ticami (p < 0,0001) paaugstinats paasinajuma perioda (90,69 + 6,792) salidzinajuma
ar remisijas periodu (30,36 + 3,121). ECP palielinasanas pozitivi korelé ar SCORAD
indeksa pieaugumu, jo Kruskal-Wallis tests uzradija augstu ticamibas pakapi starp
dazadam SCORAD grupam (p < 0,001). ECP pozitivi korel€ arT ar dzives kvalitates
indeksa pieaugumu ar augstu statistisku ticamibu, jo Tukey s multiple comparison
testa p < 0,001. ECP avots ir vienigi eozinofilie leikociti, un Sis degranulacijas pro-
teins ir toksisks pret neironiem, dazam epitelij$§inu linijam un izolétam miokarda
stnam (2, 15). ECP neironalais toksiskums ir nozimigs faktors niezoSo dermatozu
patogenéze. Izzinot AD patogenéze iesaistitos faktorus, paveras prospektivas iespe-
jas izstradat jaunus patogenétiski pamatotus arsté$anas virzienus, laboratoriskas di-
agnostikas algoritmus praktiz&josiem arstiem un nekomplic@tus uzskates materialus
slimniekiem ar mérki paaugstinat slimnieku dzives kvalitati.
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Summary

Browsing through various publications of the last decade that discuss the complex role of
mixed infection in the cases of chronic dermatoses, an idea grew to explore the morphological
structure of the infectious agents, relationship with alergisation level, clinical progress, and
life quality in the cases of atopic dermatitis.

The objective of the research is to study the impact of different microorganisms’ and
eosinophilic cationic protein (ECP) on the clinical severity of atopic dermatitis and on
the patients’ life quality and to identify the impact of the mixed infection on the clinical
progress of the disease and the patients’ life quality. The research involved 98 patients with
confirmed atopic dermatitis according to diagnostic criteria of J. M. Hanifin and G. Rajka,
who met all the inclusion criteria and did not display any exclusion criterion. The statistic
data processing program GraphPad Prism 4 was used to process the research data. The
results were measured as average values with a standard error. The area of the affected skin
was estimated according to the “rule of nines”. The average number of SCORAD (atopic
dermatitis scoring) points in the period of aggravation was calculated as follows: 44.7 +
1.361 (SD 8.819), and for the period of remission as follows; 15.84 + 0.7314 (SD 5.743).
The DLQI (Dermatology Life Quality Index) was calculated, summarising the total of the
points of DLOI multi-reply inquiry forms. In the group of remission, the average number of
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DLQI was 7.661 + 0.3478 (SD 2.603), which illustrates a medium impact on the patients’
life. In the period of aggravation, the average DLQI is 11.43 + 0.3657 (SD 2.370), which
confirms a strong impact. In the aggravation group, mixed infection was reported in 62%
of patients while in the remission group in 38%, which inevitably demonstrates the role of
the skin's protective functions in fight with pathogen microorganisms. 56% had the pathogen
microorganism Staphylococcus aureus, 28% had a normal microflora - S. epidemidis, and
14% had micrococcus spp. The pathogen non-fermenting bacteria were reported in 2—4%
of the cases. Gram-negative non-fermenting bacteria were likewise present for both groups.
Pityrisporum orbiculare was identified in 16%, Epidermophyton floccosum in 2%, Candida
albicans in 4 %. ECP was statistically highly credibly increased in the period of aggravation
in comparison to the period of remission (P < 0.0001). The average ECP was 90.69 + 6.792
(SD = 44.02) for the aggravation group and 30.36 + 3.121 (SD 23.35) for the remission
group.

Keywords: mixed infection, ECP, SCORAD, bacterial superinfection, DLOI.
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Pétijuma merkis ir noskaidrot tuberkulozas un netuberkulozas (bakterialas) etiologijas
spondilitu kliniskas norises atskiribas un diagnostisko izmekl&jumu nozimi to diferencialaja
diagnostika. Retrospektivi tika analizéti 28 tuberkuloza (TBsp) un 86 netuberkuloza (neTBsp)
spondilita pacienti, kuri laika no 2004. gada 1. janvara lidz 2006. gada 31. decembrim tika
operéti Tuberkulozes un plausu slimibu valsts agentira (TPSVA). No riska faktoriem un
blakus slimibam ar lielako diagnostisko nozimi ir aktiva plausu tuberkuloze, kas statistiski
augsti ticami (p = 0,002) biezak konstatéta tuberkuloza spondilita gadijuma. Netuberkuloza
spondilita gadijuma salidzino$i biezak konstatéts lumbalas dalas bojajums, savukart
tuberkuloza spondilita gadijuma statistiski ticami biezak novérota abscedésanas, attiecigi 68%
un 38% (p = 0,005). Piogénas baktérijas operacijas materiala uzsg€jumos konstatétas 29%
tuberkuloza un 35% netuberkuloza spondilita gadijumos (p > 0,05). Tuberkulozu spondilitu
operaciju materiala bakteriologiski apstiprinaja 50%, savukart pargjos gadijumos diferencialaja
diagnostika noteicosa bija operacijas materiala patohistologiska izmekléSana. Lai ari dazos
kliniskas norises raditajos starp grupam konstatéta statistiski ticama atskiriba, p&tfjjums
apstiprina operativas terapijas un operacijas materialu bakteriologiskas (uz M. tuberculosis)
un patohistologiskas izmekl&Sanas iz8kirigo lomu kliniskas diagnozes noskaidrosana.

Atslégvardi: tuberkulozs spondilits, bakterials spondilits, diferenciala diagnostika.

Ievads

Apmeéram 1-3% tuberkulozes slimnieku ir kaulu tuberkuloze (12), visbiezak —
apméram pus€ gadfjumu — novero spondilitu (11).

Latvija gandriz visi gan tuberkuloza, gan netuberkuloza spondilita pacienti tick
operéti un arstéti TPSVA. Tuberkuloza un citas etiologijas bakteriala spondilita gadi-
juma neeksisté kads konkréts patognoms simptoms, kas lautu tos drosi diagnostic&t
(3). Ikdienas kliniskaja praks€, pat sanemot operacijas materiala patohistologiskas
un bakteriologiskas izmekléSanas datus, galiga kliniska diagnoze nereti sagada gra-
tibas. Publikaciju par $o tému ir diezgan maz, ka ari tas nak no valstim ar atSkirigu
sociali ekonomisko stavokli un saslimstibu ar tuberkulozi.
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Pétijuma mérkis — salidzinat klinisko norisi un diagnostisko izmekl&jumu rezul-
tatus tuberkulozas etiologijas un netuberkulozas (bakterialas) etiologijas spondilitu
gadijuma.

Pétfjuma uzdevumi — retrospektivi salidzinat tuberkulozas un netuberkulozas
etiologijas spondilitus péc $adiem kliniskajiem raditajiem: pacientu demografiskie
parametri, slimibas norise un simptomi, riska faktori un blakus slimibas, laborato-
riskie iekaisuma raditaji, spondilitu lokalizacija un komplikacijas, ka arT novertet
bakteriologisko un histopatologisko izmeklé$anas metoZu nozimi spondilitu etiolo-
giskaja diagnostika.

Pacienti un metodes

Retrospektiva arhiva pieejamo slimibas v&sturu datu analize pacientiem, kuri
laika posma no 2004. gada 1. janvara Iidz 2006. gada 31. decembrim spondilita d&]
tika opereti TPSVA. Opereto pacientu loks tika noteikts, izmantojot TPSVA operaci-
ju zales registracijas zurnalu.

Slimibas vésturu dati tika apkopoti pasi izstradatas anketas.

Anketas ietvertas $adu datu kopas: demografiskie dati, slimibas norises anam-
néze, tuberkulozes anamnéze, riska faktori un blakus slimibas, laboratoriskas un ra-
diologiskas izmeklé$anas rezultati, mugurkaulaja skriemelu bojajuma limenis, spon-
dilita komplikacijas, neirologiskie simptomi, operacijas veids, histopatologiskas un
bakteriologiskas izmeklé$anas rezultati.

Tuberkuloza spondilita gadijuma galiga diagnoze tika parbaudita Valsts Tuber-
kulozes registra, savukart bakteriologiskas diagnostikas rezultati tika papildus preci-
z&ti TPSVA Bakteriologiskas laboratorijas datubazg. legitie dati tika anonimiz&ti un
ievaditi Microsoft Office® Excel datubazg.

Pétijuma mérku un uzdevumu sasniegSanai operétie pacienti tika iedaliti 2 gru-
pas — ar tuberkulozu un ar netuberkulozu (bakterialu) spondilttu.

P&tfjuma rezultatu statistiskai apstradei tika izmantota Microsoft Office® Excel
programmas statistiskas apstrades pakete un Epilnfo6 statistiskas analizes program-
ma.

Primari ievaktiem datiem noradita vidgja vertiba + standartnovirze. Statistiska
atSkiriba tika noteikta ar Hi-kvadrata (chi-squares) testu un nesaparotu grupu divvir-
ziena t-testu (unpaired two-tailed t-test).

P&ttjuma veik$anai sanemta TPSVA Etikas komisijas at]auja.

Pétijuma rezultati

TPSVA operaciju zales registracijas zurnala laika no 2004. gada 1. janvara lidz
2006. gada 31. decembrim bija registrétas 120 spondilita operacijas. P&tijuma tika
ieklauti 114 spondilita pacienti, jo 5 slimibas véstures TPSVA arhiva netika atrastas,



Alvils Krams, Guntars Maurins, Baiba Simsone, Andra Cirule.
Tuberkulozu un bakterialu spondilitu kliniska norise un diferenciala diagnostika 53

savukart 1 gadijums neatbilda p&tjjuma kriterijiem — paravertebrals abscess bez mu-
gurkaulaja skriemelu bojajuma.

114 analiz&jamie pacienti tika iedaliti 2 grupas — ar tuberkulozu un netuberkulo-
zu (bakterialu) spondilitu.

Tuberkulozs spondilits tika konstatéts 28 (24,6%), savukart netuberkulozs spon-
dilits — 86 (75,4%) pacientiem.

SievieSu abas grupas bija mazak neka viriesu — 36% TBsp un 33% neTB spon-
dilita gadijuma, abas grupas kopa — 33% (38) gadijumu.

Pacientu vidgjais vecums bija 56 + 15 gadi, sievietes bija statistiski ticami
(p = 0,024) vecakas neka viriesi — attiecigi 60 + 15 un 53 + 15 gadi.

Gan TBsp, gan neTBsp gadijuma sievietes bija vecakas par virieSiem — attie-
cigi 64 = 16 un 58 = 13 gadi TBsp (p > 0,05) un 59 + 14 un 52 + 16 gadi neTBsp
(p = 0,040).

TBsp pacientu vidgjais vecums bija lielaks neka neTBsp pacientu vecums —
attiecigi 60 = 14 un 54 + 16; arT sievietes un viriesi ar TBsp bija vecaki neka ar
neTBsp — attiecigi 64 + 16 un 59 + 14 gadi un 58 + 13 un 52 + 16, tacu $1 atskiriba
visos gadijumos nav statistiski ticama (p > 0,05).

1. tabula
Pacientu demografiskie dati tuberkuloza un netuberkuloza spondilita gadijuma
Demographic data of patients with tuberculous and nontuberculous (bacterial) spondylitis

Kopa Sievietes Viriesi
Sadalijums pa grupam [n] 114 38 (33%) 76 (67%)
Vecums [gadi] (SN) 56 (15) 60 (15) * 53 (15) *
TB spondilits [#] 28 10 (36%) 18 (64%)
Vecums [gadi] (SN) 60 (14) 64 (16) 58 (13)
NeTB spondilits 7] 86 28 (33%) 58 (67%)
Vecums [gadi] (SN) 54 (16) 59 (14) ** 52 (16) **

*p =0,024; **p = 0,046, SN — standarta novirze

Anamnéze un blakus slimibas

TBsp pacientiem slimibas sakums bija akiits 21% (6), bet neTBsp — 34% (29)
gadijumu (p > 0,05).

Slimibas norise abas grupas bija lidziga — paaugstinata kermena temperatiira
konstatéta 64% (18) TBsp un 67% (58) neTBsp pacientu, vid€jais paaugstinatas
temperatiiras ilgums abas grupas bija vienads — 4 + 2,5 ned¢las.

Abas grupas visiem pacientiem novérotas muguras sapes, TBsp gadijuma tas
noverotas ilgak neka neTBsp — attiecigi 16 + 12,3 un 11,9 + 13,1 nedglas, tacu §1
atSkiriba nav statistiski ticama (p = 0,15).

3 TBsp pacientiem (11%) hospitalizacijas bridi konstatéta aktiva plausu tuber-

kuloze, tacu ta nav konstat€ta nevienam neTBsp pacientam (p = 0,002), nevienam
netika konstat€ta arT citu organu tuberkuloze (izpemot mugurkaulaju un plausas).
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Tuberkuloze anamn&zg un rentgenologiski diagnosticétas tuberkulozes seku par-
mainas plausas biezak bija TBsp — attiecigi 14% un 5%, 21% un 15% gadijumu

(» > 0,05).
2. tabula
Tuberkulozes anamnézes dati
Data of TB history
TBsp neTBsp p vertiba
(n=28) (n=286)
Tuberkuloze anamnézg 14% (4) 5% (4) 0,08
Hospitalizacijas bridt aktiva plausu 11% (3) 0% (0) 0,002
tuberkuloze
Rentgenologiski konstat&tas iesp&jamas 21% (6) 15% (13) 0,44
TB seku parmainas plausas
Konstatgta citu organu tuberkuloze 0% (0) 0% (0) 0
(iznemot plausas un mugurkaulaju)
3. tabula
Riska faktori un blakus slimibas
Risk factors and co-morbidities
TBsp neTBsp p vértiba
(n=128) (n=286)
Inficesanas ar HIV 4(1) 0 (0) 0,08
Alkohola lietosana 4(1) 1(1) 0.4
I/v narkotiku lietosana (i/v narkomans) 0(0) 0(0) 0
Invazivas manipulacijas 0,08
(pedgjo ménesu laika) 113 27(23)
Strutaina infekcija (pedgjo menesu laika) 7(2) 7(6) 0,98
Hronisks infekcijas process organisma 14 (4) 17 (15) 0,15
Qtu organu bojajumi septiska procesa 0(0) 8 (7) 0,12
1etvaros
Cukura diabéts 4(1) 14 (12) 0,08
Ilgstosa arstésanas ar glikokortikoidiem 0(0) 1(1) 0,13
Imiinsupresiva terapija 4(1) 1(1) 0.4
Anamn@zé audzgjs 7(2) 9(8) 0,73
Bezpajumtnieks 0(0) 0(9) 0
Bezdarbnieks 21 (6) 17 (15) 0,64

Rezultati [%] no kopskaita katra grupa, gadijumu skaits; i/v — intravenozi

Salidzinot abas grupas riska faktorus un blakus slimibas (3. tabula), netika kon-
stat€ta statistiski ticama atSkiriba. 3 gadijumos noveérota tendence (p = 0,08), ka
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1 TBsp pacients bija HIV inficéts (neTBsp — neviens), savukart invazivas manipula-
cijas ped&jo menesu laika un cukura diabéts biezak bija neTBsp pacientiem, attiecigi
27 un 11, 14 un 4%.

Laboratoriskie raditaji

LeikocTtu skaits abas grupas biitiski neatskiras — 7,9 + 1,9 un 8,6 + 3,1 attiecigi
TBsp un neTBsp grupa.

Hemoglobins [g//] TBsp gadijuma bija statistiski ticami (p = 0,04) zemaks —
11,4 £ 2,0 pret 12,4 + 2.3, savukart eritrocitu grimSanas atrums [mm/h] statistiski
ticami (p = 0,024) lielaks — 74 + 42 pret 52 + 42.

Ar1 C-reaktivais olbaltums TBsp gadijuma bija statistiski ticami (p = 0,034) aug-
staks neka neTBsp — attiecigi 90,7 = 81,6 un 37,5 + 56,5, tacu §1 analize bija veikta
tikai 21% pacientu ar TBsp un 47% — ar neTBsp.

4. tabula
Laboratoriskie raditaji
The results of laboratory investigations

TBsp (n = 28) [neTBsp (n = 86) | p vértiba
Leikocitu skaits (WBC) [x 10° /mm?] 7,9+1,9 8,6+3,1 0,32
Hemoglobins (Hb) [g/dl] 11,4+2,0 124+£23 0,04
C-reaktivais olbaltums* (CRO) [mg//] 90,7 £ 81,6 37,5+56,5 0,034
Eritrocitu grim3anas atrums (EGA) [mm/h] |74 £42 52+42 0,024

* CRO bija noteikts 21% (6/28) TBsp un 47% (40/86) neTBsp slimnieku

Laboratoriskie raditaji tika sikak analizéti ari saistiba ar komplikacijam —
abscedgsanos.

TB spondilita gadijuma netika konstateta statistiski nozimiga atskiriba vid&jos
leikocttu skaita, Hb un EGA raditajos ar abscesu vai bez ta.

Savukart neTB spondilita pacientiem, salidzinot laboratoriskos raditajus ar
abscedcSanos vai bez tas, konstatéta statistiski ticama atSkiriba (p < 0,05) — abs-
cedéSanas gadijuma novérots augstaks leikocitu skaits, CRO un EGA, ka arT ze-
maks Hb limenis asinTs. Leikociti [x 10° /mm?] bija attiecigi 9,5 + 3,7 pret 8,0 + 2,6
(» = 0,03), hemoglobins [g/dl] — 11,2 = 1,6 un 13,1 + 2,4 (p = 0,0001), eritrocttu
grimsanas atrums [mm/h] — 73 £ 37 un 38 + 4 (p = 0,0001), savukart C-reaktivais
olbaltums [mg/l] — 68,4 + 78,6 un 20,8 = 31,9 (p = 0,01). CRO bija noteikts 42%
neTBsp pacientu ar abscedésanos un 49% bez abscedésanas.
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5. tabula

Laboratoriskie raditaji neTB spondilitu gadijuma ar abscedéSanos vai bez tas
The results of laboratory investigations in patients with and without abscess

Laboratoriskie raditaji Ar abscedésanos | Bez abscedesanas | p veértiba
(n=33) (n=53)

Leikocitu skaits (WBC) [x 10° /mm?] 9,5+3,7 8,0+£2,6 0,03

Hemoglobins (Hb) [g/dl] 11,2+1,6 13,1+24 0,0001

C-reaktivais olbaltums* (CRO) [mg//] 68,4+ 78,6 20,8 £31,9 0,01

Eritrocitu grim3anas atrums (EGA) [mm/h] | 73 + 37 38+4 0,0001

* CRO bija noteikts 42% (14/33) gadijumu ar abscedésanos un 49% (26/53) gadijumu bez tas

Radiologisko izmekl&jumu (rentgenografija, datortomografija un magnétiska re-
zonanse) dati slimibas véstur€s bija nepilnigi (dala slimnieku tika parvesti no citam
veselibas apriipes iestadém ar jau veiktiem izmekl&jumiem), tade] iegitie rezultati
nav analizg&ti.

Mugurkaulaja skriemelu bojajuma limenis TB un neTB
spondilitu gadijuma

Gan TB, gan neTB spondilita gadijuma viena skriemela bojajums novérots loti
reti — attiecigi 1 (3,6%) un 3 (3,4%) slimniekiem. 86% (24) TBsp un 94% (81) neT-
Bsp slimnieku noveérots 2 skriemelu bojajums. 3 un vairak skriemelu bojajums vien-
laikus biezak novérots TBsp gadijumos neka neTBsp — attiecigi 10,7% (3) un 3,5%
(3), tacu, tapat ka 1 un 2 skriemelu bojajumu gadijuma, ST atskiriba nebija statistiski
ticama (p > 0,05).

Gan TBsp, gan neTBsp biezak lokalizgjas mugurkaulaja torakalaja un lumbalaja
dala. Tac¢u TBsp pacientiem torakalo un lumbalo skriemelu bojajums novérots viena-
di biezi, bet neTBsp pacientiem biezak konstatéts process lumbalaja dala. Salidzinot
abas grupas, TBsp slimniekiem biezak skarta torakala dala, savukart neTBsp slim-
niekiem — lumbala dala.

P&tijuma rezultatu statistiskais noveértéjums (statistiska ticamiba) $aja sadala ne-
daudz atskiras atkariba no pieejas rezultatu analizei. Ta ka ap 90% spodilita slimnie-
ku tiek skarti vismaz 2 skriemeli, vienam pacientam vienlaikus iesp&jams torakalo
(Th) un lumbalo (L) vai lumbalo un sakralo (S) skriemelu bojajums.

4 limenu gadijuma (6. tabula) statistiski ticami biezak neTBsp pacientiem bija
skarta lumbala dala (15/28 un 64/86, p = 0,038), savukart TBsp pacientiem novérota
tikai tendence (p = 0,057) biezak skart torakalo dalu — attiecigi 14/28 un 26/86.
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Izdalot atseviski ThL un LS bojajumu Iimeni (7. tabula), arT neTBsp pacientiem nove-
rota tikai biezaka L dalas bojajuma tendence: 36% (11/28) un 57% (49/86), p = 0,051.

Noveértgjot torakalas un lumbalas dalas bojajumu biezumu TB un neTB spondi-
Iitu pacientiem péc bojato skriemelu skaita attiecibas pret kop&jo bojato skriemelu
skaitu attiecigaja grupa (8. tabula), atskiriba starp grupam ir statistiski ticama — Th
dala 48% pret 25% (p = 0,001); lumbalaja dala 41% pret 67% (p = 0,0004).

6. tabula
SalidzinoS$ais skriemelu bojajuma limenu sadalijums,
rékinot pret gadijumu skaitu (4 [imeni)
Comparative distribution (affected bodies/all cases)
of affected vertebral bodies by level (4 levels)
TBsp (n = 28) neTBsp (n = 86) p vertiba
C 2 2 0,23
Th 14 26 0,057
L 15 64 0,038
S 2 9 0,6
Mugurkaulaja dajas: C — kakla, Th — kriisu, L — jostas, S — krustu
7. tabula
SalidzinoS$ais skriemelu bojajuma limenu sadalijums,
rékinot pret gadijumu skaitu (6 Iimeni)
Comparative distribution (affected bodies/all cases)
of affected vertebral bodies by level (6 levels)
TBsp (n =28) neTBsp (n = 86) p vertiba
C 7% (2) 2% (2) 0,23
Th 39% (11) 23% (20) 0,1
Th-L 11% (3) 7% (6) 0,52
L 36% (10) 57% (49) 0,051
L-S 7% (2) 10% (9) 0,6
S 0 0 -
Mugurkaulaja dajas: C — kakla, Th — kriisu, L — jostas, S — krustu
8. tabula

SalidzinoS$ais skriemelu bojajuma limenu sadalijums,
rékinot pret bojato skriemelu skaitu
Comparative distribution (affected bodies/all bodies) of affected vertebral bodies

TB spondilits; neTB spondilits; bo- | p vertiba

bojato skriemelu jato skriemelu skaits

skaits (n = 58) (n=175)
Cl-C7 7% (4) 2% (4) 0,09
Thl —Thl2 48% (28) 25% (44) 0,001
L1-L5 41% (24) 67% (118) 0,0004
S1-S5 3% (2) 5% (9) 0,6

Mugurkaulaja dajas: C — kakla, Th — kriisu, L — jostas, S — krustu
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Analizgjot atseviski bojajumu skaitu katram skriemelim (pret gadijumu skaitu
katra grupa), TBsp pacientiem statistiski ticami biezak (p < 0,05) tika bojats Th6
skriemelis — 6,7% un 1,1% gadijumu, savukart neTBsp pacientiem — L4 un L5 skrie-
melis, attiecigi 24,0% un 10,3% un 22,4% un 10,3% gadijumu. Statistiski ticama at-
Skiriba So skriemelu bojajuma biezuma saglabajas ar1, aprékinot atsevisko bojajumu
skaitu pret kop&jo bojato skriemelu skaitu katra grupa (9. tabula).

9. tabula
SalidzinoS$ais bojajumu sadalijums atseviski katram skriemelim
Comparative distribution of spondylitis by each vertebral
TBsp: neTBsp: p vértiba | p veértiba
bojato skriemelu skaits bojato skriemelu skaits n = 175; | SK G
n=>58; gadfjumi n = 86
gadfjumi n =28
n SK G n SK G
Cc7 1 1,7 3,6 0 0 0 0,08 0,08
Th6 |4 6,7 14,3 2 1,1 2,3 0,017 0,014
Th7 |4 6,7 14,3 4 2,3 4,7 0,1 0,08
Th8 |4 6,7 14,3 4 2,3 4,7 0,1 0,08
L4 6 10,3 21,4 |42 24,0 48,8 0,026 0,01
L5 6 10,3 214 |39 22,4 45,3 0,046 0,025

Tabuld ieklauti tikai tie skriemeli, kuru bojajumu atskiribai starp grupam p < 0,1

Mugurkauldja dalas: C— kakla, Th— krisu, L — jostas, n— gadijumu skaits; SK — [%] pret
bojato skriemelu skaitu; G — [%] pret spondilita gadijumu skaitu.

Spondilitu komplikacijas

No neirologiskas simptomatikas abas grupas visiem pacientiem noveérotas mu-
guras sapes.

Nervu sakniSu sapes biezak noverotas neTBsp pacientiem — attiecigi 71%
(61/86) un 57% (16/28) gadijumu (p > 0,05), savukart parézes — TBsp pacientiem —
46% (13/28) un 37% (32/86) gadijumu (p > 0,05). Nevienam pacientam netika kon-
statSta paralize.

Abscedesanas TBsp pacientiem konstatéta 68%, savukart neTBsp — 38% gadi-
jumu (p = 0,005).

TBsp pacientiem statistiski ticami biezak neka neTBsp noverots arl paraver-
tebrals abscess — 68% un 31% gadijumu (p = 0,0006), vienlaikus paravertebrals un
m. psoas abscess — 11% un 1% (p = 0,017), ka arT jebkuri 2 vai 3 abscesi vienlai-
kus — attiecigi 54% un 25% gadijumu (p = 0,02).

TBsp pacientiem epiduralu vai m. psoas abscess novérots tikai kopa ar paraver-
tebralu abscesu, savukart 4 neTBsp pacientiem (5%) novérots arT izoléts epidurals
abscess.
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Pargjos gadijumos statistiski ticama atSkiriba starp grupam netika konstatta
(10. tabula).
10. tabula
Abscedesanas biezums TB un neTB spondilitu gadijuma
Abscess frequency in tuberculous and nontuberculous (bacterial) spondylitis

Abscesa veids TBsp (n=28) neTBsp (n = 86) p vértiba
Epidurals (EP) 0 5(4) 0,25
Paravertebrals (PV) 14 (4) 5(4) 0,08
M. psoas (MP) 0 0

EP + PV 36 (10) 20 (17) 0,08
EP + MP 0 2(2) 0,4
PV + MP 11 (3) 1(1) 0,017
EP+ PV + MP 7(2) 6 (5) 0,8
EP (kopa) 43 (12) 33 (28) 0,32
PV (kopa) 68 (19) 31 (27) 0,0006
MP (kopa) 18 (5) 9 (8) 0,22
2 un vairak 54 (15) 25 (25) 0,02
Vismaz 1 68 (19) 38 (33) 0,005

Rezultati [%] no kopskaita katra grupa, (gadijumu skaits)

Analizgjot atseviski katrai grupai (TBsp un neTBsp) paravertebrala un epidurala
abscesa biezumu Th un L limeni, netika konstatéta bitiska (p > 0,05) atskiriba:

* paravertebrals abscess TBsp Th ItmenT — 64% (9/14) un L Itmeni — 73%
(11/15), savukart neTBsp — attiecigi 35% (9/26) un 30% (19/64) pacientu;

» epidurals abscess TBsp Th Itmeni — 50% (7/14) un L ltmen1 — 40% (6/15),

savukart neTBsp — attiecigi 27% (7/26) un 34% (22/64) pacientu.

M. psoas abscess novérots tikai tad, ja bija bojati L1-L5 skriemeli (divos Th12
bojajuma gadijumos vienlaikus novérots ar1 L skriemelu bojajums).

TB pacientiem lumbalas dalas spondilita m. psoas abscess novérots biezak neka
neTBsp — attiecigi 33% (5/15) un 12,5% (8/64) gadijumu, p = 0,05.

Analizgjot abscesu saistibu ar riska faktoriem, konstatéts, ka neTB spondilita
pacientiem, ja bija kads no abscesiem, invazivas manipulacijas pédéjo ménesu lai-
ka bija veiktas 39% (13/33), savukart, ja abscesu nebija — 19% (10/53) gadijumu
(p = 0,037). Citu riska faktoru gadijuma butiska atskiriba abas grupas netika kon-
stateta.

Bakteriologiska diagnostika

Operacijas materiala izmekléSana uz tuberkulozes mikobaktérijam

Operacijas materials visos gadijumos tika izmekl&ts uz tuberkulozes mikobakte-
rijam bakterioskopiski, ka arT veikts uzsgjums gan uz cietajam (L&vensteina—Jense-
na), gan Skidrajam indikatorbarotném.

Izmeklgjot operacijas materialu bakterioskopiski (auramina-rodamina fluo-
rescences metode), 4 gadijumos (14,3%) tika atrastas tuberkulozes mikobakterijas
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(2 gadijumos uzs€jums gan uz cietajam, gan skidrajam indikatorbarotném bija ne-
gativs).

Uzs&jums uz cietajam barotn€m bija pozitivs 7 (25%) gadijumos, savukart uz
Skidrajam indikatorbarotnem — 12 (43%). Visos gadijumos, kad uzs€jums bija pozi-
tivs uz cietas barotnes, tas bija pozitivs arT uz $kidras indikatorbarotnes.

Operacijas materiala izmekléSana uz piogénajam bakteérijam

11. tabula
Operacijas materiala uzséjuma rezultati uz piogénajam bakterijam
Culture results of surgical material for pyogenic bacteria

TBsp (n =28) neTBsp (n = 86)
Uzs&jums pozitivs 8 29% 30 35%
S. aureus 5 18% 15 17%
S. epidermidis 1 4% 3 3%
Ps. aeruginosa 0 0% 2 2%
citi izraisttaji 2 7% 10 12%

Operacijas materials visos TB un neTB spondilita gadijumos tika uzséts uz pio-
génam bakterijam. Salidzinot uzs€jumu rezultatus, statistiski ticama atskiriba ne-
tika konstateta (p > 0,05). Piogénas bakterijas kulttira izauga 29% TBsp un 35%
neTBsp gadijumu. Abas pacientu grupas visbiezak izauga S. aureus: gan TBsp
grupa — 62,5%, gan neTBsp grupa — 50% gadijumu. Meticilinrezistens S. aureus
(MRSA) netika konstatéts.

NeTBsp gadijuma operacijas materiala piogénas baktérijas, tostarp S. Aureus,
konstatctas statistiski ticami biezak, ja bija kada no strutainam komplikacijam —
abscess, piogénas bakterijas attiecigi 64% un 17% (p = 0,00001), savukart S. aureus —
33% un 8% (p = 0,02) gadijumu. Ari TBsp gadijuma, ja bija abscess, uzs€jums bie-
zak neka gadijumos bez abscedgsanas bija pozitivs — 32% un 22% gadijumu, biezak
uzs€juma izauga ar1 S. aureus — attiecigi 21% un 11% gadijumu, tacu atskiriba nav
statistiski ticama (p > 0,05).

12. tabula
Operacijas materiala uzséjuma uz piogénam baktérijam Korelacija ar abscedésanos
Correlation of abscess with culture results of surgical material for pyogenic bacteria

TB spondilits (n = 28) neTB spondilits (n = 86)

Ar abscesu n =19 | Bez abscesa n =9 | Ar abscesu n = 33 | Bez abscesa n = 53
Uzs&jums + 32% (6) 22% (2) 64% (21)* 17% (9)*
S. aureus + 21% (4) 11% (1) 33% (11)** 8% (4)**

*p=0,00001; **p=0002

TB un neTB spodilitu pacientiem veikta operacijas materiala histopatologiska
izmeklesana 100% atbilda galigajai kliniskajai diagnozei.
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Diskusija

Petfjums apstiprina dazadas etiologijas spondilitu diferencialas diagnostikas
problematiku.

Publikacijas konstattais spondilita pacientu vid€jais vecums (apm. 50-60 gadi)
sakrTt ar petfjuma datiem (1, 4).

Petijuma biezak konstatéts neTBsp neka TBsp, kas sakrit ar Japanas zinatnieku
publikaciju (1), kura no 27 gadijumiem 21 bija neTB spondilits, ka arT Spanijas zi-
natnieku publikaciju (4) — attiecigi 72 piogéna spondilita un 42 TBsp gadijumi.

Petijuma netika konstatéta statistiski ticama atskiriba riska faktoru un blakus sli-
mibu zina, kas, iespgjams, saistams ar $adam retrospektivam p&tijjumam raksturigiem
nepilnigiem anamnézes datiem slimibas vésturés. TBsp vairak raksturiga ilgstosaka
norise, izteiktaks neirologiskais bojajums, salidzinosi retak novéro paaugstinatu ker-
mena temperatiiru (8). Savukart bakteriala spondilita gadijuma biezak novéro cukura
diab&tu, invazivas manipulacijas anamnéze (1, 4).

Mugurkauladja bojajums TBsp pacientiem vienadi biezi konstatéts Th un L dala,
savukart neTBsp pacientiem — L dala. Tiek uzskatits, ka TB spondilits biezak skar
Th dalu (10, 11), tacu p&dgjas publikacijas, lidzigi ka §1 p&tijuma dati, norada uz Th
un L dalas bojajuma bieZzuma izlidzinasanos (6).

Parsvara 2 un vairak skriemelu bojajums gan TB, gan neTB spondilita slimnie-
kiem, ka arT p&tTjuma statistiski ticami biezak konstatéta abscedesanas TBsp slimnie-
kiem sakrit ar literatiiras datiem (5).

Lai arT dazi autori iesaka konservativu TB spondilita arstésanu, citu p&tnieku
ricibas algoritms spondilitu pacientiem ir 11dzigs k& TPSVA — operativa terapija —
lumbotomija vai torakotomija, audu dertrita (dalgja skriemelu rezekcija) un strutu
(abscesa) evakuacija ar audu, nervu un muguras smadzenu dekompresiju un mu-
gurkaulaja stabilizacija ar skriemelu priek3gju spondilodézi (9, 10). Sadas taktikas
prieksrocibas ir ne tikai atraka sapju kup€Sana un neirologiska bojajuma sanacija,
bet, iesp&jams, arT labaki rezultati ilgtermina, novérSot mugurkaulaja deformaciju.
Tomer jadoma, ka butiskakais arguments ir atraka un precizaka diferenciala diag-
nostika un mérktieciga arstésana — péc Milinkovica datiem (9), biezak neka 40%
gadijumu pirms operacijas kliniski—radiologiska diagnoze bija Saubiga.

Petijuma biezi konstateta neirologiska simptomatika — muguras sapes visiem pa-
cientiem, nervu sakniSu sapes gan TBsp, gan neTBsp pacientiem, attiecigi 57% un
71% gadijumu, parézes 46% un 37% gadijumu, ka arT augstais abscedeSanas Tpatsvars,
pasi tuberkulozu spondilitu gadijuma, pamato operativas taktikas izmantoSanu.

Interesanta un nozimiga ir petijuma konstatéta neliela atSkiriba starp operaciju
materiala uzs€jumos izauguso piog€no bakteriju kultiru biezumu TBsp un neTBsp
pacientiem — attiecigi 29% un 35% gadijumu. Sie dati sakrit ar citu autoru datiem un
norada uz zemo diferencialdiagnostisko vertibu. Ta, pieméram, Bausano (2) publice-
jis loti intrig€josu rakstu par 5 stafilokoku sepses gadijumiem tuberkuloza spondilita
slimniekiem, kas aizkav@jis savlaicigas prettuberkulozes terapijas uzsakSanu, savu-
kart Luks (8) par passaprotamu uzskata sekundaras piogénas infekcijas uzslanosanos
uz tuberkuloza spondilita.
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P&tijuma tuberkulozi bakteriologiski operacijas materiala izdevas apstiprinat
50% gadijumu, kas sakrit ar literatiiras datiem (8). Biezaku pozitivo uzs&jumu skai-
tu uz Skidrajam indikatorbarotném neka uz Lévensteina—Jensena cietajam barotném
varetu izskaidrot ar operacijas materiala cietaku konsistenci, kas, salidzinot, pieme-
ram, ar krépu (Skidras!) uzs€jumiem, sliktak un neviendabigak saskaras ar barotnes
virsmu. Operacijas materiala sasmalcinasana varétu uzlabot TBsp bakteriologisko
diagnostiku.

Secinajumi

Lai gan konstateta statistiski ticama atskiriba tuberkuloza un netuberkuloza
spondiltta kliniskas norises raditajos, ka, pieméram, aktivs tuberkulozs process plau-
$as un biezaka abscedéSanas tuberkuloza spondilita gadijuma, p&tijums apstiprina,
ka operativai terapijai un operacijas materiala patohistologiskai izmekl&$anai, ka
ar bakteriologiskai izmekl€Sanai uz tuberkulozes mikobaktérijam ir izskiriga loma
klmiskas diagnozes noskaidrosana. Operacijas materiala uzs€jumiem uz piogénajam
bakterijam tuberkuloza un netuberkuloza spondilita diferencialaja diagnostika ir ne-
biitiska nozime.
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Summary

The objective of this study was to clarify the difference in clinical presentation between
spondylitis of tuberculous and bacterial aetiology as well as usefulness of certain diagnostic
tests in their differential diagnosis. Altogether 28 cases of tuberculos and 86 cases of
nontuberculos (bacterial) spondylitis were retrospectively analyzed that were surgically
treated at the State Agency of Tuberculosis and Lung Disease from the 1* of January 2004 to
the 31°" of December 2006. Concomitant active pulmonary tuberculosis is the most informative
of the risk factors, statistically highly significant and more often recognised in the case of
tuberculous spondylitis. Nontuberculous spondylitis more often affects the lumbal part of
spine, but statistically significant abscess formation was more often observed in tuberculous
spondylitis, in 68% and 38% of the cases, respectively (p = 0.005). The culture of pyogenic
bacteria was more often positive in the cases of bacterial, not tuberculous spondylitis, but
the difference — 35% and 29% — was not statistically significant (p > 0.05). Bacteriological
confirmation of tuberculosis in tissue samples obtained during surgery was achieved in 50%
of cases, in other cases the diagnosis was confirmed by patohistological examination of these
samples. Although we found a statistically significant difference between the groups in the
frequency of some parameters, our study confirms the crucial role of bacteriological (for
M. tuberculosis) and patohistological examination of surgically obtained tissue samples.
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Viens no iesp&jamiem dezoksiribonukleinskabes (DNS) transkripciju reguljosiem faktoriem
ir pie DNS ciesi saistitie proteini (tightly-bound proteins, TBP), kuru daudzums ir apgriezti
proporcionals géna transkripcijas aktivitatei. Darba apkopoti dazadu autoru dati par TBP
Tpasibam, ka arT petfjumi par TBP dazados organismos, audos un §iinas.

Atslégvardi: pie DNS ciesi saistitie proteini, TBP.

Lidztekus DNS mijiedarbibai ar kodola matriksu $iina eksisté vél ciesakas vai
pat kovalentas mijiedarbibas starp DNS un t. s. cies$i saistitajiem proteiniem. So mij-
iedarbibu fiziologiska nozime ir saméra maz pétita un pagaidam nav skaidra.

Pie DNS ciesi saistitos proteinus (¢ightly-bound proteins, TBP) dazreiz pieskaita
arT pie kodola matriksa proteiniem. TBP proteinu izpé&t€ lieli nopelni ir vacu zinat-
niekam D. Verneram, krievu zinatniekiem S. Razinam, J. Vaseckim, V. Cernohvos-
tovam, bulgaru zinatniekam R. Canevam un lietuviesu zinatniekam B. Jodkam. Ar
DNS ciesi saistito proteinu grupu var definét ka atlieku proteinus, kas paliek saistiti
ar DNS péc tas deproteinizacijas (sk. 1. un 2. attélu).

Protetnu un DNS-proteinu mijiedarbibas raksturojums. Ar DNS cie§i saistitie
proteini ir atrasti dazadas dzivo organismu sugas (13). Attiriti DNS-proteinu kom-
pleksi izskatas ka globulas ar diametru 25-30 nm. Protetnu komponentu, pieméram,
vistu eritroblastos, veido polipeptidi ar molekularsvaru 70, 49, 45, 30, 24, 19, 17
kDa. Kompleksa blivums ir diezgan augsts salidzinajuma ar citu aktivu kodola pola-
rizaciju (DNP) — 1,7 g/em?, to nosaka RNS molekulu iesaistiSanas kompleksa (1).

Ciesie DNS proteinu kompleksi var saturét gan kovalentas, gan nekovalentas sai-
tes (3, 5). Ir iesp&jami divi TBP lokalizacijas veidi:

1) proteini ir piesaistiti pie saniski izvietotas DNS briva 3’ vai 5’-gala;

2) lateralas proteinu dalinas interkal§jas starp antiparaléliem DNS pavedieniem.
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Proteinus, kas ietilpst nukleinskabju — proteinu kompleksos, var iedalit divas
klas@s saskana ar to funkcijam.

1. klase. Sie proteini veido kovalentus kompleksus ar nukleinskabém
caur nukleofilo aizvietoSanas reakciju starp hidroksiaminoskabes atlikumu un
starpnukleotido fosfatgrupu. Reakcijas sakumposmos proteinu un nukleinskabju
mijiedarbibas rezultata veidojas primarais nekovalentais, atgriezeniskais komplekss.
Primara DNS kompleksa kooperativa daba ir paradita uz Topoizomerazes I (Topo I),
$X174 protetna A un citu §ts klases proteinu, piemériem, Topoizomerazi I biezi
izmanto modelu izstradei, kaut gan to nevar pieskaitit pie TBP proteinu grupas. Topo
I un DNS ciesais (nekovalentais) komplekss var disociét augstas koncentracijas
Mg?* sals $kiduma. Starpprodukta veido$anas (3’-fosfatgrupu aizvietoSana) ir
iespgjama, pavajinoties starpnukleotidu saitei. Tadgjadi Sis starpprodukts izraisa
starpnukleotidu saites sabrukSanu. Tas ietekm& fosfodiestersaites geometriju, ko
veido hidroksiaminoskabes atlikumi (pieradits ar cilvéka DNS-Topo I kompleksu
rentgenkristalografiju). Pieméram, eikariotiem kovalentajos kompleksos Topo 1
ir piesaistita pie 3’-fosfatgrupas, bet bakterialas $tinas Topo I ir piesaistita pie
5’-fosfatgrupas. Pirmaja klasé ietilpst fermenti, kam piemit divas aktivitates:
starpnukleotidu saiSu saskelSana un to atjaunoSana (transferazu klase). Kovalentie
kompleksi nodro$ina polinukleotidu parnesi uz akceptora molekulam. Internukleotidu
saites sadaliSsana un kovalento kompleksu izveide starp nukleinskabi un proteinu
notiek ar H O molekulu izmantoSanu. Sis klases proteini ir atrodami @inas kodola
un ari citoplazma.

2. klase. STs klases proteini katalizé kovalento kompleksu izveidi un to sadali-
Sanu. Pieméram, $29 bakteriofagu un adenovirusu DNS polimeraze katalizg prote-
nu kovalento piesaistiSanu pie 5’-terminala nukleotida atbilstosaja nukleinskabg, bet
nesaistosie fermenti katalizeé iek$polimeru fosfodiestersaites hidrolizi starp DNS un
Topo 1. Sie proteini generé stabilus kovalentus kompleksus ar nukleinskabém, patei-
coties mijiedarbibai ar izveidota polipeptida 5’-terminalo mononukleozidtrifosfatu.
Kompleksos DNS vienmér saistds pie proteina ar savu 5’-galu. Sie proteini, saukti
par gala proteiniem, piedalas arT iniciacijas reakcijas nukleinskabes replikacijas lai-
ka. Kovalento kompleksu veidosana piedalas Sinu membranas (2).

TBP spektra ipatnibas daZados organismos, organos un audos. TBP polipeptidu
spektrs ir atkarigs no organa un attistibas stadijas. Jaunos miezu digstos ir tikai viens
ciesi saistits proteins ar molekulmasu 30 kDa, miezu digstiem novecojot, strauji
palielinas TBP skaits — papildus tiek piesaistiti proteini ar molekulmasu 16, 21,
36, 42, 55, 60, 69 un 76 kDa. Lidzigs process notiek arT sakn@s. Jaunas saknés bez
30 kDa liela proteina konstate ari mazakus — 16 kDa proteinus. Novecojusas sakné€s
papildus var atrast 36 kDa proteinu un dazus nelielus lielmolekularus polipeptidus.
Izmainas TBP spektra koleoptilé izradas pretgjas. TBP struktiira jauna koleoptil€ ir
diezgan sarezgita. Seit ir atrodams lielmolekulars polipeptids ar molekulmasu ap
200 kDa, vairakas polipeptidu virknes ar 67 un 38 kDa, ka arT 30 kDa liela polipeptidu
virkne, kas ir sastopama visos organos, un 16 kDa virkne, kas konstatéta sakn@s. Art
otradi — tikai divi proteini atklati veca koleoptilé: 36 kDa proteins, kas atrodams arT
citos novecojoSos organos, un 16 kDa liels proteins, kas arT ir visos organos, bet
domajams, ka seviski daudz ta ir tiesi koleoptile (12).
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Ir veikti petijumi, lai noteiktu TBP dazados zurku organos. Apstradajot iegtitos
datus, noverots, ka visizteiktaka polipeptidu virkne vairogdziedzert ir 134; 130; 127,
108; 89; 86; 83; 80; 76; 74; 70; 68; 63; 60; 34; 29; 27; 22 kDa, sirdi — 134; 120,
111; 108; 104; 102; 100; 96; 76; 68; 65; 63; 60; 59; 55; 43; 40; 37; 34; 29; 27; 24,
22;19; 16 kDa, galvas smadzenés — 108; 83; 76; 60; 57; 38; 34; 30; 30; 29; 27; 24;
22 kDa, skeleta muskulos — 120; 108; 63; 60; 45; 43; 40; 37; 34; 27, 24; 22; 20;
18 kDa, timusa — 134; 108; 60; 57; 43; 40; 34; 30; 29; 26; 24 kDa, plausas — 116;
108; 63; 57; 43; 38; 37; 34; 29; 26;24;22 kDa, aknas — 116; 111; 108; 63; 60; 57; 53;
50; 45; 43; 38; 34; 30; 29; 26; 24; 20; 19; 17 kDa, liesa — 134; 108; 63; 60; 50; 45;
38; 34; 30; 20 kDa, kaulu smadzenés — 134; 120; 108; 96; 63; 57; 55; 45; 43; 38; 34;
30; 27; 24; 20; 16 kDa, sékliniekos — 108; 65; 57; 55; 50; 45; 43; 38; 34; 30; 27; 24;
22; 20 kDa un nierés — 108; 65; 48; 45; 38; 34; 30; 26; 24; 22; 20; 18 kDa.

Sirdi ir visizteiktaka polipeptidu virkne, kas sastav apméram no 25 polipepti-
diem, aknas no 19, vairogdziedzeri no 18, kaulu smadzenés no 16, skeleta muskulos,
s€kliniekos no 14, plausas, nier€, galvas smadzenés no 12, timusa no 11, liesa no 10
polipeptidiem.

Vislielakas atSkiribas vérojamas vairogdziedzeri, kur ir visizteiktaka polipeptidu
virkne 130; 127; 89; 86; 80; 74; 70 kDa, sirdi 104; 102; 100; 59 kDa, aknas 53;
17 kDa un nierés 48 kDa, kas nav novérota citos organos un audu paraugos.

TBP saistibas vietas raksturojums genomda. TBP komponentu lokalizacija ir
specifiska, tie atrodas vairakas atkartotas sekvenc€s un DNS mijiedarbibas vietas
ar kodola matriksu (10, 6, 7, 14). TBP sadale struktiiras génos ir atkariga no $tinu
diferencésanas tipa, piem&ram, Sos proteinus atrod globina génos eritroidalas stnas,
toties cita veida Slinas Sie proteini neveido kompleksus ar globina génu sekvencém
(8). Vistu alfa globina géna doména TBP atrodas galvenokart matriksa saistiSanas
rajona (MAR — matrix attachment regions) un enhanseru lokalizacijas vietas (11).
Cilvekam ir identificéta satelita III nukleotidu sekvence ar tipisko satelita IIl ATTCC
pentaméru (7).

Cieso DNS kompleksu sadale ir izp&tita miezu 1H hromosoma, izmantojot mik-
rosatelitu analizi. Lai atrastu ar attistibu saistitas izmainas TBP sadalé, DNS ekstra-
g&ta no sausiem miezu graudiem, ka arT no koleoptiles, sakném, jaunam un vecam
lapam. Sausajos digstos TBP neveido specifiskus kompleksus ar noteiktam DNS
sekvencem. Attistibas gaita sakas specifiska mijiedarbiba starp TBP un noteiktiem
hromosomas lokusiem. Koleoptiles hromosomu gara pleca markieri netiek iesaistiti
TBP kompleksos, bet centromé&ras markieri noveroti tikai ciesajos TBP. Lidziga, bet
ne identiska sadale novérota sakn€s un jaunajas lapas. Lapu novecosanas gaita spe-
cifiska TBP un DNS mijiedarbiba izztd (12).

Autoru nesenaja pétfjuma (12) no jauniem miezu digstiem, koleoptiles un
miezu digstu saknes bija izol&ti pie DNS ciesi saistito proteinu kompleksi, iz-
mantojot divas alternativas metodes — attiriSanu ar hromatografiju uz nitrocelu-
lozes un pilnigu DNS saskelSanu ar DNazi I. DNS fragmenti, kuri saistas ar cie-
§i saistitiem protelniem, bija klon&ti, un apméram 600 fragmenti bija sekvencéti.
Rezultata pie DNS ciesi saistitie kompleksi bija salidzinati ar DNS, kuras nav
protetnu un kuras iziet caur nitrocelulozes filtru ar augstu jonu speku (filtréta
dezoksiribonukleinskabe (F-DNS) salidzinajuma ar protelniem bagatinato
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dezoksiribonukleinskabi (R-DNS) saglabajas uz filtra nitrocelulozes filtracijas pro-
cesa). Velak notika klongSana un fragmentu sekvencéSana, lai izmantotu sekvences
komplekso analizi. Abas frakcinéSanas procediiras deva augstu CT-motivu sekvences
proporciju, kas izpaudas lielakoties ka 16-bp CC(TCTCCC),TC fragmenti. 16-bp
fragments bija noteikts DNS paraugos, tas bija saistits ar cie$i saistitiem proteiniem,
kuri attiriti no audiem ar abam izmantotajam metodém, tomer tas nesaturéja F-DNS.
CT-motivs bija daudz vairak izplatits R-DNS frakcijas no koleoptiles un jaunajiem
miezu digstiem. Salidzinajuma ar citam R-DNS paraugu frakcijam tas frakcijas, kas
iegiitas no sakném, bija bagatinatas ar GC-sekvencem, iesp&jams, 49-GC fragmenta
(apméram 50% R-DNS sakn@s salidzinajuma ar 5% koleoptiles R-DNS un 1% visos
paraugos, kas iegiiti ar DNazi I).

Motivu analize atklaj to esamibu miezu ESTs (expressed sequence tag), tapat ka
to sastopamibu citos genomos un Iidzibu ar nemainigiem elementiem. 6-bp daudz-
reizgjs elements -TCTCCC- no CT-motiva ir lidzigs 5-bp -TCTCC- elementam, kas
ieprieks aprakstits cala DNS (13).

TBP fermentativas aktivitates. Daziem TBP piemit fosfatazes un kinazes akti-
vitate (4). Proteinu fosforilaciju un defosforilaciju kontrolg divi fermentu tipi. Sis
posttranslacijas modifikacijas izmanto vairakas eikariotu $tinas daudzu funkciju kon-
trolei. Fosfatazes ne tikai fosforilé proteinkinazes substratu, bet ari defosforilé da-
zas proteinkinazes un tadejadi kontrol€ to funkcijas. TBP fosfatazes aktivitati inhibeé
vanadija un cinka joni, NaF un 50 mM NaCl dalgji nomac fermenta aktivitati. TBP
fosfatazes aktivitate piemtt vairakiem TBP peptidiem (p36, p90, p120). Fosfatazes
lokalizacija kodola var biit nozimiga Stnu cikla regulacijai.

Ir atrasti TBP, kuriem piemit serina proteazes inhibitoru aktivitate (serpini).
Serpina proteazes inhibitors, kas izdalits no pelu Spi-3 géna, ir homologisks cilve-
ka proteTnam, t. s. citoplazmatiskai antiproteazei (CAP) vai placentaram trombina
inhibitoram. Inhibitori, kas izdaliti no pelu Spi-1 un Spi-2 g€niem, ir homologiski
cilveka alfa-1 antitripsinam un alfa-1 antihimotripstnam. Pirmie priekSstati par cil-
veka homologu intracelularo lokalizaciju pamatojas uz citokimiskiem datiem. TBP
(serpinu) komplekss ar DNS ir izdalits no nesekretgjosam stinam ar izsaliSanas pa-
némienu. Ar So panémienu ir identificétas tris 12 nm garas polipeptidu dalinas. Ar
elektroforézi SDS-poliakrilamida ggla ir identificéti to komponenti (trs galvenie po-
lipeptidi ar molmasam 62 kDa, 52 kDa, 40 kDa). So kompleksu minorais kompo-
nents satur DNS-atkarigo fosfatazi. Kodolu polipeptids ar garumu 52 kDa masu ir
identificets pirmais (ar mikrosekvencu analizi), tas ir proteins, kas saistits ar Spi-1
geénu (62 kDa-Spi-2; 40 kDa-Spi-3). Serina proteazes inhibitori regulé dazus struktu-
ralos un funkcionalos proteinus, kas ir iesaistiti Stinas proliferacijas, diferencésanas
un apoptozes regulacija, aktivacija vai degradacija. Ir dati par tadu proteinu funkcio-
nalo lomu apoptozg, kas atvasinati no Spi-1, Spi-2 géniem. Spi-1 un Spi-2 géni atro-
das 12. hromosomas noteikta lokusa, ko sauc par TNF aizsarglokusu un kas nosaka
rezistenci pret audz&ju nekrozes faktoriem (9).

Apkopojot literatiiras datus un pétfjumu rezultatus, var secinat, ka ciesi saistitie
proteini ir perspektivi kandidati génu ekspresijas regulacija un Siem proteniem ir
noteikta loma kodola struktiiras uzturésana. Latvija un citur pasaul€ jaturpina veikt
pétijumus par TBP.
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Sis pétijums ir veikts valsts pétijuma , Latvijas iedzivotdju dzivildzi un dzives
kvalitati apdraudoso galveno patologiju zindtniska izpéte ar multidisciplinara pétnie-
ciskd konsorcija palidzibu” programmas ietvaros ka projekta ,, Diagnostikas metozu
izstrade laundabigu audzeju riska faktoru noteiksanai, agrinai audzéju un pirmsvéza
stavoklu diagnostikai, audzéju terapijas optimizésanai” uzdevums ar mérki izstradat
laundabigo audzéeju markierus, izmantojot ar DNS cieSi saistitu proteinu grupu.
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Summary

This article attempts to summarize data about the DNA tightly-bound proteins (TBP) as
well as research on TBP in different organisms and components. The proteins that remain
attached to DNA after conventional deproteinisation procedures (the so-called tightly-bound
proteins or TBP) probably take part in regulation of gene activity, as they preferably bind to
untranscribed sequences.

Keywords: DNA tightly-bound proteins, TBP.
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Meérktiecigas pacientu parbaudes programmas nozime
koronaras sirds slimibas arsteSana
Importance of the Follow-up Programme for Patients
with Coronary Artery Disease
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Latvijas kardiologijas centrs, Paula Stradina Kliniska universitates slimnica
Pilsonu 13, Riga, LV-1006, Latvija
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Koronaras sirds slimibas (KSS) arstéSanas pamata ir koronaro asinsvadu lGmena
atjaunos$ana, ko veic ar invazivu metodi — perkutano koronaro intervenci (PCI), kombingjot
to ar medikamentozu terapiju. Lai optimiz&tu $adu pacientu apriipi un arst€sanu, izveidota
merktiecigas parbaudes programma, kuras galvena izmekléSanas metode ir slodzes tests.
Latvija lidz Sim nav veikts $ads pétijums, kas sniegtu plasas iesp€jas analizEt pacientu
funkcionalo stavokli, iespgjamo risku un prognozi p&c invazivas KSS arstesanas.
Pamatojums. Slodzes tests joprojam ir KSS diagnostikas pamatmetode. Tapat o metodi
lieto, lai noteiktu iespgjamu restenozi koronarajas art€rijas — procesu, kas ir patofiziologiski
atskirTigs no primara aterosklerozes mehanisma (atpakalsarausanas, v€lina remodelacija,
tromboze, neointimas proliferacija).

Metodes. Meérktiecigi parbauditi pacienti ar KSS, kas arstéti ar PCIL. Pacientiem izdarits
slodzes tests — veloergometrija — vai miokarda perfiizijas scintigrafija. Parbaude veikta vienu,
tris un seSus ménesus péc koronaras intervences.

SeSu ménesu apsekoSana izdarita 7300 pacientiem. 17% pacientu konstat€tas koronaras
stdzibas, 13% — nozimigas ST segmenta izmainas EKG (elektrokardiogrammas) slodzes
testa laika, 6,4% So pacientu angiografiski noteikta restenoze koronarajos asinsvados. Atrasta
pacientu grupa ar pozitivu slodzes testu, bet bez stidzibam — 22% pacientu, 9% no tiem
konstatéta restenoze.

Merktieciga parbaudes programma, veicot slodzes testu, lauj noveérteét pacientu klmisko
stavokli, laikus noteikt iesp&jamo restenozes risku, precizi dozet nepiecieSamos medikamentus
atkariba no pacienta funkcionala stavokla un korigét riska faktorus, kas var&tu nelabvéligi
ietekm@t slimibas gaitu.

Atslégvardi: koronara sirds slimiba, perkutana koronara intervence, restenoze, slodzes tests.

Ievads

Koronara sirds slimiba (KSS) joprojam ir biezakais Latvijas iedzivotaju naves
iemesls. Pacienti ar diagnosticétu KSS pieder pie augsta riska grupas, ar pasi lie-
lu peksnas naves vai kardiovaskularu komplikaciju iesp&jamibu. Lai gan jaunakas
arst€Sanas metodes strauji progrese, joprojam ir neatrisinati jautajumi efektivakas
diagnostikas un arstéSanas joma.
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KSS arsteésanas pamata ir invaziva un medikamentoza arst€Sana. Invaziva arste-
Sanas metode ir perkutana koronara intervence (PCI), kas jaapvieno ar medikamento-
zu terapiju. Kops pirmo angioplastiju izdariSanas apzinata jauna probléma — resteno-
ze, tas ir process, kas patofiziologiski atSkiras no primaras aterosklerozes mehanisma
(atpakalsarausanas, v€lina remodelacija, tromboze, neointimas proliferacija), tapec
rodas jauni uzdevumi §1s problémas noteik$ana un risinasana.

Metodes

Standartmetode KSS diagnostika ir fiziskas slodzes tests ar EKG.

Fiziskas slodzes tests joprojam ir vispieejamakais un relativi letakais izmekle-
Sanas veids gan sakotng&ja koronaras sirds slimibas diagnostika, gan ari izvertgjot tas
smaguma pakapi. Tapat slodzes tests izmantojams pacientu turpmakai parbaudei, uz-
sakot KSS arstedanu. Sads metodes izmantojums diemzel nav pietickami populars,
kaut arT sniedz loti nozimigu informaciju par pacientu.

Latvijas Kardiologijas centra (LKC) ka slodzes tests tradicionali tiek lictota ve-
loergometrija, kuras zinatnisko pamatojumu un praktisko izmantojumu izstradajis
ilggadgjais LKC vaditajs prof. Uldis Kalnips. Vipa disertacija veltita KSS diagnosti-
kai un lielo epikardialo koronaro artériju saSaurinagjumu noteikSanai.

Ilgus gadus T metode tiek izmantota ne tikai LKC, bet arT citviet Latvija.

Jau kops laika, kad tika uzsakta invaziva KSS arstéSana ar angioplastijas metodi,
LKC izveidota pacientu parbaudes programma, kuras mérki ir:

1) a— novertét pacienta funkcionalo stavokli péc invazivas arst€Sanas metozu
izmantoSanas;

b— izvértet turpmako kardiovaskularo notikumu risku konkrétam
pacientam;

¢ — spriest par arst€Sanas efektivitati;

2) izveidot prognostisku modeli, kas palidz laikus izvertet pacientus ar nelabve-
ligu ilgtermina iznakumu vai neapmierinoSiem arstéSanas rezultatiem;

3) izveidot pacientu datubazi, lai var€tu precizak analizét atsevisku pacientu
grupas ar dazadu riska pakapi un prognozi.

Pacientiem, kas arsteti ar angioplastijas metodi, stavoklis tiek izvertets:

e | ménesi pec invazivas arsteéSanas — taliteja riska noteikSanai un medikamen-
tu korekcijai;

e 3-6 meéneSus peéc PCI (attala perioda) — restenozes iesp&jamibas noteikSanai

un medikamentu korekcijai;

e 12-24 ménesus pcc PCI (vélina perioda) — restenozes iesp&jamibas noteiksa-

nai un medikamentu korekcijai.

Atseviski tiek apskatiti Tpasi augsta riska pacienti ar smagu 3 art€riju slimibu
un kreisas koronaras art€rijas stumbra stenozi. Siem pacientiem izmantotas preciza-
kas diagnostikas metodes — miokarda perfuzijas scintigrafija (MPS) ar fiziskas vai
farmakologiskas slodzes testu. MPS pamata ir radioaktiva tehnécija sp&ja uzkraties
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miokarda dzivotspgjigas §tinas, idz ar to iesp&jams precizak un vispusigak noteikt
sirds muskula bojajuma apjomu un dzilumu. Sada pacientu apseko3anas programma
ir nozimiga koronaras sirds slimibas pacientu sekundara profilaksg€, lai mainitu pa-
cientu riska faktoru profilu, uzsvértu medikamentozas arst€Sanas nozimigumu, Ipasi
kontrolgjot hipolipidémisko lidzeklu, b-blokatoru un antiagregantu lietoSanu, ka tas
noteikts KSS arsteéSanas vadlinijas, ka arT lai kontrol&tu pacienta pasreiz&jo klinisko
stavokli.

Ieguitie rezultati

Parbaudes programmas ietvaros viena, tris un seSu ménesu vizites ieradusies
7300 pacientu ar izdaritu PCI. Pacientiem veikts slodzes tests, p&c nepiecieSamibas
koriggti lietojamie medikamenti un kontrol&ta riska faktoru novér$anas iesp&ja, tade-
jadi var noteikt pacienta kardiovaskularo notikumu risku un restenozes iesp&jamibu.

Koronaras stidzibas $aja grupa bijusas 1226 pacientiem (17%). ST segmenta iz-
mainas EKG slodzes testa laika, kas var&tu noradit uz iesp&jamu miokarda iS€miju,
konstatétas 975 pacientiem (13%). Diagnozes precizéSanai 264 pacientiem izdari-
ta miokarda perfuzijas scintigrafija, kura nozimigas miokarda i§€mijas registrétas
88 pacientiem (30% no 264). Kopuma no visas kontroléto pacientu grupas angiogra-
fiska restenoze konstatéta 470 pacientiem (6,4%).

Rezultati

Pacienti S1

Koronaras

stdzibas . . Restenoze
izmainas

1. attéls. Apseko$anas programmas rezultati
Follow-up results

Parbaudot pacientus, atrasta pacientu grupa, kam nav stidzibu par sapém kritis,
taCu slodzes testa laika konstattas izteiktas ST segmenta izmainas EKG (t. s. “klusa
i8émija”, kas ir slikts prognostisks raditajs). Tie ir 22% pacientu, no tiem 9% angio-
grafija atrasta restenoze koronarajas arterijas.
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Pacientu grupa ar "kluso iSémiju”

Pacienti _
"Klusa

isemija"

Restenoze

2. attéls. Pacienti ar “kluso isémiju”
Patients with silent ischemia

Sis fakts vélreiz pierada mérktiecigas kontroles nepiecieSsamibu — ja izdaritu slo-
dzes testu tikai pacientiem ar stidzibam par sapém krutis, netiktu parbauditi “klu-
sas i§€mijas” pacienti, kuriem iesp&jama restenoze. Svarigs ieguvums ir ar1 pacienta
lidzestiba — ir pieradits, ka regularas parbaudes, medikamentu korekcija, pacienta
izglitoSana un riska faktoru korekcija palielina pacienta atbildibu arsté€Sanas procesa,
I1dz ar to nodroSinot lielaku arstéSanas efektivitati un noturibu.

Diskusija

Raksturiga atradne EKG fiziskas slodzes testa laika, kas liecinatu par KSS klat-
bitni, ir atgriezeniska slodzes provocéta ST segmenta depresija. Ta norada uz mio-
karda i§€miju pacientam ar nozimigi saSaurinatiem koronarajiem asinsvadiem pieau-
gosa skabekla pieprasijuma apstaklos, kamér miera stavoklt asinspliisma nav limitéta.
Tomér janem vera pedejo petijumu dati, ka augstaks kardiovaskularu notikumu risks
ir pacientiem ar nestabilu aterosklerotisku plaksni, ka arT tad, ja ta nedod nozimigu
anatomisku koronaras art€rijas saSaurinajumu. Tatad ir nepiecieSama vél nopietnaka
slodzes testa datu izvertésana, lai uzlabotu metodes diagnostisko vertibu. Neatbildéts
paliek jautajums par to, vai slodzes testu ar EKG var lietot pacienta prognozes no-
teikSanai paraléli iesp&jam noteikt obstruktivu koronaro artriju bojajumu. Tas lautu
efektivi mazinat peksnas naves vai nopietnu koronaru notikumu risku.
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Secinajumi

Merktieciga invazivi arst€tu pacientu parbaude ar slodzes testu lauj precizi sekot
pacienta arstéSanas gaitai, noteikt pacienta funkcionalo kapacitati, arstéSanas efekti-
vitati, izdarTt nepieciesamas medikamentu korekcijas, vertet pacienta talako kardio-
vaskularo notikumu risku un noteikt iespg&jamu restenozi koronarajos asinsvados, ka
arT nodros$inat labaku pacienta Iidzestibu arste€Sanas procesa.
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Summary

Objectives. The principle of coronary artery disease (CAD) treatment is revascularization
of coronary arteries, combined with medication. To optimize the cardiac care of patients
(pts) with CAD, we established a targeted follow-up programme with stress test as the basic
diagnostic method. In our country, this is the first study offering an opportunity to evaluate
the functional capacity of pts, severity of CAD, prediction of risk and prognosis after invasive
treatment with percutaneous coronary intervention (PCI).

Background. Stress testing still remains the basic and most widely accessible method for
initial evaluation of suspected CAD. It is also possible to use this method for evaluation of
possible restenosis — a process wich is pathologically different from the mechanism of initial
atherosclerosis (recoil, late remodeling, trombosis, neointimal proliferation).
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Methods. CAD patients treated with PCI were inspected during the exercise test or myocardial
perfusion imaging (MPI). Follow-up was carried out 1.3 and 6 months after the coronary
intervention.

Results. In 6 months 7300 pts were included in the research. 17% of pts were complaining of
angina, 13% pts had significant ST segment changes in the exercise test ECG, 6.4% of those
pts had proved restenosis in angiography. There was also a group of pts with ST segment
changes but without angina (silent ischemia) — 22% of pts, with a 9% restenosis rate in this
group.

Conclusions. 4 targeted follow-up programme including the exercise test can help to estimate
patients’ clinical condition, evaluate the possibility of restenosis, qualify the risk factor
profile, manage medical treatment, wherewith favorably affect clinical outcomes, maintaining
patients’ long-term compliance, also to medical therapy.

Keywords: coronary artery disease, percutaneous coronary intervention, stress test, exercise
test, myocardial perfusion imaging.
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Melanokortini (MK) ietekmé tik daudz fiziologisko noriSu, ka tiek izteikta hipotéze par MK
sp&ju tiesi iedarboties ne tikai uz MK receptoriem, bet arT uz citu endogéno ligandu receptoriem.
St darba mérkis — noskaidrot MK afinitati pie pelu smadzenu GASS , receptora in vitro,
izmantojot radioligandu saistiSanas metodi un specifiskus GASS, receptoru ligandus. legitie
rezultati apliecindja vaju MK afinitati pret GASS receptoriem. Ta y -melanocitstimul&jo3ais
hormons (y,-MSH) un B-melanocitstimulgjosais hormons (B-MSH) saistfjas pie ['H]GASS
iezZim@tiem receptoriem ar 200-300 uM afinitati, bet y,-MSH tikai ar mM afinitati, un a-MSH
neparadija nekadu saistiSanas aktivitati. Pie [*H]flunitrazepama iezimétam benzodiazepinu
saistiSanas vietam saistijas tikai f-MSH.

Jasecina, ka MK tieSa saistiSanas pie GASS, receptoriem nevarétu biit pamatd to
fiziologiskajiem efektiem un aktivitatei in vivo.

Atslégvardi: melanokortini, y-aminosviestskabe, radioligandu saistiSanas.

Ievads

Dazadu smadzenu neiromediatoru un neiropeptidu savstarpgjo mijiedarbibu pé-
fTjumi ir veikti jau pirms cilvéka receptoru klong$anas un receptoru proteinu strukti-
ras atSifréSanas. Melanokortinu (MK) pirmais parstavis — neiropeptids

a-melanocitstimul&josais hormons (a-MSH) — tika atklats 1912. gada (1), bet
MK receptori klonéti salidzinosi nesen — 1992.—1993. gada (2). P&tot hipofizes eks-
trakta ietekmi uz vardes adas pigmentaciju (1), tika izteikta hipotéze, ka hipofize
izdala kadu vielu, kura stimulé vardes adas tumsinasanos. Ta pirmo reizi tika aprak-
stita melanokortinu (MK) biologiska aktivitate, tacu aktivas molekulas formula tika
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noskaidrota tikai pec 43 gadiem (3). Velak tika atklats, ka eksisté vairaki MSH pep-
tidi: o-MSH, B-MSH, y1-MSH, y2-MSH, tomér lidz Sim galvenokart a-MSH tiek
izmantots MK darbibas pétijumos. Tapéc lielakoties zinatniska literatiira ir atrodami
dati tikai par a-MSH un smadzenu darbibu kavgjosa mediatora — y-aminosviestskabes
(GASS) receptoru ligandu mijiedarbibu in vivo.

Veicot uzvedibas testus pelém un zurkam, tika novérots, ka a-MSH un adreno-
kortikotropina (AKTH) centrala ievadiSana pelém un Zurkam izraisa dazadas uzve-
dibas reakcijas: lokomotoro aktivitati, celSanos uz pakalkadjam, staipisanos un maz-
gasanos (grooming). GASS receptoru ligandu diazepama un bakloféna ievadisana
kopa ar a-MSH noblok&ja a-MSH darbibu (4), bet GASS antagonists bakloféns
stimulgja o-MSH griimingu izraisoSo efektu (5). Pétot So vielu mijiedarbibu Zur-
ku smadzenu griezumos, tika secinats, ka GASS aktivam vielam un MK iesp&jama
pretgja iedarbiba uz $tinu sekundarajam signalparneses molekulam — ciklisko adeno-
zinmonofosfatu (cAMF) un kalcija joniem (6), ka arT tika pieradits, ka GASS inhibé
a-MSH atbrivoSanos zurku hipotalama audos (7).

MK mijiedarbiba ar aminoskabju receptoriem neaprobezojas ar GASS sistemu
vien. cAMF produc@sanas testa in vitro (8) tika pieradita a-MSH un glutamata (Glu)
receptoru ligandu mijiedarbiba, un neiroendokrinas $tinas (zurku melanotrofos) Glu
stimul&ja a-MSH atbrivosanos (9). Tadgjadi MK un smadzenu aminoskabju mijie-
darbiba ir vairakkart aprakstita un pétita dazados eksperimentalajos modelos, bet nav
skaidrs, vai MK spgj tiesi saistities ar GASS un Glu receptoriem. Dazadu autoru
pétijumi rada, ka ar a-MSH iegiitie rezultati ne vienmgr ir attiecinami uz visiem MK
un ka nepiecieSams pétit arm f-MSH un y-MSH peptidu aktivitati, kas var but atski-
riga dazados testos. Tika atklats pat y,-MSH un y,-MSH pretgjas darbibas (antago-
nisma) fenomens, lai gan abu y-MSH peptidu struktiiras liela méra ir lidzigas (11).
Atklata y -MSH un v,-MSH pretgja darbiba norada uz abu peptidu funkcionalo lomu
smadzenu procesu regulacija, lai nodro§inatu psihoaktivacijas, sapju percepcijas (un,
iesp&jams, arf motivacijas) procesu homeostazi. Tiesi sapju testos tika atklata iesp&ja-
ma y,-MSH pretsapju darbiba, iedarbojoties uz GASS receptoriem (12).

Tapéc §1 darba mérkis — noskaidrot endogéno MK afinitati pie pelu smadzenu
mikrosomalo membranu GASS receptoriem in vitro.

Materiali un metodes

Pé&tijumiem nepiecieSamie reagenti tika pirkti no dazadam firmam: MSH peptidi
no Bachem (Sveice), radioaktivie ligandi no Amersham Biosciences (Zviedrija), ki-
miskie reagenti no Sigma-Aldrich Chemical Co (ASV) parstavniecibas Latvija.

ICR peles tika iegadatas Rigas Stradina Universitates Eksperimentalo dzivnie-
ku laboratorija. Peles tika dekapitStas, un no iznemtajam smadzeném tika iegitas
mikrosomalas membranas. Visas procediiras ar dzivniekiem notika saskana ar EU
Direktivu 86/609/EEC un ar Latvijas Veterinara un partikas centra Etikas komisijas
atlauju.

[*H]flunitrazepama un [*H]GASS saistiSanas konkurences pétijumiem tika iz-
mantotas jau agrak publicétas metodes (13, 15). Pelu smadzenes tika homogenizetas
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atbilstosa buferskiduma, homogenati atkartoti centrifugeti 150000xg 15 min. legiitas
nogulsnes izskidinatas 50 mM Tris/HCI (pH = 7,4) bufer1 ar aprékinu, lai proteinu
koncentracija biitu aptuveni 0,5-0,7 mg/ml. Lidz lietoSanai $iinu membranu $kidumi

tika uzglabati sasaldéta veida —80 °C temperatiira.

Eksperimentos smadzenu membranu suspensija, [*H]flunitrazepams 3 nM
koncentracija un p&tamie MK peptidi dazadas koncentracijas 60 min tika inkubé&ti
96 bedriSu plansetes (MultiScreen harvest plates) 4 °C temperatiira. Eksperimentos,
kuros tika pétita peptidu konkurence par saistiSanos pie GASS receptoriem, attie-
cigas mikrosomalas membranas un pétamie peptidi dazadas koncentracijas kopa ar
10 nM [*H]GASS tika inkubg&ti 20 min 4 °C temperatira. Nespecifiska saistiSanas
tika noteikta, pievienojot inkubacijas maisijumam 2 mM diazepamu un 10 mM
GASS. Nespecifiska saistisanas neparsniedza 10% no totala saistitas radioaktivitates
Itmena. Eksperimenti tika atkartoti tris reizes ar diviem paraléliem mérfjjumiem.

Reakcija tika apturéta, péc katras inkub&Sanas paraugus atri filtrgjot caur Vatma-
na GF/B filtriem un mazgajot ar ledusaukstu buferskidumu. P&c tam filtri tika skidi-
nati scincilatora $kiduma (OptiPhase scintillation cocktail). Paraugu radioaktivitate
tika skaitita 1 min ar skaititaju /450 Microbeta Trilux (Wallac, Somija). Visi eksperi-
menti tika atkartoti tris reizes, katra reizé izdarot divus paralélos m&rfjumus.

Nelinearas regresijas aprékinu veikSanai un liknu izveidoSanai (curve fit) tika
izmantota komerciali piecjama datorprogramma Prism 4,0 (GraphPad Software,
ASV).

Rezultati

Visu MSH peptidu struktiira ir kop&js vidus fragments (1. attéls), kuru uzskata
par melanokortinu receptoru saistiSanas vietu peptida molekula.

o-MSH

Ac-Ser-Tyr-Ser-Met-Glu-His-Phe-Arg-Trp-Gly-Lys-Pro-Val-NH,

¥,-MSH

H_-Tyr—Val—Met—Gly-His-Phe-Arg-Trp—Asp—Arg—Phe-NH2

v,-MSH
I:I-Tyr-Val—Met—Gly-His-Phe-Arg-Trp—Asp—Arg—Phe-Gly-OH
-MSH

H-Ala-Glu-Lys-Lys-Asp-Glu-Gly-Pro-Tyr-Arg-Met-Glu-His-Phe-

Arg-Trp-Gly-Ser-Pro-Pro-Lys-Asp-OH

1. attéls. Peptidu struktiiras
Structure of peptides

Veicot radioligandu saistiSanas eksperimentus, tika izmantotas atbilstosas refe-
rences vielas ar zinamu afinitati pret p&tamo receptoru: diazepams [*H]flunitraze-
pamam un GASS radioaktivi iezimétai [*H]GASS. Visas §is vielas péc uzbuves ir
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loti atskirigas no MSH peptidiem, un to struktiiras ir piemérotas attiecigo recep-
toru ligandu saistiSanas vietam. legiitie rezultati tika izmantoti ka kontroles dati,
kas apliecinaja, ka iegiitajas mikrosomalajas membranas atrodas p&tamie receptori.
1. tabula ir apkopotas eksperimentos aprékinatas vielu afinitates, ko raksturo inhibi-
cijas konstantes (K,).

1. tabula
Parbaudito vielu saisti¥anas K., konkurgjot
ar attiecigiem iezimétiem ligandiem
K, values of tested compounds obtained by competition
with corresponding labeled ligands

Viela [*H]GASS [*H]flunitrazepams
K +S.E.M. K.+ S.EM.

y,-MSH 221 +20 uM n.s.

v,-MSH 5460 + 653 uM n.s.

B-MSH 300 + 75 uM 412 £ 78 uM

a-MSH n.s. n.s.

Diazepams n 4+ 0,6 nM

GASS 10+4 nM n

S.E.M. — vidéja kvadratiska kliida (mean standard error)
n. . — nav noverota saistisanas pie receptoriem (no binding)

n — nav datu (no data)

No visiem parbauditajiem MSH peptidiem tikai B-MSH konkurgja ar abam ra-
dioaktivajam iezimém — [*H]flunitrazepamu un [*H]GASS — par saistiSanos pie at-
tiecigo ligandu vietam uz GASS, receptora. y-MSH peptidi saistijas tikai pie GASS
saistiSanas vietas un y,-MSH bija daudz vajaka afinitate par y-MSH, bet o-MSH
parbauditaja koncentraciju intervala nesaistijas ne pie GASS, ne pie benzodiazepinu
vietam uz GASS, receptora. 2. attela ir paraditas f-MSH konkurences Iiknes salidzi-
najuma ar diazepama (A) un GASS (B) saistiSanas sp&ju pie receptora.

Diazepamam un GASS bija |oti zema nespecifiska saistiSanas (mazak neka 10%
no piesaistitas radioaktivitates), kas apliecina ieglito pelu smadzenu mikrosomalo
membranu kvalitati un saistiSanas reakcijas optimalu norisi.

Diskusija

Saja pétijuma sniegta atbilde uz vairakkart izvirzito jautajumu — vai GASS un
MSH peptidu savstarp&ja mijiedarbiba ir kaut kada méra izskaidrojama ar MSH pep-
tidu saistiSanos pie GASS receptoriem. 2003. gada public€tajos petijumos (17) tika
diskut@ts par tieSu vai netiesu a-MSH ietekmi uz GASS receptoriem un nepieciesa-
mibu noskaidrot precizaku MK un GASS saistibas mehanismu. Smadzenu strukti-
ras — arT hipotalama — ir tieSs sinaptisks kontakts starp MSH neironiem un GASS
nervu galiem, kas pielauj cieSu neiropeptidu molekulu kontaktu ar GASS, recep-
toriem. Zinams, ka sistematiska a-MSH ievadiSana dzivniekiem izraisa nemieru un
anoreksiju. So uzvedibas izmainu pamata varétu biit vairaku ar G proteinu saistito
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2. attéls. A. Diazepama (kvadrati) un B-MSH (apli) konkurence ar [*H]flunitrazepamu
par saistiSanos pie benzodiazepinu saistiSanas vietas, n = 6
B. GASS (kvadrati) un B-MSH (apli) konkurence ar [P’H]GASS par saisti$anos
pie GASS saistiSanas vietas, n = 6
A. Competition of Diazepam (squares) and f-MSH (circles) with H]flunitrazepam
for binding to benzodiazepine binding sites, n = 6
B. Competition of GABA (squares) and B-MSH (circles) with FH]GABA for
binding to GABA site, n = 6

receptoru aktivacija vai inhibicija. Ievadot diazepamu un muscimolu Zurkam pirms
intracerebroventrikulari (icv) injicéta a-MSH, tika novérota a-MSH efektu samazi-
nasanas, bet GASS, receptoru antagonists bikukulins pastiprinaja a-MSH darbibu
(16). Tas apliecinaja, ka o-MSH ir negativa ietekme uz GASS-ergisko sistému, bet
Sajos testos netika atklats mijiedarbibas mehanisms.

Ar1 y-MSH peptidiem ir pieradita saistiba ar GASS signalceliem, jo y,-MSH
butiski palielinaja etanola izraisito analggzijas efektu, GABA, receptora antagonists
bikukulins pilnigi antagoniz&ja y,-MSH izraisito analg€ziju, bet neizmainija ne
a-MSH, ne y,-MSH efektus sapju testa tail flick (12). GABA  receptora agonists
muscimols neizraisija izmainas ne a-MSH, ne y-MSH tail flick testa latentaja pe-
rioda. Turpreti y,-MSH izraisito analgetisko efektu muscimols nozimigi potencgja.
o- un y,-MSH bitiski samazinaja GABA, receptora benzodiazepina saistiSanas vie-
tas liganda diazepama iedarbibu, tacu y,-MSH neietekméja diazepama analgetisko
efektu (17). MK receptoru antagonists HS014 neietekméja y,-MSH analggtisko dar-
bibu, ta paradot, ka ST darbiba nenotiek ar MK receptoru starpniecibu. Min&tie un
vel citi pétijumi noradija, ka MSH peptidiem piemit arl nemelanokortinergiskie
efekti.

Saja darba pirmo reizi paradits, ka MSH peptidi saistas pie GASS ,, Tecepto-
riem, tomér saistiSanas sp&ja pie GASS receptoriem ir vaja. Pie [*H]flunitraze-
pama iezim&tam benzodiazepinu saistiSanas vietam saistijas tikai B-MSH, kas tadel
bitu uzskatams par aktivako MK, jo tas konkurgja par saistiSanos pie receptoriem
ar abiem radioaktivajiem ligandiem. Afinitates rinda ir: B-MSH=y, MSH>y,-MSH.
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Interesanti, ka tiesi visvairak GASS un MK mijiedarbibas testos pétitais a-MSH
nekonkurgja par saistiSanos ne pie benzodiazepinu, ne pie GASS saistiSanas vie-
tas. ArT y-MSH peptidi nekonkurgja ar benzodiazepinu saistiSanas vietas iezimi.
Iesp&jams, Sie rezultati apstiprina hipotézi, ka GASS un MSH peptidu mijiedarbiba
notiek signalmolekulu atbrivoSanas regulacijas limeni (18), nevis tieSi saistoties
pie receptoriem.

Nevar noliegt iesp&ju, ka endogénie f-MSH un y, MSH varétu noteiktos pato-
logiskos stavok]os saistities pie smadzenu GASS receptoriem, jo nav zinami loka-
lie MSH peptidu Itmeni sinapsés in vivo. Tomér jasecina, ka MK tie$a saistiSanas
pie GASS, receptoriem nevarétu biit pamata to fiziologiskajiem efektiem un aktivi-
tatei in vivo.
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Summary

Melanocortins (MCs) mediate so wide array of physiological functions that it has been
hypothesized that MCs could possibly act not only through MC receptors but also possess
some affinity to receptors of other endogenous ligands, including neuromediator gamma-
aminobutyric acid (GABA) receptors. Even though it has been investigated that MCs influence
the GABA-ergic processes in vivo, the binding of MCs to GABA receptors had never been tested
before. Therefore, the aim of the present study was to determine the affinity of endogenous
MCs to GABA receptors in a microsomal fraction of mice brain membranes. Using the
radioligand binding method and labelled GABA receptor ligands, it was discovered that y -
melanocyte stimulating hormone (y -MSH) and f3- melanocyte stimulating hormone (B-MSH)
bound to [’H]GABA-labelled receptors with 200-300 uM affinity, but y,-MSH possessed low
mM affinity and o-MSH did not displace the label. Only [-MSH showed affinity for [FH]
Aunitrazepam-labelled benzodiazepine sites; therefore, it could be considered the most active
endogenous MC tested in these experiments.

We conclude that the direct binding to GABA , receptors could not account for the physiological
effects and in vivo activity of MCs.
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Paclitaxel is a well known anti-cancer drug that was discovered in a yew-tree. Today paclitaxel
is used approximately in 22% of the cancer cases as an anti-cancer drug. Analytical assays
describe the determination of paclitaxel in human serum. However, paclitaxel is used in different
drug formulations together with other ingredients, which may influence its pharmacokinetics.
Therefore, for each novel drug formulation used in clinical studies, an appropriate assay should
be worked out. The work of the authors aimed to develop and validate the high performance
liquid chromatography (HPLC) method for paclitaxel measurement and therapeutic monitoring
in the patients’ serum that use Paxene (generic formulation of paclitaxel) for cancer treatment,
without any preliminary treatment of the sample. The promoted HPLC assay method was
validated and will be used in clinical studies in the nearest future.

Keywords: paclitaxel, high performance liquid chromatography, validation.

Introduction

Today, paclitaxel is one of the most popular anti-cancer drugs used in anti-can-
cer chemotherapy. It constitutes about 22% of all major cancer chemotherapy re-
gimens all over the world market [1]. Paclitaxel, structurally the most complex in
its family, and its congener cephalomannine perform antitumor activities. Paclitaxel
inhibits cell proliferation by inducing a sustained mitotic block at the metaphase/
anaphase boundary, formation of an incomplete metaphase plate of chromosomes,
and an abnormal organization of spindle microtubules as a result of the stabiliza-
tion of microtubule dynamics [2]. Paxene (Norton Healthcare Limited, London) is
a generic formulation of paclitaxel used in everyday clinical practice in the Latvian
Centre of Oncology, Riga Eastern Clinical University Hospital.

A number of papers have reported methods for the determination of paclitaxel
in biological fluids by using HPLC [3—12]. Currently, chromatographic methods are
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achieving growing popularity all over the world. The sample preparation process for liquid
chromatography (LC) is not complicated and it does not result in decomposition of the
samples. LC equipped with a new generation diode array detector can get a spectrum of
any compound. It is necessary for complete efficiency and precision of the method used.
The current work was aimed to develop and validate the HPLC method for the detection of
paclitaxel in human samples with the objective to conduct further clearance studies.

Materials and Methods

Chemicals and reagents. The used solvents were of HPLC grade, deionized
water (MiliQ system), organic solvent acetonitrile (Lab Scan, Ireland, Batch No.
3814/6). Pacletaxel for stock standard solution was obtained from Paxene 6 mg/ml
drug form (IVAX, Norton Healthcare Limited, London, UK, R046869).

Instrumentation. HPLC was performed using a Waters 2690 Alliance liquid chro-
matography system consisting of a pump with degasser system, an autosampler with
cooler, a diode array detector 996 and a column oven. The chromatographic system was
controlled by the software package Millenium?®? Version 4.00. The detection was carried
out at 4 = 229+1.2 nm. Separations were achieved using 40% water and 60% acetonitrile
in an isocratic elution, using a Symmetry Shield™ RP-18 4.6x250 mm LD. 5 um (Wa-
ters) as a stationary phase. The column temperature was 30 ‘C. The mobile phase flow
rate was kept constant at Iml/min~!, and the injection volume was 10 pl. The free vol-
ume of the column was determined by injecting methanol into the system.

Preparation of blood samples. Samples of human blood were obtained in BD
Vacutainer® Plus plastic serum tube with red BD Hemogard™ closure and spray-
dried clot activator (silica, PVP, L-720) as additive.

We tried to devise the proposed paclitaxel determination method without fur-
ther paclitaxel liquid-liquid extraction from the blood serum. Sample preparation
was based on simple serum dilution with deionized water and sample filtration with
PTFE 0.45 pum filters before injection.

Validation of the proposed method. Standard solutions of pacletaxel were pre-
pared by dissolving Paxene in deionized water. Standard solutions were kept at 5 °C
and were stable at least for 3 months. Method specificity was determined by injecting
deionized water as solution agent, standard solution and serum solution dissolved in
deionized water. Calibration curve was prepared using solutions with known con-
centration of paclitaxel (0.001 mg/ml — 1 mg/ml). The detection and quantitation
limits were calculated as the peak height at a signal-to-noise (S/N) ratio of 3 and
10, respectively. Method assay precision and accuracy were assessed using serum
spiked with 0.01 mg/ml paclitaxel. At last, stability of sample and standard solutions
at room temperature (25 °C) during 24 hours was detected.

Results and Discussion

Chromatographic separations. The experimental conditions were chosen on the
basis of literature reviews [7—13] and initial research for the separation of paclitaxel in
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different conditions. The chosen stationary phase RP-18 had a low surface coverage
of C-18 ligands [13]. Acetonitrile was used instead of methanol to improve the low-
wavelength UV detection. Mobile phase strength was selected for better retention
and resolution of paclitaxel to avoid noise and eluting of drifts in the free volume of
the column. The overall chromatographic runtime was achieved within 10 min. Fi-
gure 1 shows a typical chromatogram of paclitaxel (A) and its UV absorption spectra
in deionized water (B).

0,70

0,65
0,60
0,5

0,50 A

0,45

Pacltaxel

0,40

0,35

AU

0,30

0,25

0,20

0,15

0,10

0,05

0,10

20059
2,20

2,00

1,80 B

T80 2291
1,40+
1,204
1,00+
0,80
0,60+
0,40

0,20

0,00

2'00‘,00' ' 2'20I,00' ' z;aml,oo' ' éso‘,ool ' 2‘80‘,00‘ ‘ 3'00|,00' ' 3'20I,00' ' 540‘,00'
Figure 1. The chromatographic separation of paclitaxel
Patklitaksela hromatogrifiskais profils (A) un UV absorbcijas spektrs (B)



Ilva Nakurte, Ilze Plinte, Péteris Mekss, Zanete Zvirbule, Agnese Sudraba, Ivars Tolmanis,
Aija Line, Uldis Vikmanis, Viesturs Boka, Marcis Leja. Development and Validation.. 87

Method validation. The first validation step was to check the specificity of the
developed method. Figure 2 shows overlay chromatograms of deionized water (A),
pure human serum (B), and paclitaxel standard solution (C). These chromatograms
show that the developed method is specific because it does not have any troubleso-
me factors.

D.UUJ-—‘___\_\\_ - noise

Rifiliey
0,004 \_/_/_/—'—/\/—/\_’\
3 0005 A

0008

0010+

00124

- noise

0,15+

0,104

0,05

opi—— | - - ]

030+
0,404
0,30+ (1
020+

0,104

0 00—

I.EICI 2.'1"0 3.'1'"2! UIZ'J 500 6,00 7.0 &0
MivEs

Figure 2. The specificity of the method for determination of paclitaxel in human serum
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Calibration curve was prepared with paclitaxel solutions with a specific concen-
tration range (Table 1). The linear relationship for serum was obtained with good
linearity. Figure 3 shows chromatogram samples for the limit of detection (LOD)
(A) and the limit of quantitation (LOQ) (B) of paclitaxel in human serum. Relative
standard deviation (RSD), %, between 3 parallel injections was 1.9% and 0.3%, res-
pectively.

Table 1
Calibration curve and the limits of detection and quantitation of the promoted method
Concentration Equation R LOD (S/N =3), |LOQ (S/N = 10),
range, mg/ml mg/ml mg/ml
— 7
1x10°-10 | ¥ l'fix 10 0.9992 7.0 x 10° 2.1 % 10°

Accuracy and precision results are summarized in Table 2. We got satisfactory
accuracy results. The degree of accuracy for six results was ranging from 95.7 to
104.1%. Precision does not exceed RSD 0.2% for both retention time T, and pacli-
taxel area. This part of validation gave us clear conviction that our proposed method
can give accurate and precise results, with good recovery.

Table 2
Accuracy and precision of human serum
Run | #1 | # | w | # | # | #6 | Mean [RSD, %
Added concentration to human serum, 10.00 x 10~ mg/ml

Found concen-
tration
Accuracy, % 104.1 | 103.2 | 100.9 95.7 96.4 96.1 99.4 3.8
Precision, T, 7.20 7.21 7.20 7.20 7.18 7.17 7.19 0.2
1.77 < | 1.78 x | 1.78 x | 1.78 x | 1.78 x | 1.78 x | 1.78 x

Precision, area 106 106 106 106 106 10 106 0.1

10.41 | 1032 | 10.09 9.57 9.64 9.61 9.94 3.8

In Figure 4, the examined stability of the paclitaxel standard solution (A) and
spiked human serum sample solution (B) at 25° C during 24 hours is shown. It was
detected that both standard and sample solutions are not stable at room temperature.
RSD, %, between the first and last results for the standard solution is more or less
acceptable — 2.9%, but degradation of sample solution occurs more often, RSD —
10.2%. The developed method needs freshly prepared solutions for analyses, which
complicates these analyses. Further investigations with sample cooling would be ad-
visable.

Conclusions

According to the results of the current study, we conclude that it is possible
to separate and perform quantitative determination of paclitaxel both in standard
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solution and human serum using HPLC without any liquid-liquid extraction, in spite
of paclitaxel being highly involved with blood proteins. The validation results dem-
onstrate that paclitaxel concentrations can be accurately and precisely quantified in
human serum, with a very low limit of detection 7.0 x 10* mg/ml. The proposed
method is not completely adapted and the pilot validation needs improvement in sta-
bility studies. Using the HPLC method with sample cooling, it is possible to avoid
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degradation of sample and standard solutions. The proposed method could be ap-
plied to determine paclitaxel in the blood samples of ovary cancer patents using
Paxene as treatment medicament, and it might be useful in the further study of drug
therapeutic interaction and monitoring of paclitaxel.
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Kopsavilkums

Paklitaksels ir viena no plasak pazistamajam bioaktivam vielam, kas iegiita no ives koka
un ko izmanto medicind ka pretveza lidzekli apméeram 22% véza gadijumu. Paklitakselam ir
izstradatas analitiskas noteiksanas metodes, bet katra zalu forma bez aktivas vielas ir vél citas
sastavdalas, kas var ietekmét paklitaksela farmakokinétiskos raditdjus. Tapéc ikviena zalu
forma ir japarbauda kliniskos pétijumos, un katrai jaunai zalu formai ir jaizstrada aktivas
vielas un tas galveno metabolitu noteiksanas metodes cilvéka asins serumd. St darba mérkis
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bija validét atru, értu un drosu analitisku metodi kvalitativai un kvantitativai paklitaksela
noteiksanai ar apgrieztdas fazes augstefektivas Skidruma hromatografijas metodi to cilveku
asins seruma, kuru arstésanai izmanto zalu formu Paxene bez ipasas parauga iepriekséjas
sagatavosanas. ST metode tika veiksmigi valideta, un ir ieteikts to izmantot kliniskajos
peétijumos iesaistito pacientu terapeitiskam monitoringam.
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The aim of our study was to evaluate effectiveness of different approaches of pre-operative
diagnostics and surgical treatment of primary HPT (Hyperparathyroidism) at the two leading
national University Hospitals in two different countries (Pauls Stradin$ Clinical University
Hospital in Riga, Latvia and the Rambam Medical Centre in Haifa, Israel). For that purpose,
medical records of 23 patients with primary HPT surgically treated at the Pauls Stradin$
Clinical University Hospital (PSCUH) and 152 similar patients from the Rambam Medical
Centre (RMC) have been reviewed.

Newer nuclear medicine imaging with *™Tc-tetrofosmin (MyoView) predicted the location
of the parathyroid adenoma with the same accuracy as ultrasound imaging at the PSCUH —
about 50%, which is a relatively low rate. The most common complication was post-surgical
hypocalcaemia, recorded in almost half of the operated patients. 24% of patients were
hypocalcaemic when discharged after 2—10 days of hospitalisation, and one patient (4%) had
permanent hypocalcaemia 18 months after surgery. Post-surgical recurrent laryngeal nerve
damage was reported in 2 patients (8%), and one of them had permanent vocal cord damage
(4%). Similarly, among 128 patients surgically treated in RMC, 12 patients (9%) had vocal
cord disturbances, and one patient (1%) had permanent loss of speech. In PSCUH, surgery
failure rate measured by calcium drop after the first parathyroidectomy was 13%, after the
second parathyroidectomy — 67%, and no treatment failure after the third parathyroidectomy.
In RMC, the failure rate of the first parathyroidectomy by calcium concentration was 5%, and
there was no treatment failure after the second parathyroidectomy.

In conclusion, at PSCUH, the location of the parathyroid adenomas was not predicted
accurately by the pre-operative imaging techniques (Ultrasound, MyoView, CT, and MRI)
in this study; therefore, the quality of existing diagnostic methods should be improved or
other techniques should be introduced. A comparatively high surgery failure rate of the first
operation and especially the repeated operation shows the need for improved pre-operative
diagnostics and intra-operative PTH measurement in all patients during the parathyroid
surgery at the PSCUH.

Keywords: primary hyperparathyroidism, parathyroidectomy, pre-operative diagnostics.
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Introduction

Primary hyperparathyroidism (HPT) is characterized by hypercalcaemia and
elevated parathyroid hormone (PTH) levels. The disease today bears little resem-
blance to the severe disorder of “stones, bones, and groans” described by Fuller
Albright in 1934 (1). Osteitis fibrosa cystica was a hallmark of classic primary HPT.
Nephrocalcinosis was present in 80% of patients, and neuromuscular dysfunction
with muscle weakness also was common. With the advent of the automated serum
chemistry autoanalyzer in the 1970s, the diagnosis of primary HPT became much
more common, with a four- to five-fold increase in incidence (2). Classic symptoma-
tology, concomitantly, became much less common. Primary HPT, thus, is a disease
which has evolved from its classic presentation to a quite different one. Nephroli-
thiasis is still seen, although much less frequently than in the past. Radiologically
evident bone disease is rare, but bone involvement is readily detected by bone mass
measurement (3). The diagnosis of primary HPT is confirmed by demonstrating an
elevated PTH level in the presence of hypercalcaemia. Further biochemical assess-
ment should include serum phosphorus, alkaline phosphatase, vitamin D metabolites,
albumin, and creatinine.

Parathyroidectomy remains the only currently available option for cure of pri-
mary HPT. As the disease profile has changed, questions have been raised con-
cerning advisability of surgery in asymptomatic patients. If asymptomatic patients
have a benign natural history, the surgical alternative is not an attractive one. In
contrast, asymptomatic patients may display levels of hypercalcaemia or hypercal-
ciuria that cause concern for the future. To address this issue, in 1990 the National
Institutes of Health (NIH) together with the National Institute of Diabetes and Di-
gestive Kidney Diseases (USA) convened a consensus conference on the Diagnosis
and Management of Asymptomatic Primary HPT (4). They concluded that there may
be a subgroup of “asymptomatic” primary HPT patients who can be safely managed
without surgical intervention, and defined a set of guidelines for operative interven-
tion in these patients. The difficulties with these conclusions are 2-fold: first, the
definition of “asymptomatic” HPT is not clear, and second, the criteria for surgical
intervention are not well-defined (5).

A variety of imaging techniques have been developed to help localize
abnormal gland(s) prior to surgery. The accuracy of these techniques assumes
even greater importance in patients who have already undergone exploratory
neck surgery. Techniques used include high-resolution ultrasound (US), computed
tomography (CT), magnetic resonance imaging (MRI), selective venous sampling,
and a variety of nuclear medicine techniques. *™Tc-hexakis-2-methoxyisobutyl-
isonitrile (*"Tc-sestamibi) imaging is now the technique of choice for parathyroid
localization. These scans encourage correct surgical exploration, especially if the
scan is convincingly positive and the initial exploration by the surgeon fails to
localize the gland. Newer radiopharmaceuticals are under investigation, including
9mTe-tetrofosmin (MyoView) because tetrofosmin is retained in the thyroid; dual-
phase imaging (similar to the *™Tc-sestamibi technique) cannot be routinely used
and a subtraction technique is required.
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Technical innovations have also been used to aid the surgeon in the minimally
invasive approach, giving substantial cost saving due to a sevenfold reduction in
the length of hospital stay as well as a 50% reduction in operating time (6).
Minimally invasive techniques are more acceptable to patients since the hospital
stay is shorter and the operation scar is much smaller (7).

The purpose of this paper was to evaluate the effectiveness of primary hyper-
parathyroidism treatment at the Pauls Stradin$ Clinical University Hospital in Riga,
Latvia and to compare the results regarding diagnostics, operative and post operative
complications with the data obtained from the Rambam Medical Centre in Haifa,
Israel.

Subjects and Methods

23 patients’ files of 20 female patients (87%) and 3 male patients (13%) with di-
agnosis of primary hyperparathyroidism who had parathyroidectomies between 2000
and 2004 in Pauls Stradin$ Clinical University Hospital (PSCUH) and 152 patient
files of 124 female patients (82%) and 28 male patients (18%) with similar diagnosis
in Rambam Medical Centre (RMS) were reviewed. The files in PSCUH were col-
lected from the archive, and the files in RMS were collected mainly from the com-
puterised archive data base. The average age of operated patients was 59.1 + 10.2
(ranging 34—74) years in Latvia, and 56.9 + 12.9 (ranging 20-80) years in Israel.

As this is a retrospective study, we encountered the common problem in such
studies — lack of some of the required data. Therefore although 177 files were re-
viewed, we do not have the same number for each parameter. To evaluate operations,
medical records were checked. From the clinical diagnosis, through the description
of the operation by the surgeon and the pathologist’s answer, it was possible to learn
how many glands were excised partially or totally in each operation and how many
were sent for pathological evaluation. After the operation the PTH was measured,
and the results were received the following day. During the operation, the frozen
section procedure was not performed to evaluate the excised glands. There was only
a final diagnosis in the patient’s file. In all the cases in which a clinical diagnosis of
hyperparathyroidism was made, the histopathologic examination confirmed it (an
adenoma or hyperplasia was found).

In order to collect more information about late complications, letters were sent
to all patients in Latvia asking them for their recent laboratory tests. They were also
invited for the free consultation at the Endocrinology Centre. The rate of response
of those who received the letter and could respond was 50% (11 answers received, 1
letter returned due to patients’ death).

For statistical tests and visual data presentation, Excel and Graphpad-Prism were
used. A paired t-test for statistical significance was performed. The figures that show
statistical difference between groups are marked by asterisk and represent mean and
SEM (standard error of mean).
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Results

1. Pre-operative diagnostics and patient selection for surgery

According to the data obtained from the pre-operative diagnostic procedures
in Pauls Stradins Clinical University Hospital, symptomatic patients (n = 15) were
divided into 5 groups according to the classical clinical features of primary HPT (Table
1). All surgically treated asymptomatic patients (n = 8) were divided into 6 groups
according to the NIH 1990 consensus criteria for parathyroidectomy (Table 2). 52%
of the Latvian patients (12/23) had both symptomatic and asymptomatic criteria
for a surgical treatment. 5 patients were operated because of abnormalities of the
thyroid such as nodular goitre or solitary nodule. Another 2 patients had subtotal
thyroidectomy before primary hyperparathyroidism was diagnosed. In total,
9 patients had combined thyroid and parathyroid pathology in their records.

Table 1
Clinical manifestations of HPT in symptomatic patients
before parathyroidectomy (PSCUH data)

% of
Symptoms Number of patients patients
Bone fractures 10 67%
Nephrolithiasis 3 20%
Gastrointestinal disturbances 4 27%
Neuromuscular disturbances (weakness of muscles,
memory disturbances) 3 20%
Total number of patients 15 100%

Table 2
Other criteria for surgical treatment in asymptomatic patients
before parathyroidectomy (PSCUH data)
%

Criteria for parathyroid surgery Number of patients of patients
Markedly elevated serum calcium 8 100%
Markedly elevated urine calcium (> 400 mg/24h) 0 0%
Age <50 years 1 13%
Medical surveillance not possible 0 0%
Thyroid abnormalities (e.g., nodular goitre) 5 63%
Total 8 100%

Creatinine clearance was not calculated in this group of patients because there
was no information in the files on the weight of the patients. This value was not used
as a criterion for the operation; at least, as it seems according to the records. Bone
mineral density was not performed routinely before the operation, so there were just
three patients with a confirmed diagnosis of osteoporosis before the operation.

PTH was checked in all subjects except two patients diagnosed with nodular
goitre, and during the thyroidectomy the parathyroid adenoma was identified and ex-
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cised (Table 3). 5 other patients were operated because of thyroid abnormalities such
as nodular goitre or suspected thyroid malignancy. These patients were diagnosed
with primary hyperparathyroidism before the operation took place.

Table 3
Serum markers of bone metabolism before the parathyroid operation (PSCUH data)
Average % out of range Patients out of range

3.1 +0.3 mmol/L 100% 23(23) Elevated calcium
40.6 + 63.6 pmol/L 96% 22(23) Elevated PTH

155.8 + 131.1 ULL 50% 7(14) Elevated alkaline

phosphatase
0.9 + 0.2 mmol/L 30% 3(10) Lowered phosphates

2. Accuracy of pre-operative imaging for localisation of parathyroid
adenomas

Ultrasound imaging, MyoView™ (technetium Tc-99m tetrofosmin), and magne-
tic resonance imaging (MRI) were used to locate the pathologic parathyroid gland
before the operation in PSCUH. Computed tomography (CT) was unsuccessfully
used in only one case. Some of the patients had only one imaging, and others had
a combination of imaging techniques to locate the adenoma. The pre-operative pa-
rathyroid imaging in RMC contained ultrasound, ***Tc-sestamibi imaging (MIBI),
MIBI PET-scan (MIBI SPECT), CT, MRI, and fine needle aspiration (FNA) biopsy.
During the operation, additional tests were performed, such as PTH measurements
(after each excision of gland), frozen section, venous calcium measurements, and, in
some operations, radioactive marking was done to assist in localizing the adenoma.
However, the radioactive-marking was stopped because the results were not as good
as reported in other centres. The accuracy of the technique was evaluated by the
location of the pathologic gland confirmed by the operation.

In order to evaluate the rate of precision, the outcome was scored according to
the matching of the location during the imaging and surgery (Table 4). For example,
score 1 (maximal precision) was given if, according to the imaging and the operation
data, the pathologic gland was in the same location. Score 2 (partial precision) was
given if the imaging predicted the correct side but not the correct location. Score 3
was given if the imaging predicted the wrong side. The ultrasound imaging had the
same accuracy as MyoView when predicting the location of the adenoma — about
50%, which is a very low rate. If we focus on the side prediction (score 1 + 2), the
result is better with MyoView — 75%, compared to ultrasound — 67%. The most sur-
prising result was the 0% accuracy of MRI — 0/5.
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Table 4
Accuracy of various pre-operative imaging techniques (PSCUH data)
Score Imaging technique (number of
records)
3 2 1 1+2
7 (33%) 3 (14%) 11 (52%) 14 (67%) | Ultrasound (21)
2 (25%) 2 (25%) 4 (50%) 6(75%) | MyoView (8)
4 (80%) 1 (20%) 0 (0%) 1(20%) |MRI(5)

3. Results of the parathyroid surgery

Almost all operations at the PSCUH were performed by conventional method
of bilateral exploration of the neck under general anaesthesia. Just two operations
were performed by minimally invasive methods before 2004; one of them by a video
assisted method. During the operation there were no parathyroid hormone measure-
ments to confirm the pathologic gland.

The surgically confirmed location of parathyroid adenomas at the PSCUH did
not correspond to previously reported results, probably due to the small group of pa-
tients in this study (Figurel). In the literature, the locations of the pathologic glands
are: 75% — lower adenomas, 15% — upper adenomas, and 10% — ectopic adenomas.
In the RMC cohort the location was closer to the previously described: 70.5% of

glands were lower adenomas (Figure 2).

Right upper 4 (18%)

Right lower 8 (36%)

Left upper 7 (32%)

Left Lower 3 (14%)

Figure 1. Location of the pathologic parathyroid glands at the PSCUH (n = 22).
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Right upper 11(10%) Retropharynx 1 (1%) Left upper 15 (13 %)

Right lower 40 (36 %) Mediastinal 6 (5%) Left Lower 39(35 %)

Figure 2. Location of the pathologic parathyroid glands at the RMC (n = 112)

Post-operative complications in the PSCUH cohort are presented in Table 5. The
most common complication was hypocalcaemia, recorded in almost half of the ope-
rated patients, followed by neuromuscular disturbances (e.g., paraesthesia) in 24%
of patients, and damage of recurrent laryngeal nerve in 8% of patients. 10 patients
had no complications after the surgery (40%).

One patient with serious prolonged hypocalcaemia was treated in the ICU for
three days. Hypocalcaemia was transient in at least 50% of the patients (6/12), as
confirmed by the calcium level in the serum. The others had hypocalcaemia after
discharge from the hospital, and we have not received any other data from them.
6 patients (24%) were still hypocalcaemic when discharged from the hospital after
2-10 days of hospitalisation. One of these patients (4%) can be considered as ha-
ving permanent hypocalcaemia — after 18 months serum calcium was still below the
normal range.

Neuromuscular disturbances such as cramps and paraesthesia were reported in 6
patients post-operatively (24%). These symptoms could be considered symptomatic
hypocalcaemia in 2 of 6 patients with hypocalcaemia and neuromuscular disturban-
ces. The other 4 had normal serum calcium and the exact reason for these disturban-
ces remains unclear. These neuromuscular disturbances can be explained by usage
of various drugs, smoking, and lack of vitamins (e.g., B,, deficiency) — just to name
a few probabilities.

Recurrent laryngeal nerve damage was reported only in 2 patients (8%) that
were surgically treated in PSCUH. One patient had permanent damage and other
transient damage (4%). Similarly, among 128 patients surgically treated in RMC, 12
patients (9%) had vocal cord disturbances such as hoarse voice. One patient (0.7%)
had a permanent loss of speech.
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Table 5
Complications after parathyroidectomy (PSCUH data)
Complications Total After the After the 2nd
Ist parathyroidectomy | parathyroidectomy

Hypocalcaemia 12 (48%) 11 (55%) 1 (33%)
Neuromuscular 6 (24%) 4 (19%) 2 (67%)
disturbances

Recurrent laryngeal 2 (8%) 0 (0%) 2 (67%)

nerve damage

One of the first signs for a successful operation is a drop in serum calcium in the
first days after the operation (Figure 3). The average calcium level drop a day after
the surgery was 19.7% (from 3.0 = 0.2 mmol/L to 2.4 = 0.2 mmol/L) in PSCUH and
18.7% (from 2.9 £ 0.2 mmol/L to 2.3 + 0.2 mmol/L) in RMC. Surgery failure rate
measured by calcium concentration after the first parathyroidectomy in PSCUH was
13% (3/23 patients), after second parathyroidectomy — 67% (2/3 patients), after third
parathyroidectomy — 0% (0/1 patient). The failure rate of the first parathyroidectomy
by calcium concentration in RMC was 5% (7/135 patients) and after the second
parathyroidectomy — 0% (0/8 patients). All the patients in RMC who had the se-
cond parathyroidectomy had their first parathyroidectomy in other Israeli hospitals.

O before surgery

mmol/L

W after surgery

Serum calcium,

PSCUH (n=25) RMC (n=134)

Figure 3. Serum calcium level before and after surgery at Pauls Stradin$ Clinical
University Hospital (PSCUH) and Rambam Medical Centre (RMC)

Among the causes for failed first parathyroidectomy in these patients were ectopic
adenoma in mediastinum or type 1 multiple endocrine neoplasia (MENT1).

The drop of PTH is a good indicator of successful removal of parathyroid
adenoma. There was an average drop of PTH by 82.1% (from 39.8 + 14.6 pmol/L
to 7.1 + 1.8 pmol/L) after the surgery in PSCUH cohort, and by 78.6% (from
15.9 = 4.8 pmol/L to 3.4+1.0 pmol/L) in RMC cohort (Figure 4). If the drop is not
significant, then the operation should be continued. What is a ‘significant drop’ is a
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controversial issue. A drop of at least 50-60% from the baseline after 10—15 minutes
after excision is a good indicator that the gland that was excised was responsible for
the elevated levels of PTH (30). In RMC, the average number of PTH tests done
during an operation were 1.46 £ 0.93 (ranging 1-6). No PTH measurement during
the surgery was performed in PSCUH.

@ before surgery
B after surgery

Serum PTH, pmol/L

e
°

PSCUH (n=19) RMC (n=137)

Figure 4. Serum PTH level before and after surgery at Pauls Stradin§ Clinical University
Hospital (PSCUH) and Rambam Medical Centre (RMC)

Another criterion for a successful operation is the number of days spent in the
hospital after the operation. The average number of hospitalisation days after the
surgery in PSCUH was 4.1 + 1.9 days for conventional operations (n = 23) and
2.0 + 0.0 days for minimally invasive operations (n = 2).

All parathyroidectomies that were performed at RMC were done by minimally
invasive methods. The hospitalisation days after the operation are about half the
average in PSCUH for the conventional parathyroidectomies (2.1 + 1.3 days).
However, for minimally invasive operations in Pauls Stradin$ Clinical University
Hospital, the duration of hospitalisation days was exactly the same as in Rambam
Medical Centre.

Discussion

Both groups of patients from Pauls Stradin$ Clinical University Hospital in Lat-
via and Rambam Medical Centre in Israel had many similarities: the majority of
patients were females (approximately 4:1) in their 50s and 60s. In the literature,
the ratio between female and male is approximately 3:1. Most of the patients in the
Latvian group were symptomatic. This is similar to the literature, as this was a group
that met the surgical criteria. It has to be mentioned that in the asymptomatic group,
5 out of 8 patients had combined parathyroid and thyroid pathology as an additional
indication for surgical treatment.

There were differences found in location of adenomas between the groups du-
ring the surgery. However, these results may depend on the small size of Latvian
group — we obtained data on localisation of parathyroid adenoma in only 22 patients
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compared to 112 patients in the Israeli group. The Israeli adenomas’ distribution
(70.5% lower, 23.1 % upper, and 6.2% ectopic adenomas) was closer to the distribu-
tion described in the literature — 75% lower, 15% upper, 10% ectopic (8).

The accuracy of pre-operative imaging used in PSCUH was surprisingly low for
ultrasound (52.4%), MyoView (50.0%), CT (0.0%), and MRI (0.0%). The reason for
such low accuracy rates may be the small size of the study group. Another possible
explanation is the fact that 7 patients had thyroid pathologies which could have in-
terfered with the imaging of pathologic parathyroid glands; for example, 2 out of 5
patients having MRI scans before the operation also had a thyroid pathology. Unfor-
tunately, all the available imaging methods have some limitations, and there is a
need for experienced radiology staff. In other words, as Dr. Voldemars Briins, one
of the leading Latvian parathyroid surgeons, commented, “The best pre-operative
imaging technique is to locate a good surgeon.” In the published literature, the use
of US has reported sensitivities between 43% and 92%. It is not capable of distin-
guishing thyroid from parathyroid adenomas, and it is particularly difficult when
a previous neck surgery has been performed, and in thymic and upper mediastinal
lesions. CT has reported sensitivity of 35—76%, but probably its major use lies in
examining the mediastinum. Venous sampling is a relatively invasive technique
requiring a high degree of operator dependency and may be useful in persistent
or recurrent disease. MRI has reported sensitivity of 50-93%, and it is still un-
dergoing further evaluation. These techniques have similar ranges of sensitivity
of detection, and this is partly determined by the size of the lesion. However, it
is noticeable that with all the techniques, there is a wide variation in accuracy of
localization between the reported results of different centres.

The cost effectiveness of localizing techniques in recurrent disease has been
evaluated by Nilsson et al. (9) There is a debate, however, regarding the most
appropriate technique for the demonstration of recurrence. Gotway et al. showed
that the sensitivity and positive predictive value for MRI in 98 consecutive patients
were 82% and 89%, respectively, and for sestamibi 85% and 89% (10). There
was no significant difference between the techniques. Furthermore, venous sam-
pling should be used if there is a failure of localization or discrepancy between
equivocal tests. Lumachi et al. compared a variety of imaging techniques including
21T1/*"TcO, subtraction, *"Tc sestamibi/*™Tc0, subtraction, selective venous sam-
pling with a parathyroid hormone assay, US imaging, MRI, and CT (11). The
sensitivity and positive predictive value of ultrasound were 82.9% and 93.8%,
respectively, and 85% and 96.1% of *™ Tc sestamibi/*"Tc0, subtraction. The re-
sults of the use of other techniques were not so good. The combination of US
and *"Tc sestamibi/*"Tc0, subtraction resulted in an improvement in sensitivity
to 94%.

Given the inherent problems with the various imaging modalities, other tech-
niques are being explored. Parathyroid-specific antibodies have been labelled and
shown to have uptake in the parathyroid gland in animal studies (12). Human stu-
dies have not yet been performed. Although the use of "*'I-toluidine blue has been
reported to be a successful parathyroid-localizing agent, a similar compound, '*I-
methylene blue, has proved to be unsuccessful. Whilst many parathyroid adenomas
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can be demonstrated with unsophisticated imaging techniques, there is evidence
that by optimizing scanning protocols, improvements can be achieved both in
sensitivity of detection and in anatomical localization, the latter being particularly
important with the trend towards minimally invasive surgery. The use of an intra-
operative probe has been described. A variety of groups have used pre-operative
injection of MIBI followed by a gamma probe, with the probe’s success in
identifying the abnormality varying between 67% and 100% (13). Furthermo-
re, endoscopic removal of parathyroid tissue has been achieved, albeit in small
numbers, again helped by lateralizing techniques using either MIBI or ultrasound
(6). As already mentioned, US, MyoView, and MRI have a low accuracy rate and
will not be of value when considering minimally invasive operations based on the
imaging techniques alone. Therefore, to rely on other techniques for localization and
confirming of adenomas seems reasonable. From this study it is clear that during at
least 2 failed operations it was possible to know that the adenoma was not a single
adenoma, and to predict a long-term operative failure (and to avoid the second ope-
ration, or the third, by intra-operative PTH measurement). Today in PSCUH, these
biochemical measurements are done post-operatively and they give no advantage
over the calcium measurements after the operation.

Calcium level drop after the operation is a good indicator for the success of the
surgery; however, severe and permanent hypocalcaemia is a life-threatening compli-
cation of parathyroid surgery. Formerly, post-operative hypocalcaemia was a routine
and sometimes a serious short-term complication (“hungry bone syndrome”). The
acute reversal of hyperparathyroidism was associated with a robust deposition of
calcium into the skeleton at a pace that could not be compensated for by supplemen-
tal calcium. Occasionally, post-operative hypocalcaemia still occurs, especially if
pre-operative bone turnover markers are elevated. More typically, however, the early
post-operative course is not complicated by symptomatic hypocalcaemia. In this stu-
dy, 48% of the patients had hypocalcaemia after the operation. Recurrent laryngeal
nerve damage is another important complication of parathyroidectomy. Reported
prevalence of this complication was rather high in both university hospitals — 8% in
PSCUH and 9% in RMC, which reflects the experience of surgeons and the severity
of operated cases. In leading centres, less than 1% of vocal cord damage in first pa-
rathyroidectomies is reported. However, in one French study 8% of the patients had
permanent unilateral vocal cord paralysis in a small sample of re-operated patients
(14). To avoid such complications, every effort should be made to succeed in the
first parathyroidectomy. Another method that could be adopted to reduce the failure
rate is to use frozen section procedure during the operation to confirm that indeed
a parathyroid tissue was excised. Another general suggestion is to evaluate the cal-
cium level and PTH in each patient with pathologic findings of thyroid. In the future,
this can reduce problems due to formation of adhesions after each cervicotomy.

Despite that the primary aim of parathyroid surgery is to achieve normocalca-
emia after the operation, sufficient decline in intraoperative PTH level has been as-
sociated with excellent early and long-term results (15). Calcium level before and
after the operations is statistically highly significant in both Latvian (P < 0.001) and
Israeli (P < 0.0001) groups. PTH levels before and after the operation were also
statistically significant in the Latvian (P < 0.001) and Israeli (P < 0.0001) groups. In
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this study, 9 of the Latvian patients who had successful operations had an average
of 90.5% drop in PTH values (70.9-99.3%). The correlation between a successful
operation and a significant PTH drop was 100%. The other 2 patients with failed
operations had an average drop in PTH levels by 32.2%. In this case, the correlation
between failed operation and insignificant PTH drop is 100%. However, in Latvian
group, not all the patients had PTH measurements in their files. Sadly, in 3 out of 5
failed operations there was no measurement of PTH before and after the operation,
and PTH drop could not be calculated. The measurement of intra-operative PTH
accurately differentiates between single and multiple gland disease. The efficiency
of the method relies primarily on a decline of PTH in 15 minutes of 60% or more of
the baseline value, or a decline of 50% in 10 minutes as a criterion for prediction of
normocalcemia.

Conclusions

Primary hyperparathyroidism is a disease that affects more women than men. In
this study, the ratio is approximately 4:1 both at Pauls Stradin$ Clinical University
Hospital and at Rambam Medical Centre, with a peak incidence at 59 years in Latvi-
an and 57 years in Israeli study cohort. Under the study, at PSCUH, locations of the
pathologic adenomas were not predicted accurately by pre-operative imaging tech-
niques (Ultrasound, MyoView, CT, and MRI); therefore, the quality of pre-operative
diagnostics should be improved, or other techniques should be introduced.

The failure rate of the first parathyroidectomy by calcium concentration drop
after the surgery was 13% in PSCUH and 5% in RMC, 20.0% for all the parathyroi-
dectomies. The failure rate of the second parathyroidectomy in more difficult cases
was 67% in PSCUH and 0% in RMC, which shows the need for improved pre-ope-
rative diagnostics and intra-operative PTH measurement in all patients during the
parathyroid surgery.
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Kopsavilkums

Pétijuma mérkis bija izvertet dazadu primaras hiperparatireozes (HPT) preoperativas
diagnostikas un kirurgiskas arstésanas panémienu efektivitati divos galvenajos universitates
centros divas dazadas valstis (Paula Stradina Kliniskaja universitates slimnica Riga,
Latvija un Rambama Medicinas centra Haifa, Izraéld). Sim nolikam tika izvértétas
23 Paula Stradina Kliniskaja universitates slimnica (PSKUS) kirurgiski arstétu primaras
HPT pacientu vestures un salidzindatas ar 152 lidzigu pacientu arstésanas vesturem
Rambama Medicinas centra (RMC).

PSKUS jaunajai scintigrafiskajai izmeklésanai ar *"Te-tetrofosminu (MyoView) bija lidziga
precizitate epitélijkermenisu lokalizacija ka ultrasonografijai — tikai aptuveni pusé gadijumu
adenoma tika lokalizéta precizi. Biezaka komplikacija PSKUS bija pécoperdcijas hipokalcémija,
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kas tika konstatéta gandriz pusei operéto pacientu. Péc 2—10 dienu hospitalizacijas
24% pacientu tika izrakstiti no slimnicas ar hipokalcémiju, bet vienam pacientam (4%)
hipokalcémija saglabajas 18 ménesus péc operdacijas. Rekurenta balsenes nerva bojajums tika
diagnosticéts 2 pacientiem (8%), pie tam vienam no viniem (4%) saglabajas pastavigs balss
saisu defekts. Lidzigi dati par komplikacijam tika iegiiti no 128 pacientu vésturém RMC, no
kuriem 12 pacientiem (9%) bija balss saisu funkcijas traucéjumi un vienam pacientam (1%)
bija pastavigs balss zudums. Par neveiksmigas kirurgiskas arstesanas indikatoru tika izveléta
pastavigas hiperkalcémijas saglabasandas péc operacijas, kas PSKUS gadijuma noziméja
operacijas neveiksmi 14% gadijumu péc pirmds paratireoidektomijas un 67% neveiksmi otras
paratireoidektomijas laika. Pirma paratireoidektomija RMC bija neveiksmiga 5% gadijumu,
tacu otra paratireoidektomija bija veiksmiga.

Autori secina, ka PSKUS pacientiem apsekotaja laika perioda (2000-2004) bija griiti precizi
lokalizét epitélijkermenisu adenomas pirms operdcijas, pat izmantojot visas iespéjamdas
izmekléSanas metodes (ultrasonografiju, scintigrafiju ar MyoView, datortomografiju un
magnétrezonanses izmekléSanu), tade| biitu jauzlabo esosas metodes vai art jaievies citas
epitelijkermenisu vizualizdcijas metodes. Relativi augstais pirmds paratireoidektomijas un
it ipasi atkartotas paratireoidektomijas neizdoSands ipatsvars liecina par nepieciesamibu
uzlabot preoperativo diagnostiku un ieviest PTH mérisanu epitelijkermenisu operdcijas laika
visiem pacientiem ar primaro hiperparatireozi.

Atslegvardi: primara hiperparatireoze, paratireoidektomija, preoperativa diagnostika.



LATVIJAS UNIVERSITATES RAKSTI. 2008, 735. sgj.:
MEDICINA 107.-113. Ipp.

Cilveka adas cilmes Stinu iegiiSana
un pavairosana in vitro
Isolation and Propagation of Human Skin
Stem Cells in vitro
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Adas cilmes $inam piemit sp&ja diferencéties par citu organu §iinam, kas Jautu tas izmantot
Stnu terapija. Dazadu autoru publikacijas minétie adas cilmes $tinu izol€Sanas, pavairoSanas
un diferencéSanas apstakli atSkiras, tapéc ir butiski izveidot standartiz&tas metodes adas cilmes
Stinu raksturoSanai in vitro.

ST pétijuma mérkis ir cilmes $anu izol&ana no cilvéka adas un to imanhistokimiska
raksturoSana in vitro. legitie rezultati ir loti nozimigi, jo tie apliecina, ka no adas paraugiem
iegltas Stinas ekspresé cilmes $tinu markieri CD34, ka arT to, ka adas cilmes $tnu morfologiju
un virsmas antigénu ekspresiju bitiski ietekm& dazadu augSanas faktoru klatbtutne audu
kultliru barotné.

Atslégvardi: cilmes $tna, $tinas morfologija, CD34, imanhistokimija.

Autologas cilmes $iinas (sauktas arT par somatiskam un/vai pieaugusam cilmes
stunam) ir nediferencétas Stnas, kas atrodas pieaugusa cilvéka audos vai organos.
Tam piemit sp&ja paSatjaunoties in vivo un veidot dazadas diferenc€tu meitass$tinu
populacijas, kuras nodrosina organa homeostazi visas dzives garuma (6). Autolo-
gas cilmes $tinas ir atrastas smadzengs, kaulu smadzengs, asinis, asinsvados, skeleta
muskulos, ada, plausu epitélija, zarnu epitélija, aknas, aizkunga dziedzeri u. c. (8).
Lai gan cilmes Stnu audos un organos ir maz — to blivums varié atkariba no audu
tipa, neparsniedzot vienu uz 10 000 Stinam, — tas piesaista lielu uzmanibu iespé-
ju del, ko sniegtu to potencialais izmantojums biomedicina, pieméram, dopamina
neironu aizvietoSanas terapija Parkinsona slimibas gadijuma, I tipa diab&ta arstésa-
na, sirds funkciju uzlabosana p&c infarkta u. c. Autologam cilmes $tinam ir butiskas
praktiska lietojuma prieksrocibas, jo, izmantojot SGnu terapijai pasa pacienta Stnas,
nepastav audu nesaderibas un &tiska rakstura problémas (9). L1dz sim veiktie klinis-
kie izm&ginajumi ar cilmes $tnam ir devusi daudzsolosus rezultatus vairaku smagu
patologiju arstésana, ka, pieméram, miokarda infarkts, sirds i$¢miska slimiba, ar no-
vecosanu saistita asinsvadu sisteémas funkciju pasliktinasanas, B un C virushepatita
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izraisitie hepatodegenerativie procesi, retinopatija, plausu audu distrofija, insults un
neirodegenerativas slimibas u. ¢. (10, 9, 15, 7).

Cilmes §unas cilvéka ada tika atklatas nesen —2004. gada (3). Jaunakie p&tijumi
rosina domat, ka adas epiderma ir vismaz tris veidu cilmes $iinas — epidermas baza-
las Stnas, mata saknes $tinas un dermas $tnas (4, 14, 5). Pieradijumi liecina, ka adas
cilmes $tinas ir multipotentas — tam piemit sp&ja parveidoties par citam organam
raksturigu $tnu. Pieméram, no derma un matu saknés sastopamam cilmes $tinam
ir iegiiti neironi, Svana $tnas, gludas muskulatiiras §@inas, melanociti un hondrociti
(12, 13). Nemot véra to, ka ada ir visvieglak pieejamais un vislielakais cilvéka
organs (pieaugusam cilvékam no 1,5 Iidz 2 m? platiba) un gandriz visa tas virsma
ir salidzinosi blivi noklata ar matu sakném vai to aizmetpiem, ir saprotama plasa
zinatnieku interese par adas cilmes $tinu pétijumiem.

Adas cilmes §iinu izmantojumam medicina nepiecieSams detalizéts $o $inu
raksturojums. Dazadu autoru publikacijas minétie adas cilmes S§tnu izol€Sanas,
pavairoSanas un diferencéSanas apstakli ir atskirigi, tap&c ir butiski izveidot stan-
dartizétas metodes adas cilmes $tnu raksturoSanai in vitro. Darba mérkis ir adas
cilmes §nu iegliSanas metozu optimizacija un iminhistokimiska raksturo$ana in
Vitro.

Materiali un metodes

Adas cilmes 3iinu iegiiSana

Cilveka adas paraugi tika iegiiti no pecoperaciju materialiem saskana ar Centralas
gtikas komisijas atlauju. Adas paraugi (1-2 cm?) tika ievietoti sterila konteinera ar
sterilu PBS $kidumu, kam pievienoja fungizonu 0,5 pg/ml (Invitrogen) un penicilina,
streptomicina maistijumu (100 u/ml un 100 pg/ml; Invitrogen), un uzglabati +4 °C
temperatiira. P&c adas parauga apstrades dispazes (Roche) skiduma 2 h 37 °C
temperatiira epiderma tika atdalita no dermas. Derma tika sagriezta mazos gabalinos
un apstradata ar liberazi (Roche) vai kolagenazi (Sigma) 2—4 h 37 °C temperatira.
Reakcijas maistjumu filtr§ja caur 70 p neilona sietu un centrifug€ja 10 min
1500 rpm. Virsnogul$nu Skidrumu atsica un nogulsnes skaloja ar 10 ml PBS un
centrifuggja 5 min 1500 rpm. P&c skaloSanas §iinam pievienoja seruma vai bezseruma
audu kultiiru barotni.

Adas cilmes §iinu audze$ana in vitro

Dermas Siinas tika audzg&tas tris veidu barotngs:

1) seruma barotné DMEM/F12 (attieciba 3:1) ar 10% tela serumu (Invitrogen)
un penicilinu, un streptomicinu (100 u/ml un 100 pg/ml; Invitrogen);

2) bezseruma barotné DMEM/F12 3:1 ar 2% seruma aizvietotaju B27 (Invit-
rogen), penicilinu un streptomicinu (100 u/ml un 100 pg/ml; Invitrogen) un
augsanas faktoriem bFGF (bazalais fibroblastu augSanas faktors; 40 ng/ml)
un EGF (epidermas augSanas faktors; 20 ng/ml) (R&D Systems);
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3) bezseruma barotneé DMEM/F12 3:1 ar 2% seruma aizvietotaju B27 (In-
vitrogen), antibiotikam un augSanas faktoriem bFGF (40 ng/ml) un EGF
(20 ng/ml) (R&D Systems) un leik€mijas inhibicijas faktoru 10 ng/ml (LIF;
Chemicon).

Stinas audzgja 25 cm? $inu kultiru traukos (Costar) 37 °C temperatira
inkubatora ar 90% mitruma un 5% CO?. Siinu augiana tika novérota ar mikroskopu
(Leica). Sasniedzot 100% konfluenci, piestiprindjusas Stnas tripsiniz&ja ar 0,25%
tripsina/EDTA maisijumu (Invitrogen) 2 min 37 °C temperatiira, reakciju apstadinaja,
pievienojot 0,5 ml tela seruma vai tripsina inhibitora (Invitrogen). legito S$tnu
suspensiju centrifug€ja 5 min 1500 rpm un atstica Skidrumu. Nogulsném uzl&ja 1 ml
PBS un suspendgja. Tapat ari suspensiju $tnu kultiras centrifugéja, nogulsném uzlgja
1 ml PBS un suspend&ja. No §tnu suspensijas atstica 50 ul, kam pievienoja 50 ul
tripanzila krasvielas $tnu dzivotsp&jas noteikSanai, un $tinas skaitfja Gorjajeva $tinu
skaitiSanas kamera. P&c parsésanas $tinas ievietoja 37 °C temperatiira inkubatora ar
90% mitruma un 5% CO?.

Imiinhistokimijas analize

Adas $linas izs€ja uz 4-kameru priekSmetstiklina (Nunc) koncentracija 10*
Stnas/laucina 0,5 ml audu kultiru barotnes un audzgja, Iidz Stinas sasniedza 70%
konfluenci. Stinam atsiica barotni un skaloja vienu reizi ar 0,5 ml PBS, péc tam
Stnas 20 min fiksgja 4% formaldehida skiduma istabas temperattira. Pec fikseéSanas
Stnas apstradaja ar blok&Sanas un permeabilizacijas buferi (PBS buferis ar 5%
liellopa seruma albumina un 0,03% Tritona X-100) 45 min istabas temperatiira.
P&c tam paraugiem pievienoja CD34 (DAKO) un tirozinazes antivielas, un atstaja
inkubgties pa nakti 4 °C temperattira. Par negativo kontroli tika izmantots paraugs,
kuru inkubgja ar atSkaidifjuma buferi bez primaras antivielas. P&c inkub&Sanas ar
primarajam antivielam paraugus 3 reizes skaloja ar PBS buferi, kam pievienots 1%
liellopa seruma albumina. Imiinhistokimijas analizei izmantoja sekundaro marrutku
peroksidazes (HRP) reagentu un diaminobenzidina (DAB) substrata komplektu
(DakoCytomation LSAB+ System-HRP no DAKO) saskana ar razotaja instrukcijam.
Krasosanas reakciju apstadinaja, atsiicot substrata Skidumu no paraugiem. Paraugus
iemé&rca hematoksilina (Lillie s modification, DAKO) uz 30 sekundém un péc tam
vairakas reizes skaloja destiléta ident, pedgjo reizi skalojot ar krana tideni. Paraugiem
uzklaja fiks€josu skidumu (Mounting media, DAKO), uzlika priekSmetstiklinu un
apliikoja ar mikroskopu (Leica DMI4000 B). Attlus apstradaja programma /mage-
Pro® Express.

Rezultati

P&éc adas parauga apstrades ar kolagenazi vai liberazi parasti ieguva apméram
3 x 10° $Gnu. Parauga apstrade ar kolagenazi vai liberazi neietekmgja $tnu skaitu un
dzivotsp&ju, novertgjot ar tripanzila krasosanu (dati nav paraditi). PEc izs€Sanas audu
kultiiru barotné tika novérots, ka adas cilmes Sinam piemit Tpasiba veidot atSkirigu
morfologiju atkariba no barotnes, kura tas tiek kultivétas (sk. 1. att€lu). Barotn&
DMEM/F12 ar 10% tela seruma piedevu audz@tas Stnas ir adherentas Stinas ar
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fibroblastiem lidzigu morfologiju (1. att. A). Ja adas cilmes $tinas tiek audzétas
bezseruma barotne DMEM/F12 ar bFGF un EGF faktoru piedevu, tas veido
adherentu monoslani ar izceltam, sfériskam $tnu kolonijam (1. att. B). Turpretim
bezseruma barotne DMEM/F12 aug8anas faktoru bFGF, EGF un LIF klatbiitne Stinas
veido peldosas sferiskas kolonijas (1. att. C). Kopuma adas cilmes §tinu augSanu
var raksturot ka loti 1&nu, jo viena 25 cm? $tnu kultiru trauka picaudzéSanai lidz
100% konfluencei (apméram 4 x 10° §Ginas) no 1-2 cm? parauga bija vajadzigas 3—4
nedglas.

1. attéls. Adas cilmes $iinu morfologiskas atSkiribas 100x palielinajuma dazadas barotnas:
A — barotne DMEM/F12 ar 10% tela seruma, B — bezseruma barotne DMEM/
F12 ar augsanas faktoriem bFGF un EGF, C — bezseruma barotne DMEM/F12
ar augs$nas faktoriem bFGF, EGF, LIF
Morphological differences of skin-derived precursor cells cultivated in: A—
DMEM/F12 supplemented with 10% FBS; B— DMEM/F12 supplemented with
serum replacement B27, bFGF, EGF; C — DMEM/F12 supplemented with serum
replacement B27, bFGF, EGF, and LIF

Veicot cilmes §tinu markieru ekspresijas imiinhistokimisku analizi adas cilmes
stnas, tika konstatéts, ka tas ekspresé CD34 antigénu, kas apstiprina to, ka ieglitas
Stinas patie$sam ir cilmes $tinas (sk. 2. att€lu). Interesanti, ka CD34 virsmas antigéna
ekspresija bija novérojama tikai pirmas pasazas $inam un tikai bezseruma barotng.
Atkartoti tripsiniz&jot un parsgjot $tinas, ka arT audzgjot tas seruma barotné, CD34
markiera ekspresija vairs netika konstatéta. Krasojums ar anti-tirozinazes antivielam
bija negativs, apliecinot, ka tas nav melanocttu izcelsmes Siinas.

Saskaitot ickrasotas Stinas mikroskopa redzeslauka, tika konstatéts, ka CD34
ekspresija ir 88% Stnu, savukart tirozinazes un negativas kontroles paraugos ickra-
sotas $inas netika novérotas. Eksperimenti tika atkartoti vairakas reizes ar dazadam
§tnu Iinijam. Tabula ir paraditi reprezentativi rezultati.

1. tabula
Pozitivo §iinu daudzums mikroskopa redzeslauka péc CD34 un tirozinazes ekspresijas
imiinhostokimiskas analizes (reprezentativi dati), %
Percentage of skin-derived precursor cells, positively staining for CD34 and tyrosinase
markers by immunohostochemical analysis (data from a representative experiment shown)

Stinas markieris CD34 Tirozinaze Negativa kontrole
Pozittvo Stnu skaits | 88 0 0
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2. attels. CD34 markiera ekspresija adas cilmes $iinas, noteikta ar imunhistokimijas
metodi 200x palielinajuma. A — adas cilmes Siinas krasotas ar CD34 antivielu,
B — adas cilmes Siinas krasotas ar tirozinazes antivielu, C — negativa kontrole
Immunohistochemical analysis of stem cell marker CD34 expression in skin-
derived precursor cells (magnitude 200x). A— CD34 staining, B — tyrosinase
staining, C — negative control

Diskusija

Cilveka ada satur cilmes Stinas, kuras ir iesp&jams izolét un neierobezoti
pavairot in vitro (3). Literatlira ir atrodami dati par adas cilmes $tinu iegiiSanu gan
no jaundzimuso prieksadinas, gan arT no pieaugusu cilvéku adas. Pieaugusa cilveka
adas cilmes $0nam piemit cilmes SGnam raksturigas iezimes — tas vairojas in vitro
kultiird un diferenc@jas citu organu $0inds in vitro un in vivo (12, 13, 16). Adas
cilmes S§tinu iegliSana balstas uz enzimatisku adas parauga apstradi ar kolagenazi
vai liberazi. Ka tika novérots, ar kolagenazes vai liberazes metodi ieglito $tinu
skaits un dzivotspgja neatskiras, [1dz ar to abas pieejas ir izmantojamas vienlidz
veiksmigi. No adas parauga iegiito §tinu skaits ir apméram 3 x 10° §tnu no 1-2 cm?
liela parauga. Spriezot p&c Stinu blivuma kultira un augsanas atruma, cilmes $tnu
proporcija varétu biit neliela. Tas secinats saskana ar iepriek$ publicétiem datiem,
ka pieaugusa cilveéka ada apméram 1 no 30 000 Stnam ir cilmes $tna (1). Literattra
publicétajos eksperimentos noradits, ka adas cilmes Stnas tiek kultivétas barotné
DMEM, kurai pievienota piedeva F12 attieciba 1:1 vai 3:1. Noverojumi liecina, ka
adas cilmes Stinas uzrada atraku augSanu un tendenci veidot suspensiju kultiiru, ja
izmanto barotni DMEM/F12 attieciba 3:1, kaut gan biezi tiek uzsverts, ka cilmes
$tinu morfologija un diferenciacija ir atkariga no augsanas faktoru klatbitnes. Saja
darba pirmo reizi tiek salidzinata no viena adas parauga izol€tu $iinu augSana un
morfologija dazadas barotnés. Ka izradas, adas cilmes $anu morfologija dazadas
barotn@s kardinali atSkiras — ta var biit adherenta Stinu kultiira seruma barotné un
suspensiju kultira bezseruma barotn€, kurai pievienoti augSanas faktori bFGF,
EGF un LIF. Eksperimentu rezultati liecina, ka barotnes sastavam ir loti liela
ietekme arT uz cilmes Stnu markieru ekspresiju. Pieméram, CD34 ekspresija tika
konstateta tikai bezseruma barotné audzetam adas cilmes $iinam agrinas pasazas,
turpretim seruma barotné audzetas un atkartoti tripsinizétas stinas CD34 ekspresija
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netika novérota. Sie rezultati sakiTt ar autoru iepriek§gjiem pé&tijumiem par virsmas
markieru ekspresijas zudumu pie S$iinu tripsiniz€Sanas un vairakkartgjas Sinu
iesaldéSanas un atkaus€Sanas (11). Lidz §im v&l nav atrasts markieris, p&c kura batu
iespgjams Skirot adas cilmes $tinas ar plismas citometru. Ir méginats $kirot adas
cilmes Stinas p&c CD133 ekspresijas, tacu nav datu par skiroSanu pec CD34 ekspre-
sijas (2). Veiktajos eksperimentos ar imiinhistokTmijas metodi autoriem ir izdevies
paradit, ka no adas izdalitas cilmes Stnas eksprese CD34 markieri. Nakamais solis
bttu veikt CD34 pozitivo adas cilmes §tinu atlasi un raksturot to diferenciaciju
neironalo un mezenhimalo §Gnu Iinijas, ka arT proliferaciju dazadu augSanas faktoru
klatbiitne.
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Summary

Intense studies on stem cells have confirmed their general properties: capability of dividing
and renewing themselves for long periods, maintenance of unspecialized status, and ability
to differentiate into specialized cell types. Future stem cell therapy is focused on using
patient’s own adult stem cells to regenerate tissue and treat a large variety of disorders. Skin
has attracted special attention due to the fact that skin stem cells serve as a reservoir for
numerous cell lineages. It has been reported that multipotent cells from the human skin, named
skin-derived precursor cells, could generate neural and mesenchymal cells in the special
differentiation media. Thus, stem cells from skin are potential candidates for the regenerative
therapy. However, knowledge on how to obtain the most suitable donor skin specimen is still
insufficient. Such information is critical for scientists to be able to grow large numbers of
unspecialized stem cells in the laboratory for further experiments.

The aim of the study was to characterize stem cell marker expression in human skin-derived
precursor cells and to analyze their growth in different cell culture media. Our results show
that human skin-derived precursor cells express CD34, as detected by immunohistochemical
analysis. We were able to demonstrate for the first time that human skin-derived precursor cell
cultures have pronounced morphological differences depending on the cell culture medium
conditions.

Keywords: stem cell, CD34, cell morphology, immunohistochemistry.
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Darba pétita divu flavonoidu — kvercetina un kemferola — ietekme uz slapekla oksida sintazes
ekspresijas limeni Wistar linijas zZurku aknas norma un ar lipopolisaharidu (LPS) izraisitaja
ickaisuma modeli. Izmantojot redla laika polimerazes kédes reakcijas metodi, pieradits, ka
kvercetins (50 mg/kg) un kemferols (50 mg/kg) inhib& iNOS géna ekspresiju gan intaktas
zurkas, gan iekaisuma modelt.

Atslegvardi: slapekla oksids, flavonoidi, kvercetins, kemferols, lipopolisaharids, iekaisums.

Ievads

NO (slapekla oksids) tiek sintez&ts no L-arginina ar slapekla oksida sintazes
(NOS, nitric oxide synthase) palidzibu dazados audos un organos. iNOS (inducible
nitric oxide synthase, NOS 2) ir vieniga lidz §im atklata inducgjama izoforma, kas
tiek no jauna sintezéta, iedarbojoties tadiem aktivacijas signaliem ka LPS (lipopo-
lisaharids) un/vai citokini (24, 26). iNOS producg mikromolaru NO daudzumu laika
periodd, kamér tas ir inducéts. Sada veida raZotais NO izraisa citotoksiskus efek-
tus un audu bojajumus, turpreti NO nanomolara koncentracija, ko razo konstitutivas
NOS formas, ir bitiska, lai uzturétu normalu $tinu darbibu (24, 18). NO ir iesaistits
vairakos biologiskos procesos, ieskaitot iekaisumu un imanregulaciju (36, 10). Ta-
dgjadi iNOS atkarigas NO producéSanas nomaksanai var biit potenciala terapeitiska
vertiba ickaisumu un septiska Soka novérsana (9).

Flavonoidi ir biezi sastopami augos ka sekundari metaboliti, kas tiek uzskati-
ti par relativi netoksiskam bioaktivam substancém un piedalas daudzos biologiskos
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efektos. Flavonoidi ir piesaistijusi lielu uzmanibu ar plasa spektra aktivitati, kas ne-
pielayj sirds slimibu, véza, kunga un zarnu darbibas traucéjumu un iekaisuma rasa-
nos (20). Pieradits, ka flavonoidiem, kas atSkiras pec kimiskas struktiiras, ir dazada
pretiekaisuma un antioksidativa aktivitate (25). Tomér arpus $iinam veiktie petfjumi
rada, ka flavonoidu antioksidantu TpaSibas ir atkarigas no to strukturalam ipasibam,
piem@ram, hidroksilgrupu izvietojums pie benzola gredzena (28, 40). Nav zinams,
vai to strukttira ietekmé §1s Tpasibas arT $iina (7).

Dazadi pétijumi in vitro apliecina, ka flavonoidi nomac NO produkciju un iNOS
ekspresiju (16), kas apstiprinajas ari p&tijumos in vivo (32, 19). NO sintézes nomak-
Sanas mehanisms nav Tsti skaidrs. Dazi pétijumi, kuros izmantoti gan atseviski atti-
riti flavonoidi, gan viss augs vai ta dalas ar biologiski aktivajam vielam, norada, ka
flavonoidu inducéta inhibicija notiek kodola faktora NF«kB (Nuclear factor kappa B)
transkripcijas 1imeni, samazinot IkB (inhibitor of kB) fosforilaciju (37, 12), kaut ir
arT dati par citiem aktivéSanas celiem un veidiem (3). NF«kB ir viens no galvenajiem
transkripcijas inducétajfaktoriem, kas ir butiski iesaistits ickaisuma génu ekspresija
un kura modulacija izraisa signalu kaskadi, kura dazi posmi ir potenciali mérki, lai
iejauktos iekaisuma procesos.

Darba tika pétiti divi flavonoidi: kvercetins (3, 3°, 4°, 5, 7-pentahidroksiflavo-
nols), kas atrodas daudzos augu izcelsmes produktos, pieméram, sipolos, @bolos,
lapu darzenos, pupas, zalaja un melnaja t&ja, sarkanvina, abolina ziedos, ziedputeks-
nos, un kemferols (3, 4°, 5, 7-tetrahidroksiflavonols), kas atrodas brokolos, kapostos,
sipolos, pupas, asajos piparos, melnas un zalas t&jas lapas. Tiem piemit plass modu-
1gjoss efekts.

Kvercetins Kemferols

1. attéls. Kvercetina un kemferola kimiska struktiira
Chemical structure of quercetin and kaempferol
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Darba merkis

Darba meérkis ir izvertét ar reala laika polimerazes kedes reakcijas metodi fla-
vonoidu (kvercetina un kemferola) ietekmi uz iNOS ekspresiju aknu §tinas gan LPS
izraisita iekaisuma modeli, gan kontroles zurkam.

Materiali un metodes

Eksperimentos tika izmantoti pieaugusi balto zurku tevini (Itnija Wistar, svars
250-300 g). Dzivnieki sanemti no Rigas Stradina Universitates eksperimentalo dziv-
nieku laboratorijas. Zurkas sanéma granuléto baribu lidz satam (Lactamin, Zviedrija)
un dzeramo tdeni. Katra grupa bija 3 dzivnieki. Eksperimenti veikti saskana ar LR
Zemkopibas ministrijai paklautas Dzivnieku aizsardzibas &tikas padomes izstrada-
tajiem noteikumiem. Iekaisuma reakcija tika izraisita, injicgjot LPS i/p 10 mg/kg.
E. Coli (serotips 055 : B5) lipopolisaharids (LPS) iepirkts Sigma-Aldrich (Vacija).
P&tamie flavonoidi: kvercetins (Kv), kemferols (Kemf) (Dayang Chemical Co., LTD,
Taivana). Flavonoidi tika injicéti vienlaikus ar LPS i/p 50 mg/kg. Péc 4 stundam
dzivniekus dekapitgja ar Cetrnazu giljotinu (Japana), péc tam tika gatavoti zurku aknu
homogenati, RNS izdaliti ar TRI reagenta (Sigma, Vacija) palidzibu. legttais mate-
rials tika apstradats ar DNazi I, kurai nav RNazes piemaistjumu (Fermentas, Lietu-
va), lai atbrivotos no DNS klatbiitnes. legiistot ttru RNS maistjumu, veikta reversa
transkripcija ar RevertAid H Minus First Strand cDNA Synthesis Kit (Fermentas, Lie-
tuva). cDNS tika izmatota reala laika polimerazes kédes reakcijas veikSanai, izmanto-
jot QuantiTect SYBR Green PCR Kit (Qiagen) ar Applied Biosystems 7500 real-time
PCR aparatu. Amplifikacija notika 96- aku plates, kuras ienests SYBR green master
mix (Quantilect SYBR Green PCR Kit (Qiagen)) maisijums un pievienots tiesais un
atgriezeniskais praimeris. Reakcija atkartota 40 ciklus, izmantojot §adus parametrus:
50 °C 2 min, 95 °C 15 min, 94 °C 15 s un 60 °C 30 s. Praimeru sekvences: iNOS
5’-GCTACACTTCCAACGCAACA-3> un 5’-CATGGTGAACACGTTCTTGG-3’
(116 bp). Ka references géns izmantots RNS polimeraze II 5’-GCCAGAGTCTCC-
CATGTGTT-3’ un 3’-GTCGGTGGGACTCTGTTTGT-5" (135 bp). legttie iNOS
ekspresijas dati normaliz&ti pret references génu RNS polimeraze II, kura ekspresiju
teorétiski neiespaido iekaisuma faktori (LPS) un p&tamie flavonoidi. Datu analize iz-
mantota Delta-Delta Ct (Delta-Delta CT METHOD) metode. Cikls, kura transkripts
kluva nosakams (slicksna cikls — Ct), bija normaliz&ts pret ta pasa parauga RNS po-
limerazes II sliek$na ciklu, attiecinot to ka ACt = 2-(CUNOS)-CURNS polimeraze ID) " 4373 veida
izvertgjot visus paraugus (15).

Rezultati

Iegtitie dati lauj secinat, ka iNOS ekspresija aknu $tinas (K 1- 2,28; K 2- 1,53;
K 3- 1,86 ACt) (2. att.) notiek arT norma. levérojamas iNOS ekspresijas svarstibas ie-
kaisuma modela kontroles grupa var izskaidrot ar katra dzivnieka individualam ipat-
nibam. Modeli nosaciti var uzskatit par izdevusos, jo iNOS ekspresijas pieaugums
ir noverots vienai zurkai (LPS1-3,19 ACt), bet pargjam tas ir samazinajies (LPS 2-
1,15; LPS 3- 1,40 ACt) salidzinajuma ar kontroles (K) zurkam.
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Flavonoidu ietekmi uz iNOS ekspresiju nav iesp&jams skaidri novertet, jo ma-
zajas grupas izkliede ir loti liela, tacu var redzet, ka, normalizgjot iNOS ekspresiju
pret RNS polimerazes II ekspresiju, vislielaka iNOS ekspresija ir zurku grupa, kas
sanéma kvercetinu kopa ar LPS (Kv LPS 3- 1,71). Pargjam zurkam iNOS ekspresija
ir samazinajusies (Kv LPS 1- 0,96; Kv LPS 2- 1,39) (2. att.). Salidzinot grupu vide-
jos lielumus (LPS E ACt- 1,92; Kv LPS E ACt- 1,35), tomer ir novérota iNOS eks-
presijas samazinasanas. levadot kvercetinu veselam zurkam, iNOS ekspresija aknas
samazinas (Kv 1- 0,10; Kv 2- 0,45; Kv 3- 0,08 ACT; Kv E ACt- 0,21) salidzinajuma
ar kontroles grupu (2. att.).

Lidzigas tendences ir novérotas zurku grupas, kuram tika ievadits kemferols.
Kemferols samazina iNOS ekspresiju grupa, kurai tika ievadits vienigi kemferols
(Kemf 1- 0,24; Kemf 2- 0,02; Kemf 3- 0,16 ACt), un samazina to grupa, kurai ieva-
dits kemferols un LPS (Kemf LPS 1- 1,57; Kemf LPS 2- 1,56; Kemf LPS 3- 1,39
ACt) salidzingjuma ar kontroles grupu un iekaisuma modela kontroles grupu (2. att.).
Tomgr, ja salidzina vidgjos lielumus, grupa, kas sanéma kemferolu un LPS, iNOS
ekspresija ir lielaka neka dzivnieku grupa, kas sanéma kvercetinu un LPS (Kemf
LPS E ACt- 1,50). Grupas, kuram tika ievadits vienigi flavonoids, iNOS ekspresija
ir nedaudz lielaka neka dzivniekiem péc kvercetina ievadisanas (Kv E ACt- 0,21;
Kemf E ACt- 0,14) (2. att.).
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2. attéls. iINOS mRNS ekspresija attieciba pret references génu RNS polimeraze II, ACt.
K 1, K 2, K 3 — kontroles dzivnieku iNOS ekspresija aknas; LPS 1, LPS 2,
LPS 3 — iekaisuma modela kontroles grupa; Kemf 1, Kemf 2, Kemf 3 — grupa,
kurai ievadits vienigi kemferols; Kemf LPS 1, Kemf LPS 2, Kemf LPS 3 — grupa,
kurai ievadits kemferols un LPS; Kv 1, Kv 2, Kv 3 — grupa, kurai ievadits
vienigi kvercetins; Kv LPS 1, Kv LPS 2, Kv LPS 3 — grupa, kurai ievadits gan
kvercetins, gan LPS
iINOS mRNA expression anent to reference gene RNA polymerase 11, ACt. K group
shows iNOS expression level in liver of control animals (K1, K2, K3); LPS1, LPS2,
LPS3 shows iNOS expression level in LPS-induced inflammation model control
group; group where is only kaempferol injected (Kemf 1, Kemf 2, Kemf 2); group
where are kaempferol and LPS injected (Kemf LPS 1, Kemf LPS 2, Kemf LPS 3);
group where is only quercetin injected (Kv 1, Kv 2, Kv 3) and group where both
quercetin and LPS are injected (Kv LPS 1, Kv LPS 2, Kv LPS 3)
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Diskusija

Salidzinot iegilitos rezultatus ar citu petjjumu datiem, kvercetina un kemferola
ietekm& uz iNOS ekspresiju zurku aknas pretruna netiek novérota (39, 40). Tomer
izskaidrot ieglitos rezultatus, pamatojot tos molekularaja ITmen, ir griti.

Ieprieksgjos petijumos tika novérota flavonoidu ietekme uz NO Itmeni dazados
audos, kas noteikta ar elektronparamagnétiskas rezonanses spektroskopiju (EPR).
Kvercetins lielakaja deva (50 mg/kg) palielina NO koncentraciju aknas, sekliniekos,
asinis un liesa, bet mazakaja deva (25 mg/kg) — skeleta muskulos. Intaktiem dzivnie-
kiem kvercetins NO Itmeni pazemina nierés un asinis. Kemferols intaktdm zurkam
stimulé NO sintézi aknas un plausas (17, 34, 35), kaut gan tam biitu jainhib& iNOS
(32, 2), bet nieres, asints un smadzenu garoza NO koncentracija samazinajas. LPS
izraisito NO sint€zi preparats neietekméja (17, 34). Salidzinot Sos datus ar veiktaja
petijuma iegltajiem, ir noveérotas nesakritibas, kas norada uz flavonoidu atskirigo
aktivitati dazada koncentracija un dazados audos. Daudzu farmakologisko preparatu
efekti dazados organos un kultivétos audu paraugos var atskirties.

Ir petijumi, kuri pierada, ka gan kemferols, gan kvercetins samazina iNOS pro-
tetnu Itmeni aktivétas Chang aknu §tinas, kaut gan kemferols ir labaks inhibitors
zemaka koncentracija (7). Atskiribas inhib&josa aktivitate starp Siem diviem flavo-
noidiem, iesp&jams, skaidrojamas ar to strukturalajam atSkirtbam. Abiem ir hidrok-
silgrupas pie C3 un C4, 2-3 dubultsaite un 4°, 5, 7- trihidroksiflavons, kur§ tiek
uzskatits par nepiecieSamu pretiekaisuma un antioksidativiem flavonoidu efektiem
(31, 38). Galvena strukturala atSkiriba ir v€l vienas hidroksilgrupas esamiba kver-
cettnam B3’ pozicija (1. att.). Tiek uzskatits, ka kvercetina inhibgjosais efekts uz
iNOS geéna ekspresiju slépjas 3°, 4’-hidroksilgrupas pie B gredzena (1). Tacu ir ar1
izpétits, ka kemferolam mazas koncentracijas salidzinajuma ar kvercetinu ir nedaudz
labaka pretiekaisuma aktivitate. Tas parada, ka B3’-hidroksilgrupa nav nepieciesa-
ma savienojuma inhibgjosai sp&jai. Kaut gan ar citi izskaidrojumi nevar tikt izsleég-
ti, jo iesp&jams, ka parmerigs hidroksilgrupu skaits samazina hidrofobiju (30). Ir
daudz zinojumu, kuros aprakstits, ka polifenoli var darboties ka prooksidanti. Tas
var izskaidrot, ka samazinas sp&ja inhib&t iekaisuma mediatorus, ko parada kver-
cetins augstas koncentracijas (7). Tada veida kvercetins un citi flavonoidi, piemé-
ram, miricetins, palielina OH" radikalu veidoSanos un DNS bojajumus koncentracija
> 30 mkM (14). Kvercitina koncentracijai sasniedzot 75 mkM, paradas dazi raksturi-
gi citotoksiski efekti kultivetas nieru kanalinu §tinas (13), un kvercetins lielas devas
var biit genotoksisks (6).

Zinojumi par flavonoidu saistibu ar NFkB celu ir pretrunigi. Ir p&tfjumi, kuros
pieradits, ka kvercetins per os nesamazina NFkB aktivaciju nieru garoza zurkam ar
hronisku glomeruloneftitu (29) un ka gan kemferols, gan kvercetins samazina iNOS
ekspresiju, bet nesamazina NFkB aktivaciju (11). Zinots, ka tie$i kemferols, nevis
kvercetins nomac dazus tirozinkinazes meditetos signalcelus prostatas véza $linas
(41), ka arT nomac TNFa produkciju un TNFa (fumor necrosis factor alfa) induce-
to NFkB translokaciju osteoblastos (27). Tomer ir arT dati, ka gan kemferols, gan
kvercetins samazina IkBa (inhibitor of kappa B alfa) degradaciju, nomacot IKK
(IxB kinaze) darbibu, un Sis efekts uz IKK/IkB kaskadi pastiprina NFkB aktivacijas
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inhibiciju (7). Ir zinojumi, kas norada, ka kvercetins novér§ LPS-IkB fosforilaciju
kaulu smadzenu izcelsmes makrofagos (5), nomac NF«B aktivaciju, ko inducg IL-1
pelu fibroblastu 1-TK 8unas (21) vai H,O, Hep G2 Sunas (22), ka arT butiski sama-
zina IxkBa un IkBp (inhibitor of kappa B beta) fosforilacijas Iimeni mononuklearas
$tnas periferas asinis (23). Kvercetins nomac art LPS inducgto iNOS géna transkrip-
ciju pelu BV-2 mikroglija ar IkB fosforilacijas samazinasanu (4) un nepielauj iNOS
parméerigu ekspresiju IL-1p (interleikin-1 beta) aktivétos zurku hepatocitos (16).

Secinajumi

Apkopojot petijuma iegiitos rezultatus un iepriek§ minéto zinojumu datus, var
secinat, ka kvercetinam un kemferolam ir tendence nomakt iNOS ekspresiju zurku
aknas, tadgjadi samazinot LPS izraisito iekaisuma reakciju, ka arT ir tendence sama-
zinat iNOS ekspresiju veselam zurkam. Konstateta iNOS ekspresija veselam zurkam
prasa turpmaku izpé&ti.
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Summary

The authors of the article studied the effect of two flavonoids — quercetin and kaempferol —
on the expression level of nitric oxide synthase in the liver of normal and lipopolysaccharide
(LPS)-induced inflammation cases in the liver of Wistar line rats. The real-time Polymerase
Chain Reaction (PCR) analyses showed that quercetin (50 mg kg') and kaempferol (50 mg
kg') inhibit iNOS gene expression both in intact rats and in inflammation model rats.

Keywords: nitric oxide, flavonoids, quercetin, kaempferol, lipopolysaccharide, inflammation.
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In most European countries and Northern America, cardiovascular diseases induced by
atherosclerosis are the most common cause of death in elderly and middle age people (1,2).

People surviving acute myocardial infarction or stroke often suffer from disabilities. Lifelong
care of such patients is expensive and plays a major role in increment of costs in public health
systems (3, 4).

Prevention of atherosclerosis will reduce cardiovascular morbidity and mortality, enhance
the quality of life and prolong the lifespan of patients; therefore, the worldwide accepted
risk factors for atherosclerosis have to be treated consequently and early enough within the
framework of primary prevention; and we are sure that the first step in this prevention work
must be taken by GPs (5, 6, 7, 8).

All therapeutic strategies are based on lifestyle change, which covers weight reduction, sodium
restriction, controlled alcohol consumption, and increase in physical activity.

There is a strong evidence that reduction in blood pressure is followed by a decrease in
the incidence of myocardial infarction, stroke, heart failure, nephropathy, and even in
cardiovascular mortality. The success of antihypertensive therapy is greater in high risk
patients like elderly people, patients with isolated systolic hypertension, or diabetics. Risk
reduction correlates well with the degree of blood pressure reduction. However, to minimize
cardiovascular risk in hypertensives, all additional risk factors also have to be treated.

The structure of the main causes of death in Latvia in the last years has not changed.
The main cause of death is circulatory system diseases (constitutes 53.5% of all deaths).
Circulatory system diseases were registered as the cause of death in females more often than
males. Mortality rate for females was 768.8 deaths per 100 000 females and for males 761 per
100 000 males. The situation is opposite at the working age — mortality is even 3 times higher
among males. Mortality caused by heart ischemic diseases is 3 times higher among males.
GPs are the first-level specialists who do preventive work and educate patients about the risk
factors for cardiovascular diseases

Keywords: hypertension, cardiovascular heart disease, risk factors, cholesterol, body mass
index.
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Materials and Methods

The main aim of the research is

» to verify the role of GP as an expert in family medicine,

* to find patients who suffer from hypertension and explore indicators of their

health,

+ to study the effectiveness of treatment in patients with hypertension,

» to research the quality of life of these patients.

Examinations and questionaires covered 154 patients with hypertension. Physi-
cal (BMI, EKG) and laboratory (cholesterol fractions, triglycerides, creatinine) exa-
minations were done during the first visit. Patients received a questionnaire about

their medical record, treatment of hypertension, quality of life, etc.

Results

In total 154 patients were involved in the study. 139 of them (90.25% ) agreed to
carry out laboratory tests. Physical examinations were done for all (154) patients.

81.8% (126) of the questionnaires were returned completed and data analysis
was done for all these patients — 40 men (31.7%) and 86 women (68.3%) at the age

from 15 to 86 years.
» The average age of patients — 63.1 years.
* The average age of men — 58 years.

* The average age of women — 65.5 years.

Table 1
Weight/height indicators of respondents
Respondentu svars un garums
Indices Minimum Maximum Average SD

Height 147 192 166.4 9.2

/em

Weight /kg 47.5 158 85.79 19.04

BMI/ 20.23 48.00 31.01 6.04

kg/m?

Average BMI kg/m’: men — 29.5, women — 31.7

Table 2

Body mass index of respondents
Respondentu kermena masas indeksi

BMI Number %
Normal 19 15.1
Overweight 85 67.4
Obesity 22 17.5

Average BMI kg/m’: men — 29.5, women — 31.7
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During the last years we have observed that obesity epidemics has come to
Europe. In Latvia in 2005 the results were the following:

*  40% of the population was overweight,
*  16.5% of women had obesity,
*  9.5% of men had obesity.

If we take the results of physical examinations of the patients with hypertension
from rural area, we see that the results are similar compared to the results in Latvia
in general (Figures 1, 2).

VirieSu kermena masas indekss

Il Norma / Normal

. Palielindts svars / Overweight

O Daléja aptaukosanas /
Obesity |

B Aptaukosanas | Obesity Il

Figure 1. BMI — males
VirieSu kermena masas indekss

SievieSu kermena masas indekss

Il Norma / Mormal

. Palielinats svars / Overweight

O Dalgja aptaukosanas /
Obesity |

W Aptaukosanas | Obesity Il

Figure 2. BMI — females
SievieSu kermena masas indekss
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Plasma lipoproteins

Another modifiable risk factor for coronary heart disease (CHD) is the level of
plasma lipoproteins. In hyperlipidemia, elevated levels of lipids or lipoproteins are
abnormal because genetic and environmental conditions alter the production, break-
down, or clearance of plasma lipoproteins from the circulation.

We compared the results of analyses of the level of cholesterol, low density li-
poproteins (LDL), and high density lipoproteins (HDL) of our respondents with nor-
mal reference interval (cholesterol: 3.9—6.0 mmol/L; HDL: 0.9—1.93 mmol/L; LDL:
1.55-4.4 mmol/L) (Figures 3, 4, 5).

Skaits / Number
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5
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200 400

Figure 3. The level of cholesterol
Holesterina limenis
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Figure 4. The level of HDL
Augsta blivuma holesterina limenis
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Figure 5. The level of LDL
Zema blivuma holesterina limenis

The level of triglycerides. A recent meta-analysis found that hypertriglyceri-
demia was an independent risk factor for choronary heart disease (CHD). The level
of triglycerides in our patients in comparision with the normal reference interval of
triglycerides (0.55—1.9 mmol/L) is shown in Figure 6.

40
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Triglicertdi / Triglycerides, mmolL

Figure 6. The level of triglycerides
Trigliceridu limenis
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Discussion

Figure 3 shows that the level of cholesterol (3.9-6.0 mmol/L) is normal just in
50.8% (64) of the respondents. In 40.2% (62) of the respondents it is higher.

The level of triglycerides is normal in 68.25% (86) of respondents, above the
normal rate — in 31.75% (40) of the respondents.

A large part of patients with hypertension evaluate their quality of life as me-
dium or low. 19.8% answered that they frequently had disturbance of daily activities,
5.6% regulary had disturbance of daily activities, but 9.5 % of the respondents felt
so bad they could not work.

51.6% of the respondents reported that they sometimes had problems with their
nervous system, 19% reported having problems frequently, and 7.1% of the respon-
dents usually were very irritable.

GPs are the first persons who talk to patients about their state of health, about
family habits, addictions, physical activities, ask the patient what they are expecting
from the doctor and whether they are ready to collaborate with the GP during treat-
ment.

The greatest challenge of a GP during the first visit is to draw patients attention
to his/her main health problem, talk to the patient about the possibilities and need to
change his/her lifestyle, and only then discuss treatment of hypertension.

Conclusions

Examination of 154 hypertension patients demonstrated that a large number of
patients are overweight and suffer from obesity, 50% of the patients have elevated
levels of cholesterol. 54.8% of the respondents never do physical activities, 25.4%
do very rarely, 11.9% sometimes, 7.9% — 1 to 2 times a week (but notice that the
average age of the patients is 63.1 years, they come from rural area, and usually their
daily activities are combined with physical work).

General practitioners are the first who talk to patients and their families about
the importance of preventive measures early in life — physical activities in the fa-
mily, at school; GPs also assess the socioeconomic situation in a family and help to
choose the best way to implement preventive measures, find stimulation that makes
patients think about their health. Hence, GPs play an important role in influencing
the patients’ lifestyle. GPs never administer treatment in isolation, they assess all the
risk factors — smoking, blood pressure, alcohol consumption, diabetes mellitus, and
other chronic diseases as well as the family history.

The benefits of treatment must be evaluated in the light of the cost and imposi-
tion of diets and medicine taking.
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Kopsavilkums

Latvija attistoties gimenes medicinai, aktuals klast jautajums par gimenes arsta ka specialista
lomu pacientu aprapé. Publikaciju dati liecina, ka $T probléma gimenes medicinas attistibas
pirmsakumos ir bijusi aktuala lielakaja dala valstu. Pasaules p&tfjumu dati rada, ka 70-80%
pacientu apriipi veic gimenes arsti, un tas liecina par §is specialitates stabilitati.

Lai izvertétu gimenes arsta nozimi sava nozaré, tika veikts pétijums, kura iesaistiti
154 hipertensijas pacienti no viena Latvijas lauku rajona. Pacientiem tika veikti fizikalie
(EKG, svara, auguma mé&rfjumi) un laboratoriskie izmekl&jumi (asins analizes, holesterins
un ta frakcijas, trigliceridi), ka arT izdalitas aptaujas anketas ar jautdjumiem par slimibas
anamnézi un pacientu dzives kvalitati. legitie rezultati tika salidzinati ar vidgjiem raditajiem
Latvija un Eiropas valstis. Vairumam pacientu tika konstatéts svara palielinajums, holesterina
limena paaugstinasanas, daudzi pacienti maz nodarbojas ar sportu.

Darba nobeiguma apstiprinata izvirzita hipotéze par gimenes arsta lomu un iespgjam veikt
profilaktiskos pasakumus, ka arT ietekm&t un uzlabot hipertensijas pacientu dzives kvalitati.
Atslégvardi: hipertensija, kardiovaskularas slimibas, riska faktori, holesterins, kermena masas
indekss.

Summary

Physical and laboratory examinations of 154 hypertension patients in a rural area in Latvia
revealed that a large number of patients are overweight and suffer from obesity, 50% of
the patients have elevated levels of cholesterol. 54.8% of the respondents never do physical
activities, 25.4% do very rarely, 11.9% sometimes, 7,9% — 1 to 2 times a week. General
practitioners are the first who talk to patients and their families about the importance of
preventive measures early in life — physical activities in the family, at school; GPs also
assess the socioeconomic situation in a family and help to choose the best way to implement
preventive measures, find stimulation that makes patients think about their health. Hence, GPs
play an important role in influencing the patients’ lifestyle. GPs never administer treatment
in isolation, they assess all the risk factors — smoking, blood pressure, alcohol consumption,
diabetes mellitus, and other chronic diseases as well as the family history.
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The infections most commonly acquired in hospitals are urinary tract infections, followed
by surgical site infection, which is the second most common nosocomial syndrome among
hospitalized patients and a significant public health problem worldwide. Infections caused by
multiresistant microorganisms are of special concern because of the treatment difficulties.
1,117 cultures of different ram-positive and ram-negative microorganisms were isolated
from clinical samples. The leading agents were S. aureus, S. epidermidis, S. haemolyticus,
and other coagulase-negative staphylococci. Methicillin resistance among S. aureus was low,
whereas it exceeded 50% in CoNS. From Gram-negative bacteria, representatives of the family
Enterobacteraceae and non-fermenting rods from genera Pseudomonas and Acinetobacter
were isolated in similar amounts. ESBL producers among E. coli and K. pneumoniae were not
registered. Vancomycin-resistant Enterococcus was not identified.

Keywords: nosocomial infections, hospital-acquired infections, healthcare-associated
infections, Gram-positive and Gram-negative microorganisms, methicillin resistance,
coagulase.

Introduction

Nosocomial infections (hospital-acquired infections or healthcare-associated
infections (HCAI)) are a major source of morbidity and mortality today. Annual-
ly, 5-25% (depending on the country) of patients admitted to acute care hospitals
acquire an infection that was neither present nor incubating on their admission.

HCAI represent an important worldwide public health problem and are of inc-
reasing interest not only for medical staff but also for the general public and politi-
cians. HCAI pose medical as well as financial and psychological problems (14, 15,
17, 18, 20).

The most frequent types of infection in hospitals occur in the urinary tract,
bloodstream, chest, and in surgical wounds.

Surgical site infection (SSI) is the second most common (after urinary tract
infections) nosocomial infection among hospitalized patients. The reported SSI
rates vary from 2.8 to 20%, depending on the hospital characteristics, patient
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characteristics, and surgical procedures. Even antibiotic prophylaxis does not always
reduce the occurrence of SSI (2, 5, 7, 10).

Almost any microbe can cause a hospital-acquired infection. HCAI are caused
by a great variety of different Gram-positive and Gram-negative microorganisms,
mainly opportunists. The pattern of hospital-acquired infections has changed over
the years, reflecting advances in medicine and the development of antimicrobial ag-
ents. One of the most prominent features of nosocomial infections is polyresistance
to antimicrobials. So, they, particularly those caused by multiresistant microorga-
nisms, which are difficult to treat, are one of the main causes of concern for modern
medicine all over the world (2, 4, 5, 6, 7).

The aim of the present study was to assess the frequency of healthcare-asso-
ciated surgical site infections caused by different Gram-positive and Gram-negati-
ve microorganisms in a surgical hospital with a special emphasis on Gram-positive
microorganisms.

Materials and Methods

The study was carried out during 2003—-2006 at the Hospital of Traumatology
and Orthopaedics, in Riga, Latvia. Samples from patients with hospital-acquired pu-
rulent surgical site infections were examined. Most of the cultures were isolated
from wounds, skin, abscesses, indwelling artificial devices, and joints. Culture of the
samples was performed by conventional methods. The BBL Crystal Gram-positive
and Gram-negative ID System (Becton, Dickinson) was used for identification of
isolates at the species level. Resistance to a panel of antimicrobials was tested by
the disk diffusion method according to Clinical and Laboratory Standards Institute
(CLSI) standards. Methicillin resistance in Staphylococci was confirmed by the agar
screening method on agar plates supplemented with 6 mg/ml oxacillin. The presence
of the MecA gene was tested by the PCR technique. As complementary tests, the
E-test (4B Biodisk) and Slidex MRSA (Bio Merieux, France) reaction, detecting the
production of PBP2a encoded by the MecA gene, were used (16, 20). In some expe-
riments, Chromagar MRSA was used .

For detection of production of extended-spectrum beta lactamases (ESBL), we
systematically screened all isolated Enterobacteriaceae strains. The mini API ATB
Expert system was used for screening. For confirmation, the following methods were
applied:

1. A double-disk synergy test as suggested for Enterobacteriaceae. We used

ceftazidime disk 30 pg (CAZ), ceftazidime/clavulanate 30/10 pg (CAZ/CL)
and cefotaxime 30 pg (CTX), cefotaxime/clavulanate 30/10 png (CTX/CL).

2. E-test. For E-test, ceftazidime/ceftazidime + clavulanate and cefotaxime/ce-
fotaxime + clavulanate (AB Biodisk) were used (14, 16, 17).
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Results and Discussion

During the years 2005-2006, 1,117 cultures were isolated (556 and 561, res-
pectively) from 1,484 clinical samples. The leading etiological agents of SSI were
gram-positive microorganisms.

The ratio of Gram-positive and Gram-negative flora isolated from SSI in 2005
and 2006 was the following: in 2005, altogether 388 cultures of Gram-positive
microorganisms (79.67%), and only 99 cultures (20.33%) of Gram-negative micro-
organisms were isolated. The results in 2006 were similar — altogether 429 cultures
of Gram-positive (76.47%), and 132 cultures (23.53%) of Gram-negative microor-
ganisms were isolated.

The results demonstrate that the situation was rather stable in the two years.

The analysis of Gram-positive microorganisms revealed the leading role of
Staphylococci, both coagulase-positive and coagulase-negative (CoNS)

In total 220 strains of S. aureus were isolated from SSI in 2005. It is 56.7% of
all Gram-positive cultures. 141 culture (36.34%) were identified as coagulase-nega-
tive Staphylococci, 27 cultures (6.96% ) as other Gram-positive microorganisms.

In 2006, 202 cultures (47.08%) of S. aureus were isolated, 155 cultures (36.3%)

of CoNS and 72 cultures (16.62%) of other Gram-positive microorganisms were
registered.

From the 220 cultures of S. aureus isolated in 2005, 8 were methicillin-resistant,
whereas from the 220 cultures isolated in 2006, 12 were methicillin-resistant.

S. aureus is a major cause of hospital-acquired infections for several decades
worldwide. Methicillin-resistant S. aureus has spread since the late 1970s. Due to its
polyresistance, infections caused by MRSA lead to substantial morbidity and morta-
lity as well as high healthcare costs (1, 3, 11, 16, 20).

No outbreaks of the MRSA infection in our hospital were registered. Bloodstre-
am infection caused by MRSA was documented in 1 patient in 2006. No bacteremia
caused by MRSA was previously detected.

Coagulase-negative Staphylococci were frequently isolated. The leading agent
was S. epidermidis — in 2006 S. epidermidis made up 56.03% of all coagulase-ne-
gative Staphylococci. The situation in the previous three years was rather similar —
in 2005, S. epidermidis made up 56.0% of CoNS, in 2004 — 55.05%, in 2003 —
64.0%.

Concerning the other CoNS, the results are the following (the information of the
year 2006 is presented; in brackets there are data from the years 2005, 2004, 2003):

S. haemolyticus — 14.18 % ( 14.18 %, 14.1%, 11.2%).
S. saprophyticus — 5,0% ( 5.7%, 5. 98%, 2.8% ).

S. hominis —10.2 % ( 12.2%, 7.86%, 8.4% ).

S. capitis —4.1 %, (2.1%, 6.74 %, 10.5 % ).

S. warneri — 2.9 %, (0.7%, 5.62%, 3.5% ).

S. simulans — 2.9 % ( 3.5%, 2.24%, 0.7% ).



Aija Zilevica, Rita Treimane. Nosocomial infections. Etiology of Surgical Site Infection 133

Less frequently, cultures of S. intermedius, S. vitulinus, S. cohnii, S. felis,
S. saccharolyticus were isolated.

The average methicillin resistance among CoNS was more than 50%, being es-
pecially high in S. haemolyticus, S epidermidis, S. hominis, S. saprophyticus.

In total, the incidence rate of methicillin resistance among CoNS in the years
2005 and 2006 was 53.9% and 51.23%, respectively.

Other Gram-positive organisms were rarely isolated. The following species are
Enterococcus faecalis (2.9%), Enterococcus faecium (2.6%), Streptococcus agalac-
tiae (1.8%), Corynebacterium spp. (0.7%), Lactococcus spp. (0.7%), Micrococcus
spp. (1.1%), etc. Vancomycin-resistant Enterococci were not registered.

Over the past 25 years, Gram-positive infections have become a serious clinical
problem because of an unrelenting increase in antimicrobial resistance. The emer-
gence of pathogens such as methicillin-resistant staphylococci and vancomycin-re-
sistant enterococci has had a significant impact on the treatment of diseases and
created a substantial economic burden.

S. aureus causes a wide spectrum of infections — skin/soft tissue infections,
bone/joint infections, prosthetic valve, and other infections (8, 9, 12, 20).

Coagulase-negative Staphylococci, particularly S. epidermidis, the most frequ-
ently isolated member of the CoNS group, are involved in catheter-related and
bloodstream infections, infections of the ear, nose, throat, eye, etc (13, 19).

From Gram-negative microorganisms causing SSI, mainly non-fermenting rods
and representatives of the family Enterobacteriaceae were isolated

From the family Enterobacteriaceae, the most frequently isolated were Entero-
bacter spp. (16.2%), followed by Klebsiella spp. (10.1%), E. coli (8.1%) and Serra-
tia, Morganella, Citobacter spp.

Extended-spectrum beta-lactamase (ESBL) producers among E. coli and Kleb-
siella pneumoniae were not registered.

In the 2 years, there had been a tendency for the number of isolates belonging
to non-fermenting rods to increase in our hospital — from 48.48% in 2005 to 59.1%
in 2006. The leading agents were Pseudomonas spp. and Acinetobacter bauman-
nii. Their ratio changed insignificantly — 52.9% and 41.2% in 2005, and 48.7% and
43.5% in 2006, respectively.

Changes in the epidemiology of non-fermenting Gram-negative rods, especially
A. baumannii, have been witnessed in recent years in many countries. The infections
caused by these microorganisms have become increasingly common among critically
ill patients in intensive care units (ICU) (4, 6). The main problem is polyresistance.

Conclusions

In the studied hospital, HCAI surgical site infections were caused mainly by
Gram-positive microorganisms — the leading agents were Staphylococcus aureus,
followed by coagulase-negative Staphylococci S. epidermidis, S. haemolyticus a.o.
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Methicillin resistance among S. aureus was low, and outbreaks were not registered.
Methicillin resistance among CoNS was over 50%.

Gram-negative agents of SSI, representatives of the family Enterobacteriaceae,
and non-fermenting genera Pseudomonas and Acinetobacter were registered in simi-
lar amounts.

ESBL producers among E. coli and K. pneumoniae were not documented. Van-
comycin-resistant Enterococci were not identified.
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Kopsavilkums

No klinisk@ materiala paraugiem kopa izdalitas 1117 gram-pozitivu un gram-negativiu
mikroorganismu kultiiras. Galvena bija gram-pozitiva mikroflora. Visbiezak sastopamais
bricu infekcijas izraisitajs bija Staphylococcus aureus, ka ari koagulazes negativie stafilokoki
S. epidermidis, S. haemolyticus u. c¢. Meticilina rezistence S. aureus celmos bija zema, bet
starp koaguldzes negativajiem stafilokokiem ta parsniedza 50%.

Vankomicina rezistentie enterokoki netika konstateti.

No gram-negativajam baktérijam ka briicu infekcijas ierosinataji visbiezak bija sastopami
Enterobacteriaceae dzimtas parstavji un divas nefermentéjosas gintis Pseudomonas un
Acinetobacter. Paplasinata spektra beta laktamazu produkcija netika konstatéta.
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Ta ka kriits vezis tiek laikus atklats, pieaug I un II stadijas kriits v€za paciensu skaits, un
tas lauj prognozet lielu dzivildzi §Tm pacientém. Tas laika paspgj attistities un manifestéties
vélinas staru reakcijas. Lai atrastu komplikaciju varbitibas samazinasanas iespgjas, ir
nepiecieSams izprast komplikaciju rasanas radiobiologiskos mehanismus. Lai nodroSinatu
augstu dzives kvalitati p&c terapijas beigSanas, ir jameklg un jaizstrada jaunas saudzgjosas staru
terapijas metodes, kas lautu nodro$inat lidzsvaru starp nepieciesamo arstéSanas agresivitati un
neizb&gamam staru terapijas komplikacijam.

Atslégvardi: krits vezis, staru terapija, komplikacijas, radiobiologija, organsaudzgjosa
arstéSana.

Ievads

Latvija krits veézis laundabigo audz&ju saslimstibas struktiira iepem 2. vietu visa
populacija, un sievietém tas ir konstatets visbiezak no visiem laundabigajiem audze-
jiem. 2006. gada ar krits vézi saslima 1004 sievietes. Ka liecina statistikas dati, sa-
slimstiba ar kriits v&zi Latvija palielinajas no 58,6-100 000 iedzivotajam 1995. gada
lidz 81,1-100 000 iedzivotajam 2006. gada. Mirstibas zina kriits véza pacientes atro-
das 3. vieta — 1995. gada 27,4 sievietes no 100 000 un 2006. gada 37,9 sievietes no
100 000. P&c mirstibas pirmaja gada pec laundabiga audzgja diagnostic€$anas kriits
vezis atrodas 8. vieta, un §im raditajam ir tendence mazinaties: 2000. gada — 12,2%
un 2006. gada — 11,7%. Latvijas véza registra uzskaité 2006. gada bija 10 490 sie-
viesu — no tam 29,2% ar kriits vézi I stadija un 49,8% ar krits vézi II stadija (1).

Ta ka kops 1995. gada kliniskaja praksé tiek izmantots mamografijas skrinings,
uzlabojas agrina kriits véza diagnostika un ar katru gadu picaug sievieSu skaits ar
kriits v&zi agrina stadija (1).

Pedgja desmitgade Latvija un visa pasaulé kriiti saglabajosas operacijas ar visa
organa argjo apstaroSanu kriits véza agrinas stadijas ir standarta metodika, kura, ka
pieradits kliiskos petijumos, pec bezrecidivu perioda ilguma un kopgjas dzivildzes
ir ekvivalenta mastektomijai (2, 3, 4).

No 1973. lidz 1980. gadam U. Veronezi (Veronesi et al.) veica p&tijumu, kura
mérkis bija salidzinat radikalo mastektomiju (p&c Holsteda) ar kriiti saglabajoso ope-
raciju ar sekojoSo radioterapiju un kimijterapiju péc indikacijam (4). Tika randomi-
z&ta 701 sieviete ar krits v&zi, ne lielaku par 2 cm diametra. 349 pacientem veikta
radikala mastektomija un 352 pacienteém — kvadrantektomija ar visas ipsilateralas
kriits apstaroSanu. Divdesmit gados kopéja mirstiba bija 41,2% radikalas mastekto-
mijas grupa un 41,7% kriiti saudzgjoSas terapijas grupa. Mirstiba ar kriits vézi veido-
ja attiecigi 24,3% un 26,1%.

No 1976. Iidz 1984. gadam B. Fisers (Fisher et al.) veica multiklinisko pétiju-
mu, kura mérkis bija salidzinat radikalo mastektomiju (péc Holsteda) ar kriiti sa-
glabajosu operaciju ar sekojosu radioterapiju un kimijterapiju péc indikacijam (3).
Tika randomizgtas 2163 sievietes ar T ~T, (T,, T,— tumora stadija p&c izmé&ra) kriits
vezi. 713 pacientém veikta radikala mastektomija, 731 pacientei — kvadrantektomija
ar visas ipsilateralas kriits apstarosanu un 719 pacientém — tikai kvadrantektomija.
10 gadu dzivildze bija 65% pé&c sektoralas rezekcijas ar aksilaro rezekciju un 71%
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péc sektoralas rezekcijas ar aksilaro rezekciju un radioterapiju, bet 68% p&c mastek-
tomijas. Tas pierada, ka sektora rezekcija ar radioterapiju, spriezot péc dzivildzes, ir
ekvivalenta mastektomijai, bet dzivildze pec sektoralas rezekcijas bez radioterapijas
ir mazaka par 6%. Saja pétfjuma tika ari salidzinata sektorala rezekcija un sektorala
rezekcija ar radioterapiju péc recidivu kumulativa biezuma. Visos gadijumos rezek-
cijas lnijas audzgja $tnu nebija. Lokalais recidivs paradijas 39,2% gadijumu péc
sektoralas rezekcijas un 14,3% gadijumu p&c sektoralas rezekcijas ar radioterapiju.
Sie dati parliecinosi pierada radioterapijas ietekmi uz lokala recidiva paradisanas
biezumu.

H. Bartelinka (Bartelink et al.) veiktaja multikliiskaja pétfjuma pec lokala recidivu
biezuma tika salidzinatas pacientes, kuras sanéma visas kriits apstarosanu, ar pacientem,
kuram izdarfja visas kriits apstarosanu un papildu dozu uz audzgja lozu. Lokala recidiva
biezums piecu gadu laika bija daudz augstaks grupa, kura nesanéma lokalo papildu dozu:
7,3% salidzinajuma ar 4,3% grupa, kas sanéma papildu dozu (5, 6).

Mingtie petijumi pierada, ka organsaudz&joso operaciju ar sekojosu visas kriits
apstarosanu var drosi izmantot agrina kriits véza gadijuma un lokala recidiva paradi-
Sanas biezums ir atkarigs no pievaditas jonizgjosa starojuma dozas.

P&c organsaglabajosas operacijas visos gadijumos ir nepieciesama kriits apstaro-
Sana. PEcoperacijas staru terapijas doza veido vidgji 50 Gy, 2 Gy frakeija, 5 frakcijas
ned@la (standarta frakcioné$anas rezims) (2, 7, 8). Péc indikacijam dazos gadijumos
pacientei péc visas kriits pccoperacijas apstarosanas audz&ja lozai var tikt pievadita
papildu doza vidgji 16 Gy (6).

Kriti saglabajosas operacijas apstarojama apjoma var bt ieklauta ne tikai kriits,
bet ari regionalie limfimezgli péc noteiktam indikacijam (2).

Parasti staru terapiju veic ar diviem pretgjiem tangencialiem fotonu laukiem
(7, 9). Miisdienas visam pacienteém veic datortomografisku topometriju (7). Ar da-
torizetas dozu planosanas sist€mas palidzibu ir izveidotas trisdimensiju anatomijas
rekonstrukcijas, un uz to pamata apzimé apstarojamos apjomus un kritiskos blakus
organus. Par staru terapijas mérka apjomu apzimé visu ipsilateralo kriti, ietverot
kriiskurvja prieksgjo sienu Iidz ribu prieks€jai virsmai (9). Ka standartu lieto trisdi-
mensiju dozu planosanu ar individualo dozu optimizaciju katrai pacientei (2, 7, 9).
1. attela ir paradita krits véza staru terapijas klasiska metodika.

Staru lauka tika iek]auti arT blakus esoSie organi: plausa un kreisas kriits apsta-
roSanas gadijuma arT sirds. Dala no So organu apjoma sanem kliniski nozimigu jo-
niz&josa starojuma dozu, kura var izraisit nopietnas staru komplikacijas. Lai atrastu
komplikaciju varbiitibas samazinasanas iesp&jas, nepiecieSams saprast komplikaciju
rasanas radiobiologiskos mehanismus.

Jonizéjosa starojuma iedarbibas radiobiologiskie aspekti

Jonizgjosais starojums izraisa izmainas §tinas, audos, organos un organisma ko-
puma (10, 11). Jebkuras biologiskas sistémas apstaroSana ar joniz&jo$o starojumu
izraisa noteikta efekta attistibu noteikta seciba. Joniz€josa starojuma iedarbibu var
sadalit tris lielas fazes (sk. 2. att€lu) (11).
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[ kruts - Transversal = W kruts - Model View.

1. attéls. Pecoperacijas visas kriits apstarosanas kliniskais piemérs ar diviem pretéjiem
slipiem laukiem
A clinical example of post-operative whole breast irradiation using tangential
fields

Sakuma jonizgjosais starojums absorb&jas dziva objekta, un sakas pirma — fi-
ziska faze. Ladetas dalinas izraisa atoma jonizaciju un ierosinasanu. Jonizgjosa sta-
rojuma doza 1 Gy var izraisit 10° jonizaciju katra $tna. Fiziska faze ilgst ap 107
sekunzu. Nakamaja — kimiskaja faz€ joniz&tie un ierosinatie atomi un molekulas vei-
do brivos radikalus, kuri reag€ ar $tinas komponentiem straujas kimiskas reakcijas.
Jonu radikalu dzives ilgums ir ap 107'° sekunZu, un brivo radikalu dzives ilgums ir
10 sekundes.

Biologiskaja fazé ieklauti visi turpmakie procesi, sakot ar fermentativam reak-
cijam péc palikugiem kimiskiem bojajumiem. Saja fazé sakas ari bojajumu repara-
cijas procesi. Lielaka dala bojajumu veiksmigi atjaunojas, bet ne visi bojajumi var
izraisit $tinas bojaeju. Cilmes §tinu bojaeja ar turpmako $tnu skaita samazinasanos
izraisa normalo audu bojajuma manifestaciju neilgi péc apstaroSanas (pirma nedéla,
ménesis). Sekundarais $tinu bojacjas efekts ir kompensatora paaugstinata $tinu pro-
liferacija, kura notiek gan normalos audos, gan audz&ja. P&c apstaroSanas veidojas
velinas normalo audu reakcijas (fibroze, adas teleangicktazijas, muguras smadzenu
un asinsvadu bojajumi). Radiacijas kancerogenézes dé| péc ilgaka laika var manifes-
teties sekundarie audzgji. Biologiska faze ilgst no dazam minttém lidz pat vairakiem
gadiem péc apstaroSanas.

Starojums ietekmé visus $tinas dzivibas procesus, tomér galvena loma ir izmai-
nam, kas rodas DNS struktiira un genoma (7, 11), lai gan $tina ir arT citas struktiiras,
kuru bojajums var izraisit $tinas bojaeju (12). Jonizgjosais starojums iedarbojas uz
Stnas kritiskajam struktiiram tiesa un netiesa veida (sk. 3. att€lu). ledarbojoties tiesi,
ladetas dalinas izraisa DNS molekulas atomu jonizaciju ar DNS bojajumiem. ledar-
bojoties netiesi, DNS bojajumus izraisa brivie radikali, kuri paradas péc joniz&josa
starojuma mijiedarbibas ar tidens molekulam.
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biologiska faze
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2. attéls. Jonizejosa starojuma iedarbiba uz biologisko objektu (11)
Interaction of ionizing radiation with the biological object (11)

Netiesa iedarbiba 1adéta dalina, virzoties cauri videi, iedarbojas uz atseviskam
tidens molekulam, izraisot to jonizaciju vai ierosinasanu. Rodas radiolizes produkti,
ieskaitot brivos radikalus: € H*, OH*. Apm&ram 2/3 no rentgenstarojuma bojaju-
miem ziditaju DNS izraisa OH*. [z8kidusa skabekla klatbhitné notiek dazu brivo ra-
dikalu transformacija (R + O, > RO",). Sadi radikali ir stabilaki un ar ilgaku dzives
laiku, tapec spgj selektivak reagét ar $kiduma eso$ajam organiskajam molekulam.
Brivie radikali reakcijas ar organiskajam vielam veido fidenraza peroksidu, kas var
turpinat reagét ar organiskajam vielam: OH" + OH" - H,O,. Hipoksijas apstaklos
radiojutiba var krasi samazinaties, savukart ar skabekli pietickami apgadata vide ra-
diojutiba paaugstinas — to sauc par skabekla efektu (11). Skabekla efekts ir atkarigs
no skabekla spiediena vide.

Galvenie bojajumi, kurus izraisa joniz&josais starojums DNS molekula, ir vienas
spirales bojajums un dubultspirales bojajums (sk. 4. attelu) (7, 11, 12). Lielaka dala

NetieSa
iedarbiba

oy
s
—~¥ “0”»:0"‘

,::fié@‘f‘e’

i 3

T Tiesa
iedarbiba

3. attels. Jonizéjosa starojuma tie$a un netiesa iedarbiba uz DNS molekulu (12)
Direct and indirect impact of ionizing radiation on DNA (12)
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no tiem veiksmigi atjaunojas specifiskos DNS procesos, bet plasi un neatjaunojami
DNS bojajumi izraisa $tnu navi. Stinas radiojutiba ir paaugstinata M un G2 Stnas
cikla fazgs, bet viszemaka radiojutiba ir S faze.

4. attéls. DNS molekulas vienas spirales bojajums un dubultspirales bojajums
DNA single- and double-strand brake

Stinu bojajumi, ko izraisa joniz&josais starojums, tiek iedaliti tris kategorijas
(11, 12):

1) letalie bojajumi — neatgriezeniskie, neatjaunojamie, kas izraisa $tnu bojaeju;

2) subletalie bojajumi — var tikt atjaunoti dazu stundu laika, ja netiks raditi pa-
pildu subletali bojajumi, kas novedis pie letaliem bojajumiem;

3) potenciali letalie bojajumi — var tikt atjaunoti ar $Gnu reparacijas mehanis-
miem, ja $lina aizkav&jas interfaz€ un nepariet dalisanas faze.

Dziva organisma péc joniz€josa starojuma iedarbibas sakas atbildes reakcijas
gan veselos, gan neoplastiskos audos. Galvenos biologiskos faktorus, kuri ietekmée
normalo audu un audzgja audu atbildi uz radioterapiju, sauc par ,,radioterapijas Cet-
riem R” (11, 12):

— radioreparacija (Repair) — atveseloSanas no apstarojuma, kura normalizgjas

stnu ieksgja vielmaina un struktiira;

— repopulacija (Repopulation) — kompensatori palielinas §tnu proliferacijas
sp€ja, tadel Stinas vairojas;

— reoksigenacija (Reoxygenation) — pec pirmas radiacijas dozas samazinas au-
dzgja suinu skaits, seviski periférija, kas savukart uzlabo audzgja asinsapgadi
un skabekla piegadi audzgja, it seviski centra, kur agrak bija hipoksija. Pa-
matojoties uz min&to skabekla efektu, palielinas audzgja radiojutiba;

— sinhronizacija (Reassortment) — §tnas, kas izdzivojusas péc pirmas radiaci-
jas dozas, dazas stundas atrodas Siinas cikla radiorezistenta fazeé G, bet péc
tam sinhronizg&ti pariet $tinu cikla — pret joniz€joSo starojumu jutiga faze, kas
nakamaja apstaroSanas frakcija laus iznicinat vairak audzg€ja $tnu.



142 MEDICINA

Radioreparacija un repopulacija pazemina audu radiojutibu, bet reoksigenacija
un sinhronizacija paaugstina radiojutibu (11, 12).

Atveselosanas reakcijas (radioreparacija) sakas $tinas talit péc apstarojuma, ta-
del stnas var atjaunot subletalus bojajumus. Audzgja $tinas reparacijas mehanismi
salidzinajuma ar veselam $Gnam ir izmainiti, un tad€] laundabigadm $tnam ir paaug-
stindta radiojutiba. Tomér laundabigais audzgjs kopuma ir radiorezistents, jo tam ir
neviendabiga asinsapgade un skabekla nepietiekamiba (12).

Staru terapijas dozu parasti sadala dalas (frakcijas), atstajot starp tam zinamu
laika intervalu. Saja laika $tinas notiek atveseloanas reakcijas un dala no pirma ap-
starojuma radttajiem bojajumiem likvid&jas. Jo ilgaks laiks paiet kop$ pirmas apsta-
rosanas, jo pilnigak $linas atveselojas no raditajiem bojajumiem. Ar starp frakcijam
notiek §tinu repopulacija. Paraléli audzgja audos notiek reoksigenacija un sinhroni-
zacija, kas palielina audzgja radiojutibu (12).

Tipiska Stinu izdzivosanas Itkne frakciong&tai staru terapijai ir paradita 5. attela
(10). Ja Stinas nesp¢j atjaunoties no subletala bojajuma, dozas—efekta sakariba tiek
att€lota ka taisne, jo bojagajuso Stinu skaits ir tiesi proporcionals apstarojuma dozai.
Ja p&c apstarojuma $iinas notiek reparacijas procesi, tad dozas—efekta Iikne izveido
“pacelumu”, kura lielums atkarigs no reparacijas procesu lieluma. Tas ir raksturigi,
ja radioterapija lieto frakciongtu apstaro$anu. Frakcionéta starojuma efekts ir ievéro-
jami mazaks par vienlaidu apstarojuma efektu, kaut gan apstarojuma doza ir viena-
da. Dazos gadijumos terapeitiskais efekts uz audz&ju butu labaks, ja varétu pievadit
lielu dozu viena reizg, tacu tas nav iespgjams, jo nepiecieSams pasargat veselos bla-
kus audus un organus. Tapéc radioterapija parsvara izmanto dazadus frakciongsanas
reZimus.

S,
s, F———a—X4-——=

| | N

v f

Apstarojumea doza , Gy

5. attéls. Siinu populicijas mainiba frakciongtas staru terapijas laika (10)
Cell survival course during fractionated radiotherapy (10)
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Radiobiologija staru terapija

Staru terapijas mérkis ir pievadit pietickami lielu starojuma dozu audzgjam, lai
to iznicinatu, pasargajot veselos blakusesoSos audus (7). Lai novértétu veselo audu
tolerances resursus un starojuma dozu audzg&ja iznicinasanai, izmanto divus para-
metrus: normalo audu komplikaciju varbiitibu (NTCP — Normal Tissue Complica-
tion Probability) un audzgja kontroles varbtitibu (TCP — Tumor Control Probability)
(7, 11, 12, 13). Par audz&ja kontroles varbiitibu uzskata visu audzg€ja cilmes $tnu,
kas varétu izraisit audzgja turpmako augganu un bojaejas varbatibu (7, 11, 12). So
parametru grafisks att€lojums ir dozas—atbildes reakcijas liknes. 6. att€la ir paraditas
dozas—atbildes liknes normaliem audiem un hipotétiska audzgja idealam modelim.
Likne pa kreisi atspogulo audz€ja §tnu bojacjas varbiitibu atkariba no pievaditas
dozas. Likne pa labi atspogulo normalo blakus audu komplikaciju varbiitibu. Ra-
dioterapeitam ir jaizvélas tada doza, no kuras iedarbibas ict boja iesp&jami daudz
audzg&ja stnu un maksimali tiek pasargati veselie blakus audi. Staru terapija izmanto
jonizgjosa starojuma dozu terapeitisko intervalu, lai normalo audu komplikaciju var-
biitiba neparsniegtu 5% piecu gadu laika. Visiem normaliem audiem ir savs noteikts
jonizgjosa starojuma dozas slieksnis, kuru parsniedzot, paradas neatgriezenisku staru
terapijas komplikaciju attistibas varbutiba (sk. 6. attélu). Jonizgjoso starojuma dozu,
kada neatgriezenisko komplikaciju varbitiba ir kliniski pienemama, sauc par fole-
rances dozu (TD) (11, 12).

Tik licla at$kiriba Sajas dozas—atbildes likn€s audzgjam un veseliem audiem ir
izskaidrojama ar palielinato audz€ja radiojutibu, kas saistita ar straujo $tinu dalisa-
nos un citiem iepriek§ min&tiem radiobiologiskiem faktoriem.

1
3 8 Minimala
:-g 0. audzgja doza | s
£06
> Terapeitiskais
] 0.4 intervals |
502 Maksimala
“u] normalo audu doza
0
0 20 40 60 80 100
Kopéja doza (Gy)
Hipotétiskais audzejs Cilveka audzejs §
s 1.0 E
E E2
T
g g
g
[=]
e £
- =
A g
g
3, g
Doza §
o

6. attels. Dozas un atbildes liknes audzéjam un normaliem audiem
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Cilveka audzgja ir $tnu grupas ar dazadu jutibu pret joniz&joSo starojumu
(6. att.). Tap&c audzgja kontroles varbiitibas Iikne ir vidgja Iikne visam audzgja $inu
populacijas grupam. Sai liknei biis mazaks pacglums neka normalo audu komplika-
ciju varbitibas Itknei. Reala situacija ar vienadam dozam un normalo audu kompli-
kaciju varbiitibam audzgja kontroles varbiitiba vienmér blis mazaka neka paredzets,
izmantojot hipot&tiskos audzgja modelus.

Pat izmantojot loti precizas musdienu staru terapijas metodes, joniz€josa starojuma
iedarbibai tiek paklauti normalie audi. Blakus eso$o normalo audu apjoms, kas sanem
arstniecisku dozu, var parsniegt audz&ja apjomu. V&l lielaks ir veselo audu apjoms, kas
sanem starojuma dozu, kura ir mazaka par arstniecisko, tacu spgj izraisit staru kompli-
kacijas. Izmantojot staru terapiju véza arstéSanai, staru komplikacijas ir neizbégamas,
un galvenais uzdevums ir iesp&jami samazinat to smaguma pakapi (7, 9, 11).

Staru terapijas komplikaciju radiobiologiskie un kliniskie aspekti

Jonizgjosa starojuma iedarbibu uz normaliem audiem péc reakcijas paradiSanas
laika, attisttbas mehanisma un sekam var iedalit divas kategorijas: agrinds reakcijas
un velinas komplikdcijas (14).

Agrinas reakcijas vairak izpauzas atri atjaunojoSos audos, tados ka ada, kunga—
zarnu trakts, kaulu smadzenes. Tas paradas vidéji péc 3—9 nedélam no staru terapijas
kursa sakuma. Agrinas reakcijas ir parejosas, to pamata ir organisma aizsargreakcijas
uz §tnu bojaeju (11).

Velinas komplikacijas var paradities visos normalajos blakus audos — tados, kas
atjaunojas gan atri, gan leni (plausas, muguras smadzenes, galvas smadzenes, nie-
res). VElinas komplikacijas sak paradities apméram 90 dienas p&c radioterapijas kur-
sa pabeigSanas, parasti 0,5-5 gadu laika. Vélinas komplikacijas ir neatgriezeniskas
(11).

Ka atsevisku apaksgrupu var izdalit vélinas komplikacijas, kas attistas pec Tpasi
smagam agrinam staru reakcijam: sekojosas vélinas komplikacijas (11).

Velmo komplikaciju attistibas mehanismi pilniba nav noskaidroti pat lidz ms-
dienam. Ilgus gadus viena no galvenajam teorijam komplikaciju attistibai bija $tinu
teorija — cilmes Stnu bojaeja un to atjaunoSanas sp&ju samazinasanas. Pastav vie-
doklis, ka paraleli $inu mehanismiem organisma notiek arT humoralas reakcijas —
tiek noteiktas iekaisuma mediatoru un citokinu kaskades, kas inici€jas uzreiz p&c
apstarodanas (15). Sis teorijas pamata ir dazadu §inu populaciju mijiedarbiba, kuru
izraisa citokinu un augsanas faktoru ietekme — humorala teorija. Vélino komplika-
ciju attistibas patofiziologiskie celi dazados audos atSkiras, bet eksisté dazi kopigi
mehanismi. Joniz&josa starojuma izraisits endotélija bojajums rada trombu veido-
Sanos, kas savukart palielina asinsvadu sieninas caurlaidibu un intersticialo tasku.
Sis izmainas var tikt izraisitas gan tiesi, gan ar ickaisuma mediatoriem, kurus razo
makrofagi vai specifiskas parenhimas $iinas.

Komplikaciju attistibai katra organa ir savas Ipatnibas, kas ir atkarigas ne tikai
no organa audu uzbiives, bet arT no ta strukttras (11). Strukturala tolerance ir atkari-
ga no $iinu radiojutibas un cilmes $tnu sp&jam uzturét funkcionalo $tnu populaciju
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virs kritiska Itmena. Funkcionala tolerance ir organa spé&ja pildit savu funkciju, un ta
ir atkariga gan no organa uzbiives, gan no $iinu jutibas. Katram organam un audiem
ir gan strukturala tolerance, gan funkcionala tolerance.

Staru terapijas komplikaciju smaguma pakapi var iectekmét audu apjoms, kas
tiek paklauts joniz€josa starojuma iedarbibai. Tados gadijumos funkcionala toleran-
ce ir tiesi atkariga no apstarota apjoma, tacu strukturala tolerance no ta nav atkariga.
Funkcionalas tolerances atkaribu no apstarota organa apjoma sauc par apjoma efektu
(16).

Funkcionalas tolerances noteiksanai tika ieviests nosacits organu sadalijums p&c
to strukturalas uzbuves: organi ar paralélo uzbiivi un organi ar virknes uzbivi.

Virknes uzblives organa viena apakSelementa inaktivacija var izraisit visa or-
gana funkcijas zaud&jumu. Siem organiem eksisté slieksna doza, kuru parsniedzot,
iestajas pilna funkcijas zaudésana. Pie Siem organiem pieder muguras smadzenes,
n. opticus, zarnas.

Paral@las uzbiives organiem maza funkcionalo apakselementu daudzuma inakti-
vacija neizraisa organa funkcijas zaud@Sanu. Funkcijas zaud@Sana iestajas, kad tiek
inaktivéts kritiskais funkcionalo apakielementu daudzums. Siem organiem eksisté
sliekSna apjoms, zem kura neattistas funkcionalais bojajums pat p&c apstaroSanas
ar augstam dozam. Virs §T sliekSpa bojajumu pakapes palielinasanas notiek paka-
peniski, 11dz ar dozas palielinasanu. Bojajumu smagums ir atkarigs no funkcionalo
apakselementu daudzuma, ko iznicina ar jonizgjoso starojumu. Komplikaciju attisti-
bas risks ir atkarigs no dozas sadalfjuma visa organa, nevis tikai no maziem organa
apjomiem, kuri sanem lielas dozas.

Krits apstaroSanas gadijuma staru reakcijas var bt ada, plausas un kreisas krits
apstarosanas gadijuma arf sirdi (7, 9, 17).

Adas tolerance ir augstaka par arstnieciskam dozam, ko lieto kriits v&Za arste-
Sana. Peéc 2-3 nedélam no staru terapijas sakuma ada parasti attistas akiitas staru
reakcijas, kas izpauzas ka erit€ma, parejosais sausais vai mitrais dermatits un adas
hiperpigmentacija. Velinas komplikacijas ada izpauzas ka fibroze, kas var attistities
pec 60—65 Gy un teleangiektazija, kas var attistities pec 55-60 Gy (18).

Plausas pieder pie vid&ji un vélu reaggjosiem audiem. Jonizgjosais starojums iz-
raisa divas dazadas reakcijas — akiito pneimonitu, kas paradas 2—6 ménesus péc staru
terapijas beigsanas, un fibrozi, kas 1&ni attistas vairakus ménesSus vai pat gadus (19).
No vélu reaggjosiem organiem plausas ir visjutigakas pret joniz&joSo starojumu.

Plausas ir organs ar paralélo strukturalo uzbiivi. Tas ir loti jutigas pret visa or-
gana apjoma apstaroSanu, bet mazus apjomus var apstarot ar daudz lielakam dozam
(18, 20, 21, 22, 23). 7. attela shematiski paradita procentuala komplikaciju attistibas
varbiitiba atkariba no dozas un apstarota plausu apjoma (7). Tas izskaidrojams ar
funkcionala apjoma rezervi. Tikai ap 30% no organa ir nepieciesams, lai uzturétu
atbilstosu elpoSanas funkciju normalos fiziologiskos apstaklos.

Klmiskie dati par plausu komplikaciju attistibu p&c kriits apstaroSanas ir pretru-
nigi. S. Makdonalda (McDonald et al.) dati parada, ka rentgenografiskas izmainas
plausas ir konstatetas 27-40% paciensu, bet pneimontta simptomi manifestgjas tikai
0-10% paciensu (24). T. Rankati (Rancati et al.) 28% pacienSu noveroja klmisko
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pneimonitu, un 35% paciensu bija rentgenologiskas izmainas (25). Kliniskie dati
pierada staru terapijas komplikaciju attistibu plausas dazada smaguma pakape péc
kriits v€za staru terapijas.
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7. attels. Procentuala komplikaciju attistibas varbiitiba atkariba no dozas un apstarota
plausu apjoma (7)
Probability of complication development in lungs in relation to dose and irradiated
volume, % (7)

Akiitas reakcijas sirdl parasti gaidamas no perikarda, tas izpauzas ka dazada
smaguma pakapju perikarditi. Sis komplikacijas paradas diezgan atri. Kreisas kriits
vEza staru terapijas gadijuma sirds apjoms, kur$ tiek icklauts apstarojama apjoma,
nav tik liels, lai izraisitu nopietnu perikarditu vai pankarditu. Saja gadfjuma nozimi-
gakas ir velinas komplikacijas, kuras var izraisit koronaras sirds slimibas (KSS) at-
tistibu. Histopatologiski vélinas komplikacijas miokarda raksturo domingjosa difuiza
intersticiala un perivaskulara fibroze, ka arT kardiomiocttu daudzuma samazinasanas.
Jonizgjosais starojums izraisa kapilaru endotelialo $tinu latentu bojajumu; nopietnas
izmainas miokarda kapilaros, ieskaitot endoteliocitu membranas neviendabigumu/
nestabilitati, citoplazmas izbriesanu, trombozi un sieninas plisumu (26). 8. attéla
shematiski paradita procentuala komplikaciju attistibas varbiitiba atkariba no dozas
un apstarota sirds apjoma (7).
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8. attels. Procentuala komplikaciju attistibas varbiitiba atkariba no dozas un apstarota
sirds apjoma (7)
Probability of complication development in heart in relation to dose and irradiated
volume, % (7)
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Krits véza kombinétas arstéSanas gadijuma gan vienlaiciga, gan sekojosa staru—
kimijterapija krasi palielina staru komplikaciju attistibas atrumu un smaguma pakapi
(27, 28).

P&édgja laika paradijuSies dati par palielinatu KSS un akiita miokarda infarkta
(AMI) biezumu kriits vé€za pacient€m, kuras san€musas staru terapiju (29, 30). Visa
pasaul€ notiek ka prospektivie, ta ari retrospektivie p&tijumi ar mérki noskaidrot péc-
operacijas staru terapijas ietekmi uz sirds slimibas attistibu (31).

Skandinavijas pétnicku dati parada paaugstinatu KSS biezumu pacientém, kuras
sanéma pécoperacijas apstaro$anu, salidzinajuma ar pacientém, kuram tika veikta
tikai kirurgiska arstéSana. Ilgtermina novérotam pacientém pieradits, ka starojuma
izraisita KSS relativais risks ir 3,2 (32, 33).

Miciganas Universitate ASV tika veikts retrospektivais petijums, kura ietvaros
analizgja veselibas stavokli 834 sievietem, kuras sanéma pecoperacijas staru terapi-
ju kratij laika perioda no 1983. Iidz 2000. gadam (34). Vid€jais noverosanas laiks
bija 6,8 gadi, vidgjais sievieSu vecums — 55,7 gadi. Vismaz viens AMI bija 1,4%
gadijumu un 2,4% gadijumu bija vismaz viens AMI vai KSS, kuru arstéSanai ne-
pieciesama kirurgiska iejaukSanas. Sie dati tika salidzinati ar standarta populaci-
jas datiem. Daudzfaktoru analizes dati paradija, ka kreisas kriits véza pacientem,
kas sanémusas staru terapiju, bistamibas attieciba (HR — hazard ratio) bija 7,92
(p = 0,049), pieméram, ar cukura diab&tu slimam sievietém HR bija 4,42 (p = 0,03)
un aktivam smékétajam HR bija 6,95 (p = 0,004). Autori secindja, ka, nenemot véra
nelielus absoliitus skait]us, risks saslimt ar KSS un AMI ir statistiski ticami palieli-
nats pacient€m, kuras sapéma staru terapiju kreisas kriits véza arstéSanai. Tapec ir
svarigi veikt petfjumus, kas versti uz jaunu staru terapijas metodiku izstradasanu un
kas lautu samazinat KSS risku.

Pagaidam parliecinosi netika paraditi dati, kada ir kreisas krits apstaroSanas
ietekme uz KSS progresiju sievieteém, kuras slimo ar KKS, pirms véza diagnozes
noteikSanas. Interesants pétfjums tika veikts Merilendas Universitate ASV (35). Tika
retrospektivi analiz&ti 41 sievietes dati, $Ts sievietes no 1980. Iidz 1994. gadam sa-
néma staru terapiju pec organsaudzgjosas I un II stadijas krits véza operacijas. Tika
salidzinati dati pacienteém ar kreisas un labas kriits vézi. Vid&jais noverosanas ilgums
bija 9,6 gadi. P&c analizes datiem, vienigais parametrs, kur§ statistiski nozimigi at-
skiras, bija mirstiba ar KSS. Pacientém ar kreisas kriits veézi ta bija 49% un ar la-
bas — 9% (p = 0,08). Sie dati parliecinosi pieradija staru terapijas nozimigo ietekmi
uz jau esoSas KSS gaitu.

T. Rankati et al. veica multiklinisko retrospektivo pétijumu ar mérki noskaidrot,
kads ir risks saslimt ar AMI pé&c kriits véza staru terapijas (25). Tika analiz&ti 6680
sievieSu dati, kuras arstgjas Ontario, Kanada no 1982. lidz 1988. gadam. Pacientes
iedalija tris grupas: ar elektrokardiografijas metodi un asins enzimu noteikSanu pie-
radits AMI; ar AMI diagnozi, kas noteikta p&c naves; bez AMI. Petijuma mérkis
bija noteikt riska faktorus, kas izraisa AMI pirmajam divam grupam. 191 sievietei
AMI diagnoze tika verificéta, un 92 AMI diagnozes tika noteiktas péc naves. Tika
atrasti trTs parametri, kas statistiski ticami palielina AMI risku: kreisas kriits vézis
(HR = 1,96), parasternalo limfmezglu zonas apstarosana ar taisno prieksgjo lauku,
kas ietver sirdi (HR = 1,9), un papildu doza uz audzgja lozu, kas atrodas medialos
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kvadrantos vai centrali (HR = 1,02/cm? no papildu dozas lauka platibas). Autori se-
cindja, ka AMI attistibas risks p&c staru terapijas atkarigs no ta, kuras kriits vézis
tas ir, no papildu dozas lauka platuma kreisas kriits gadijuma un no parasternalas
limfmezglu zonas apstarosanas.

Dati parada, ka sievieteém ar kreisas kriits v&zi p&c staru terapijas ir augsta KSS
un AMI attistibas riska varbitiba.

Sakara ar kriits véza savlaicigu atklasanu picaug I un II stadijas kriits véza pa-
ciensu skaits, kas lauj prognozgt ilgu dzivildzi §Tm pacientem; tas laika paspgj attis-
tities un manifestéties velinas staru reakcijas (36). Tap&c ir svarigi atrast jaunas staru
terapijas metodes, kas lautu pilnigi izvairities no staru terapijas komplikacijam vai
butiski samazinat tas.

Secinajumi

Pedgjos gados picaug agrino stadiju kriits véza paciensu skaits. Biezak izmanto
organsaudzgjosas operacijas ar staru terapiju. Agrino stadiju kriits véza pacientém ir
sagaidama liela dzivildze, kuras laika var attistities un kliniski paradities smagas veli-
nas staru komplikacijas. Tas var negativi ietekmét sievietes dzives kvalitati un dazos
gadijumos pat kliit par naves c&loni. ArstgSanas mérkis ir ne tikai izarstét pacienti no
vEza, bet ari nodro§inat augstu dzives kvalitati p&c terapijas pabeigSanas. Ir jamekle
un jarada jaunas saudz&joSas staru terapijas metodes, kas lautu nodrosinat lidzsvaru
starp nepiecieSsamo arstéSanas agresivitati un tas izraisitam komplikacijam.
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Summary

Due to improvement of early diagnostics of breast cancer, the number of I and Il stage breast
cancer patients is growing. These patients have excellent survival estimation. During the
lifespan of a patient after the therapy, radiotherapy complications can arise and manifest.
To find methods for reduction of the probability of complications, it is essential to understand
the radiobiological pathways of the induction of complications. To assure a high quality of
life after completion of the therapy, it is necessary to investigate and create new methods of
breast conserving therapy capable to provide balance between the needed therapeutic effect
and complications.
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Liver Function as Determined by *C Methacetine
Breath Test Following the Admission of Paclitaxel-based
Chemotherapy
Ar BC metacetina elptestu noteikta aknu funkcija
pacientém peéc paklitakselu saturoSas kimijterapijas
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The currently used diagnostic methods do not allow prediction of adverse events caused by
systemic chemotherapy compounds that are metabolized via liver cytochrome P450 (CYP450)
pathways. The current study is aimed to investigate whether the results of *C methacetine
breath test (MBT) are altered by paclitaxel-containing chemotherapy regimen since both
substances are metabolized via CYP P450.

Seven female patients (aged 45-66 years) undergoing complex treatment for ovarian cancer
were tested by MBT before admission of paclitaxel therapy and during the 1st, 2™, and
28th day following the therapy. There was no common trend of MBT result dynamics, nor
decreased MBT results were observed following paclitaxel treatment in this group of patients.
The drawn conclusion is that administration of paclitaxel-based systemic chemotherapy does
not alter MBT performance in the majority of patients.

Keywords: chemotherapy, paclitaxel, liver, breath test, methacetine.

Introduction

Administration of systemic chemotherapy is frequently associated with toxic ad-
verse effects, and in most of the cases it is hardly possible to predict the toxicity of
the planned therapy in a particular patient. A number of pharmaceuticals being used
in systemic chemotherapy may be hepatotoxic; disturbed microsomal liver function
by involving cytochrome P450 enzymes is among the most important mechanisms
for the development of toxic adverse effects.

Taxanes are among potentially hepatotoxic chemotherapy medications being
metabolised via hepatic cytochrome P450 (CYP 450) pathways. The current routi-
nely used diagnostic approaches do not allow predicting toxicity of drugs, including
taxanes; therefore, a diagnostic method allowing predicting severe adverse effects or
adjusting the dose of the drug for the particular patient would be of clinical impor-
tance. The phenotype of CYP 450 or its subtypes may be indicative of the pharma-
cokinetics of the drug substances used in cancer chemotherapy' 2.
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Paclitaxel is a widely used drug for systemic chemotherapy, being used in a
number of clinical situations. For ovarian cancer, paclitaxel is included in the first-
line medication according to the international guidelines (e.g., ESMO guidelines).
Paclitaxel administration is causing hepatic adverse effects in up to 39% of the
patients (AST increase — 39%, alkaline phosphatase increase — 36%, grade 3 or 4
GGT increase — 14%); additionally, the drug is responsible for sensory neuropathy
in 71%, nausea — 30%, diarrhea — 27%, vomiting — 18%, ECG abnormalities — 60%
and alopecia — in 90% of the cases as well as for other adverse effects?.

The terminal half-life elimination period of paclitaxel is 27 hours®. Paclitaxel is
metabolized via the liver CYP P450 pathways to minor metabolites, in particular by
the CYP3A4 and CYP2CS8 primarily to 6-alpha-hydroxypaclitahel.

Methacetine, a derivate of phenacetin, is a substrate commonly used in liver bre-
ath testing, having demonstrated good correlation to liver fibrosis and Child-Pugh
staging*. Decreased liver breath test results while using methacetine were also
found in healthy older age population’.

Methacetine is metabolised via the liver CYP P450 pathways, primarily via CY-
P1A2%

We hypothesized that methacetine metabolism as determined by the "*C breath-
test may become substantially altered after the admission of paclitaxel since both
substances are undergoing CYP450 metabolism.

The Objective

The objective of the study was to perform comparison of '*C-methacetine liver
breath test (MBT) results before and after the admission of paclitaxel-based cancer
chemotherapy.

Patients & Methods

The principle of C breath-testing

The performance of stable isotope (*C) breath-testing is based on the detection
of *C-labeled carbon dioxide (*CO,) in the exhaled air after administering "*C labe-
led substrate. The substrate is chosen depending on which enzyme activity is going
to be measured, and is expected to be metabolized by the target enzyme. Based on
the measurements of *CO, in the exhaled air, it is possible to have indirect judgment
on the activity of the target enzyme.

A number of different substrates have been used to measure the functional ac-

tivity of the liver; these could be classified in three major groups depending on the
liver function the tests are targeting, i.e., microsomal, cytosolic, or mitochondial.
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Breath-testing applications in oncology

Until recent time, breath test applications have been limited in oncology, in par-
ticular in the field of testing the liver functions. A few years ago, Paul Watkins’
group in the USA published their results on the erythromycin breath test and doxe-
taxel (another drug of the taxane family) clearance. Erythromycin (**C-N-methyleryt-
hromycin) is a substrate metabolized via CYP 450 (CYP3A4 subtype), similarly to
doxetaxel. The authors have demonstrated good correlation between the results of
the erythromycin test and clearance of doxetaxel’.

More recent studies in oncology have also used erythromycin breath test for
CYP 450 3A phenotyping to seek the correlation to CYP3A4 genomic DNA variants
in cancer patients!’.

Description of the method

75mg C-methacetine (99% "*C enrichment) was administered in a gelatinous
capsule after an overnight fast; the measurements of '*C/ ?C ratio in the exhaled
air were performed by isotope-selective non-dispersive infrared spectrometry (RIS,
Wagner Analyzen Technik, GmbH, Germany) at baseline as well as at 10, 20, 30, 40,
50, 60, 80, 100, and 120 min. intervals after the admission of the substrate. Cumu-
lative *C dose recovered over 120 min period and expressed as percentage of the
total *C dose administered (CUM 120) was used for comparison between the MBT
results.

Patients

Altogether seven female patients (aged 45-66 years) scheduled for paclitaxel
based chemotherapy treatment due to ovarian cancer were involved before starting
the 1% cycle of chemotherapy. They were tested by MBT before the admission of the
therapy as well as on the 1%, 2% and 28" day after the administration of the initial
therapy, i.e., prior to the 2™ chemotherapy cycle. The administered chemotherapy
regimen consisted of paclitaxel (75 mg/m?) and carboplatin (300 mg/m?)

Results

Considerable variations of baseline MBT results were observed in the tested
patients (range of CUM 120: 11.8 — 35.8), although only one patient could be diag-
nosed with pathologically decreased liver function, following the criteria suggested
by the manufacturer (CUM 120 — 11.8).

There was no liver disease history reported in the previous disease histories, nor
abdominal ultrasound and liver clinical chemistry tests were indicating liver disease
in any of the patients referred to therapy and diagnostic work-up (neither in the pa-
tient with decreased MBT results at the inclusion).

The mean value (CUM 120) of the MBT results prior to the therapy was 24.6%
recovered with SD 8.82; Day 1 after the treatment — 22.54% recovered with SD
8.51; Day 2 — 23.07% recovered with SD 8.46; and Day 28 — 25.07% recovered
with SD 5.46.
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There was no common trend observed in MBT results according to CUM
120 following the drug administration for the studied patients. Only two patients
demonstrated decreased MBT results on the first day after the treatment.

29 -
27 1
25 1
23
21 1
19

CUM 120 (% recovered)

17

15
Before therapy Day1 Day2 Day28

Figure 1. Distribution of 3C methacetine breath test results (CUM 120) before and after
the admission of chemotherapy treatment (mean values, standard deviation)
BC metacetina elptestu rezultati (CUM 120) pirms un péc kimijterapijas preparatu
ievadisanas (videjas vertibas, standarta novirze)

Statistical Analysis

The statistical analysis by ANOVA did not demonstrate significant differences
between the MBT results obtained at different times, i.e., before the therapy and 1,
2, and 28 days after the admission of paclitaxel-containing therapy (p-value 0.921;
F critical value 3.009).

To evaluate whether paclitaxel-containing therapy has influenced the results of
the MBT, the breath test results prior to the therapy and on the first day after the
therapy were compared by t-test for equality of means, and no statistical significance
between the two test results was confirmed (t Stat = 1.01; p = 0.35).

Discussion

The obtained results do not confirm our hypothesis that admission of paclitaxel-
containing chemotherapy may alter the results of MBT. We did not find any common
pattern of MBT results following the admission of paclitaxel-based chemotherapy.
There might be a possibility of subgroup differences, but the small experiment group
size does not allow distinguishing between subgroups.

Further studies involving a larger group size and adding information on the sub-
stance elimination speed to the MBT results would be needed to address the poten-
tial role of MBT in paclitaxel chemotherapy.
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Conclusions

The administration of paclitaxel in combined cancer patient chemotherapy does
not significantly alter the results of *C-methacetine breath test in the majority of
patients.
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Kopsavilkums

Kimijterapija lietojamie medikamenti, t. sk. taksanu grupa (pie tas pieder ari plasi lietotais
paklitaksels), kuri tiek metabolizéti aknu citohroma P450 sistema (CYP450), nereti izraisa
nopietnas blaknes. Paslaik nav pieejama neviena metode, ar kuras palidzibu biitu iespéjams
prognozét iespéjamo kimijpreparatu toksicitati. Metacetinu, kura metabolisms ari notiek caur
CYP450, iespéjams izmantot diagnostiska stabilo izotopu (P C) elptesta (MBT) ar merki noteikt
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aknu funkcionalo spéju. Autori izvirzija hipotézi, ka MBT rezultats varétu biitiski izmainities
péc paklitakselu saturosas kimijterapijas ievades.

Septinam sievietem (vecumd 45—66 gadi), kuram bija ordinéta paklitakselu saturosa
kimijterapija olnicu veza arstésanai pirms terapijas un 1., 2. un 28. diend péc kimijterapijas
medikamentu ievades, tika veikts MBT. legitie rezultati neapstiprindja statistiski ticamas
atskiribas starp izmeklejumu rezultatiem, kas bija veikti minétajos laika intervalos. Netika
konstatéta art parliecinoSa MBT rezultdta izmaina pirmaja diend péc preparata ievades.

Ir iespéjams planot turpmdakus pétijumus, meklejot iespejamo MBT rezultatu koreldciju ar

paklitaksela elimindcijas atrumu, ka art palielinot izmeklejamo paciensu skaitu apaksSgrupu
analizes veiksanai.
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The EMT Phenomenon: Special Emphasis on Analysis
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Background: Structural changes of microenvironment caused by chronic liver disease
contribute to the formation of the molecules and cellular signals that influence human liver
progenitor cell behavior, leading to subsequent formation of ductular reactions. These reactions
are primarily composed of intermediate hepatocytes. Specific phenotypic hepatic cell markers
were employed to analyze the presence of ductular hepatocytes biology in the portal tracts of
cirrhotic liver.

Methods: We investigated the expression of TGF-B-1, CK-7, vimentin, and iNOS in the liver
tissues of 23 biopsies of patients with chronic hepatitis C and liver cirrhosis (12 cases). The
stage of fibrosis was evaluated according to the METAVIR system.

Results: Ductular hepatocytes are a unique group of epithelial cells, perhaps, under pathological
conditions, representing a transient amplifying population with tripotential differentiation into
hepatocytes, cholangiocytes, and myofibroblasts (through EMT (epithelial to mesenchymal
transition)). It is likely that EMT of ductular hepatocytes can occur only if the differentiation
of these cells into mature hepatocytes and cholangiocytes is impaired.

Keywords: fibrosis, liver hemosiderosis, EMT, ductular hepatocytes, microenvironment.
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Specific Molecular Signals that Mediate Epithelium-Driven

Fibrosis: a Review

Epithelial to mesenchymal transition is a process that is characterized by loss of
cell-cell contacts, downregulation of E-cadherin and expression of epithelial cells’
specific differentiation markers. As a consequence, cells become more motile and
change epithelial phenotype to mesenchymal. Activation of EMT is vital during em-
bryogenesis, as it contributes to the formation of such structures like mesoderm and
neural tube. Normally, EMT does not occur in adult species. However, under patho-
logical conditions, EMT not only transpires but also stimulates the development of
fibrosis. The reverse process to EMT is MET (mesenchymal to epithelial transition).
The idea of the change of the cell’s phenotype was first proposed in 1989 by scien-
tists from the Laboratory of Development of Physiopathology of the National Center
for Scientific Research, France, headed by Brigitte Boyer (1).
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Changes of EMT-related markers in epitheliocytes
Ar epiteliocitu transformaciju par mezenhimocitiem saistitu markieru ekspresijas
izmainas epiteliocitos

During EMT changes occur in gene expression profiles associated with stepwise
progression of mesenchymal cell differentiation. These changes are controlled by
many factors working in cohort, such as nitric oxide (NO), nuclear factor-kappa B
(NF-kP), transformed growth factor beta 1 (TGF beta 1), etc (19, 22 ).

NO plays an important role in smooth myocytes relaxation, signal transduction,
and regulation of trombocytes’ activation. Exposure to high concentration of NO le-
ads to an immediate and severe irritation of the tissue and activation of the immune
system. Down-regulation of NO is associated with hypertension, obesity, diabetes
(25), heart failure (26), atherosclerosis (19), aging, and cigarette smoking (31, 34).
Catalysis of NO synthesis depends on NO synthetase (NOS). There are three types
of NOS: eNOS (epithelial NOS), nNOS (neural NOS), and inducible NOS (iNOS).
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NO also may attenuate the expression of TGF beta 1. Asymmetric DiMethylArgini-
ne (ADMA) — antagonist of eNOS — leads to the increase in the expression of TGF
beta 1 (Fig. 2) (9). NO mainly derives from eNOS. During idiopathic pulmonary
fibrosis, the number of alpha smooth muscle actin (alpha-SMA) and type I collagen
positive cells expressing eNOS,is considerably lower than the number of fibroblasts
expressing TGF beta 1. Presumably, NO is necessary for maintenance of epithelial
phenotype (30). At the same time, low concentration of NO contributes to profibrotic
stimulation and EMT.

Decreased NO level ———— > Induction of EMT
ADMA

.

Endostatin expression ———» TGF beta
expression

Fig. 2. Influence of ADMA on the expression of the TGF beta 1
ADMA (Asimetriska dimetilarginina) ietekme uz TGF beta 1 ekspresiju

All three known isoforms of NOS cooperate, thus modifying the expression of
each other. Some intermediate molecules in these signaling pathways are NF-kB,
INF-gamma (interferon gamma), and TNF alpha (tumor necrosis factor alpha) (21).
For instance, nNOS can decrease the expression of iNOS via suppression of NF-kB
gene. Notably, expression of only one isoform of NOS is almost never observed.
More often two or all three molecules are expressed together, for instance, during
Alzheimer’s disease (iNOS and eNOS) (6).

In inflammation-related disease (IRD), iNOS produces the highest levels of
NO. Usually, iNOS is expressed by macrophages that contribute to antimicrobial
and antibacterial functions of phagocytes. However, iNOS may also be expressed
by hepatocytes and dermal fibroblasts. Such expression may be induced by cyto-
kines and bacterial infections. In hepatocytes, iNOS expression is LPS- (bacterial
lipopolysaccharide) dependent. Interestingly to note, during HCV (hepatitis C) virus
infection, levels of iNOS are increased not only in hepatocytes, but also in B-cells.
DNA-double stranded breaks, in combination with NO oxidative activity, highly inc-
rease the probability of gene mutation (27, 25). Expression of iNOS correlates with
the progression of renal fibrosis. Renal fibrogenesis is characterized by progression
of EMT and oxidative stress (7, 8).

Induction of EMT depends on activation of many factors. One of the important
growth factors is TGF-B-1, which seems to be involved in the majority of signaling
pathways (Fig. 3, 4)



160 MEDICINA

TGF-B-1 regulates such processes as cell proliferation, apoptosis, and EMT du-
ring embryogenesis and numerous pathological conditions. TGF-B-1 cooperates with
oncogenic Ras (rat sarcoma viral oncogene) proteins and RTK (receptor tyrosine
kinase) to induce tumor metastasis or EMT. TGF-B signaling pathway is initiated
when TGF- binds to Type I and Type II receptor kinases. Next, Smad2 (Homolog
of drosophila protein — Mothers Against Decapentaplegic) and Smad3 are phosp-
horilated. These phosphorilated molecules bind to Smad4. Heterodimeric and hete-
rotrimeric complexes are formed. The above mentioned complexes accumulate in
the nucleus; then bind to two dozen different transcription factors, co-activators, and
co-repressors, thus promoting or inhibiting the expression of target genes.

There is an alternative pathway of TGF-B-1 signaling that involves Takl (TGF
activated kinase 1), ERK/MAPK (mitogen-activated kinase), and RhoA (Ras ho-
molog gene family member A). Smad7 is a natural inhibitor of TGF-B-1 signaling
pathway. Smad7 is expressed or even overexpressed during the response to TGF-p-1
signaling and specific target gene expression. Smad7 binds not only to TGF-p-1 first-
type receptor, but also to BMP first-type receptor. Such binding inhibits the phosp-
horilation of R-Smad. Overexpression of Smad7 leads to suppression of pro-survival
functions of NF-kB and initiation of apoptosis through MAPK signaling pathway.
Smad7 provides the environment for forming the Takl1-MKK3 (TGF-B-1-activated
kinase — mitogen activated kinase 3) and p38 MAPK complex. Further activation of
p38 MAPK inactivates GSK-3f (glycogen synthase kinase 3 beta), which phospho-
rilates B-catenin, thus stabilizing it, and induces PB-catenin-mediated apoptosis (24,
35, 36).

Some other signal molecules which induce EMT include EGF (epidermal growth
factor) family members, FGFs (fibroblast growth factor), HGF (hepatocyte growth
factor) and IGF1/2 (insulin-like growth factor). TGF-B-1 regulates multiple effectors
involved in PDGF (platelet-derived growth factor) signaling pathway — STAT1 (sig-
nal transducer and activator of transcription) and STAT3b. Notably, PDGF/PDGF-R
loop is essential for completing EMT (7, 14).

Apart from iNOS and TGF-B-1, NF-kf have been shown to induce EMT. Ac-
tivation of NF-kf} pathway induces the expression of genes whose code cytokines,
cytokine receptors, and cell-adhesion molecules, as well as genes, are responsible
for proliferation and oncogenesis. Binding of NF-kf3 to DNA is possible only in he-
tero- or homo-dimers that also include ReLA/p65, cRel, RelB, p50, and p52. These
molecules act in a way homological to Rel domains. This factor family mediate
DNA binding and dimerization, its interaction with inhibitory factors such as Ikf,
which inhibits the action of NF-«f. There are three common molecules controlling
the activity of NF-kf: IxPa, IkBp, and IkPe, and they act as negative regulators.
Stimulation of the cell by inflammatory molecules, such as TNF-a (tumor necrosis
factor) or IL-1, induces the phosphorilation of IkP. This leads to the release of NF-
kp; thus, NF-kf may bind to target genes. Ikf kinase (IKK) complex plays the most
important role in the phosphorilation of Ikp, which consists of 2 domains — IKK1
and IKK?2 and NF-k essential modulator (NEMO). NF-kp may also act in Ras-de-
pendent manner.
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NF-kB may play a role in cell survival and EMT during TGF-B-1-induced apop-
tosis. Nevertheless, overexpression of NF-kf3 leads to induction of EMT, even in
the absence of TGF-B-1. NF-kP also maintains mesenchymal phenotype after EMT
induction, but down-regulation of NF-kf leads to reversible EMT — MET (Fig. 1).
TGF-B I induces the expression of NF-kf3, meanwhile NF-kf} activates genes which
are required for TGF-B-1-induced EMT. Therefore, collaboration between TGF--1
and NF-kf} signaling pathways takes place. TGF-B-1 can function in Smad-indepen-
dent manner (epitheliocytes of the liver) through Tak1. Tak1, in response to TGF--1
expression, phosphorylates IKK complex, thus promoting activation of NF-kf. Inte-
ractions between TGF-f3 and NF-kp} signaling pathways are reflected in Fig. 3. There
are alternative signaling pathways that induce EMT. Such a diversity of signaling
pathways is needed to increase the effectiveness of EMT induction (13).
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In the embryo, EMT is essential to a normal development of several organs.
Moreover, EMT is a well-known mechanism for various organ (lung, liver, kidney,
and eye) fibrosis (17, 31).

It is still not completely proved whether alveolar epithelial cells (AEC) undergo
EMT during idiopathic pulmonary fibrosis (IPF). IPF is characterized by an incre-
asing number of fibroblasts, abnormal deposition and remodeling of ECM. Probably,
expansion of fibroblasts occurs in a response to injury and immune reaction. These
fibroblasts have heterogeneous phenotypes and differ from normal lung fibroblasts.
Weak expression of pro-SPC (marker of AEC) proves that AEC detach from BM and
migrate to ECM. What is more, a diffuse expression of laminin receptor — integrin
a3p1 — normally restricted to the basal pole of epithelia, indicates that AEC lose
polarity. At the same time, some but not all EMT-derived fibroblasts become alp-
ha-SMA-positive. Such co-expression of mesenchymal and epithelial markers is a
characteristic feature of EMT. In IPF, EMT is induced in TGF-B-dependent manner.
Furthermore, in lungs TGF-B 1 signalling pathway to great extent depends on some
metal ions. For example, Fe stimulates EMT, but Mg inhibits this process. Notably,
fibroblasts which come from epithelial cells through EMT are more prone to cell
death than normally developed fibroblasts (12).

During kidney embryogenesis, not only EMT but also MET takes place. Re-
nal tubular epithelial cells are able to undergo EMT during chronic kidney disease
(CKD). Morphologically, CKD is characterized by overdeposition of ECM, which
consequently leads to activation of vicious cycle and, finally, cell death. The main
cause of fibrosis in CKD is activation of alpha-SMA-positive myofibroblasts. Not
only local interstitial fibroblasts give rise to myofibroblasts. It might be that tubular
epithelial cells are able to change their phenotype by means of EMT. During ear-
ly stages of kidney fibrosis, epithelial cells expressed Fspl and HSP47 — markers
of fibroblasts. Furthermore, with progression of fibrosis, the loss of polarity of the
cell, decreased expression of E-cadherin, increased expression of alpha-SMA and
vimentin was observed in epithelial cells as well as deposition of type I collagen
and fibronectin. In a chronically injured kidney, glomerlular parietal epithelial cells
also possibly undergo EMT. During renal fibrosis EMT is activated via TGF-B-1
signaling pathway. Experiments on animals (mice) show that tissue-type plasmino-
gen activator (tPA) selectively blocks EMT in tubular epithelial cells, not affecting
myofibroblast activation. Not much is known about the fate of the cells generated
by EMT. Some cells undergo apoptosis, but some proliferate, thus supplying local
fibroblast population. Moreover, some cells are able to undergo transdifferentiation
via MET, gaining epithelial phenotype (18).

In hepatic diseases, some myofibroblasts appear to arise from both hepatocytes
and biliary epithelial cells (BEC) (10, 11, 20). As mentioned above, TGF-B-1 is a po-
sitive regulator of EMT. Not only TGF beta 1 but also fetal bovine serum (FBS) pro-
motes EMT. After induction of EMT, hepatocytes do not express cytokeratin 18 and
E-cadherin but continue to express albumin and begin to express vimentin. Indeed, a
decrease in the level of E-cadherin leads to hepatocytes’ inability to reestablish cell-
cell contacts. Moreover, hepatocytes start to express hepatic progenitor cell marker
(OV6). Both TGF-B and FBS induce Snail expression (Fig. 2, 3) (20).
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Several studies have shown that BEC undergo EMT during fibrosis or cirrhosis
of the liver. These conditions are the main complications of many known chronic
diseases. Firstly, BECs transform into alpha-SMA-positive cells. EMT in BECs is
induced via TGF-B-1 signaling pathway. HGF inhibits TGF-B-1 during bile duct li-
gation. As the disease progresses, the expression of TGF-3 receptors increases. In
contrast, the expression of HGF receptors decreases. HGF decreases both expression
of TGF-f and its receptors in hepatocytes (10).

Another important observation is the appearance of S100A4 (early fibroblast
marker, used as a marker of EMT) and Smad 2/3 positive BECs in primary bile
cirrhosis. Probably, this is a result of EMT (11). S100 is a calcium-binding protein,
which regulates cell growth, motility, differentiation, cell cycle and transcription,
transduction of the Ca signal in temporal and spatial manner (14, 7).

All in all, there are many mechanisms that induce EMT; however, the involve-
ment of ductular hepatocytes and other factors, like hemosiderosis, remains to be
investigated.

Materials and Methods

The study comprised 35 liver biopsies from patients suffering chronic hepati-
tis C, cirrhosis, and hemosiderosis. For immunohistochemistry, the formalin-fixed
paraffin-embedded tissue was cut in 4 um thick sections on Histobond electrostatic
slides (Menzel-Glasser, Germany). Antigen retrieval was achieved by treatment in
a domestic microwave for 30 min in citrate buffer pH = 6. Endogenous peroxidase
activity was blocked by 0.5% H,O,. Antibodies against cytokeretin 7 (CK-7), S100,
TGF-B-1, iNOS, and vimentin were used.

Assesment of iron (Perl’s reaction) was performed by a semiquantitative cytoc-
hemical method (15).

Possible Clues from the Studies of Ductular Hepatocytes

Usually, undifferentiated liver progenitor cells do not take part in liver regenera-
tion after an acute injury. Under such circumstances the mentioned process develops
on the account of mature residual liver cells. However, stem cells are still required in
chronic injury responses, especially when the regenerative capacity of residual cells
is impaired. Liver function and regeneration are severely compromised in chronic
hepatic disease, such as viral infection and alcoholic, drug, or chemical toxicity; a
common sequela is cirrhosis. The pathogenesis of liver cirrhosis is characterized by
the excess production and deposition of extracellular matrix (ECM).

The origin of the primary effector cells of fibrosis in the liver, myofibroblasts, is
not clearly established. Four potential sources have been hypothesized. Although ac-
tivation of resident fibroblasts, migration of liver pericytes (also called stellate cells)
into regions of injury, and differentiation of circulating bone-marrow-derived proge-
nitors are likely to play a role, we consider that myofibroblasts may also come from
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epithelial cells through an EMT. Whether under pathologic conditions, proliferating
hepatic cells with intermediate (hepatocyte/biliary) morphologic features contribute
to the myofibroblast pool via EMT is an intriguing question. Such ductular reactions
primary composed of oval cells are also known as intermediate hepatobiliary cells
or ductular hepatocytes, resembling ductal plate cells in the developing human liver.
The development of intrahepatic biliary system begins with the formation of the
ductal plate, a cylindrical bilaminar layer of small epithelial cells surrounding portal
vein mesenchyme. Finally, the ductal plates undergo transformation into the intrahe-
patic bile ducts.

We have recently demonstrated that hepatocytes showed a widespread staining
for TGF-B-1, a positive regulator of EMT. This article summarizes the evidence sup-
porting a possible role of EMT in the pathogenesis of liver fibrosis, the potential for
EMT in ductular hepatocytes, and the role of TGF-B-1 in this process (22, 32).

Cirrhotic liver biopsy showed portal tract with bile duct-like structures compo-
sed of small ductular cells (SDC) and strands of more differentiated ductular hepato-
cytes. SDC and ductular hepatocytes were often intermingled. The epithelial cells of
Herring’s canals and SDC stained intensively with CK7, while most ductular hepa-
tocytes were less strongly positive or negative for CK7. In contrast, single ductular
hepatocytes or loosely organized clusters of these cells, showing weak CK7 and
vimentin staining, reside next to the ductular structures within the connective tissue.
Since abundant myofibroblasts were detected in the portal tracts of cirrhotic liver,
we believe that the loss of cell-cell contact and presence of vimentin expression
were induced by the conversion of ductular cells phenotype during its differentiation
into myofibroblasts. Moreover, there is a high probability that ductular hepatocytes
can also be induced to transdifferentiate into duct-like cells.

The mechanisms leading to the EMT of the ductular hepatocytes have yet to
be established. It is known that TGF beta 1 may play the central role in ductular
hepatocyte differentiation into myofibroblasts. Our previous study showed that im-
munostaining for TGF beta 1 is particularly prominent in terminal plate hepatocytes
in intermediate and advanced lesions of parenchyma (16). Moreover, there was a
significant correlation between the stage of fibrosis and expression of TGF beta 1 in
liver stromal cells. Since TGF beta has been proposed a major candidate regulating
the termination of constitutive DNA synthesis in hepatocytes, we hypothesized that
interaction between TGF beta 1 and proliferating ductular hepatocytes can induce
phenotypic transition of these cells into myofibroblasts.

Obviously, we need to know the mechanism of the pro-fibrotic effect of liver
hemosiderosis. TGF beta 1 is a pro-apoptotic cytokine for hepatocytes. TGF beta
I-induced apoptosis is mediated via free hydroxyl radical dependent mechanism.
Peroxidative decomposition of cellular membrane lipids is a postulated mechanism
of liver cell injury in parenchymal iron overload. Histochemically hepatocytes and
Kupffer cells had intracellular deposits of ferritin. In the stage of mild iron overload
(22 patients), scarce siderosomes of various dimensions were identified in hepato-
cytes of all acinar zones. In moderate overload (7 patients), pericanalicular sidero-
somes were abundant especially in acinar zone 1. Furthermore, occasional Kupffer
cells also showed siderosis. In severe overload (6 patients), hepatocytes and Kupffer
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cells were filled with large siderosomes. Marked fibrosis was observed in this stage.
We have shown that chronical excess iron deposition in liver parenchyma is asso-
ciated with hepatic fibrosis. We speculate that in chronically iron-loaded hepatocytes
with increased intracellular reactive oxygen species generation, pro-apoptotic events
could be prevented via upregulation of cytokines, contributing to an anti-apopto-
tic phenotype. Increased resistance of iron-loaded liver cells to TGF beta 1-induced
apoptosis may facilitate inappropriate cell proliferation, formation of ductular hepa-
tocytes and predisposition to EMT.

Strong NF-kB expression emerges in Kupffer cells and endotheliocytes; whe-
reas, hepatocytes and bile ducts remain largely negative. NF-k has been implicated
in hypertension — induced vascular injury and angiotensin II-induced signal trans-
duction. We propose that factors co-secreted by activated Kupffer cells enhance NF-
kB-mediated endothelial activation.

The macrophages and hepatocytes of patients with hepatitis C without hemosi-
derosis exhibited weak, variable expression of S100 protein. In contrast, in patients
with hemosiderosis, S100 protein-positive macrophages and hepatocytes showed
strong and diffuse staining in the cytoplasm. There is a high probability that S100
protein may be involved in iron resistance of liver cells by mediating intracellular
diffusion and deposition of metal ions (37).

In hepatitis C patients, iNOS overexpression was detected mainly along bile
canaliculi. Since nitric oxide has been shown to attenuate viral infectivity, we specu-
late that iNOS contribute to the bile sterility. However, during iNOS overexpression,
the promotion of apoptosis and mitochondrial disfunction may explain the occurren-
ce of liver cell injury. At the same time, the induction of DNA damage may lead to
EMT and mutagenesis.

Conclusion

Structural changes caused by cirrhosis create microenvironment which contri-
butes to the activation and proliferation of human liver progenitor cells in the
epithelium of Herring’s canals, with the subsequent development of ductular reac-
tions. Ductular hepatocytes are a unique group of epithelial cells, representing a
transient tripotential amplifying population that after a severe parenchymal injury
was perhaps able to differentiate into hepatocytes, cholongiocytes, or myofibroblasts
via EMT (23, 34).

Our data support the concept of EMT in liver epithelial cells and suggest the
need for further studies to investigate the role of ductular hepatocytes, iNOS, and
TGF-B-1 in the pathogenesis of fibrotic disease. Based on this knowledge, potential
therapeutic strategies (including inactivation of lipid peroxidation and TGF-B-1 sig-
naling in hepatocytes) could be developed.



166

MEDICINA

References

1.

10.

12.

13.

14.

15.

16.

17.

Boyer B., Tucker G., Vallés A., Franke W., Thiery J. Rearrangements of desmosomal and
cytoskeletal proteins during the transition from epithelial to fibroblastoid organization in
cultured rat bladder carcinoma cells. J Cell Biol, 1989, Oct. 109 (4 Pt 1): 1495-509.
Wanless 1. R. Pathogenesis of cirrhosis. Journal of Gastroenterology and Hepatology
(2004) 19, S369-S371.

Flagga A., Judy U., Svensson E. FOG-2 attenuates endothelial-to-mesenchymal
transformation in the endocardial cushions of the developing heart. Developmental Biology
Vol. 304, Issue 1, 1 April 2007, Pages 308-316.

Gove C., Hughes R. Liver regeneration in relationship to acute liver failure. Gut, 1991,
September; 32 (Suppl): S92—-S96.

Heizmann W. The importance of calcium-binding proteins in childhood diseases.
J. Pediatrics 147, 2005, 731-738.

Chou, Tz-Chong. New Insights and Strategies in Treating Inflammation-Related Diseases.
Current Pharmaceutical Design, Volume 12, Number 27, September 2006, pp. 3495—
3495.

Arjang D., Shannon R., Joseph Y., Terry O., Debra H., Bryan B. Epithelial-to-mesenchymal
transition and oxidative stress in chronic allograft nephropathy. American Journal of
Transplantation, 2005, Vol. 5, No. 3, pp. 500-509.

Geller D., Charles J., Lowenstein R., Shapiro, A., Nussler K., Di Silvio M., Wang S.,
Nakayama K., Simmons R., Snyder S. Molecular Cloning and Expression of Inducible
Nitric Oxide Synthase from Human Hepatocytes. Proceedings of the National Academy of
Sciences of the United States of America, Vol. 90, No. 8 (Apr. 15, 1993), pp. 3491-3495.
O’Riordan E., Mendelev N., Patschan S., Patschan D., Eskander J., Cohen-Gould L.,
Chander P., Goligorsky M. Chronic NOS inhibition actuates endothelial-mesenchymal
transformation. Am J Physiol Heart Circ Physiol 292: H285-H294, 2007.

Schulze F., Konze E., Petmecky K., Schardt K., Dirsch O., Téx U., Schievenbusch S.,
Dienes H., Odenthal M. Epithelial-mesenchymal transition of biliary epithelial cells during
cholestatic fibrosis. Gastroenterol, 2007, 45.

. Robertson H., Kirby J., Yip W., Jones D., Burt A. Biliary epithelial-mesenchymal transition

in posttransplantation recurrence of primary biliary cirrhosis. Hepatology, Volume 45,
Issue 4, Pages 977-981.

Kasai H., Allen J., Mason R., Kamimura T., Zhang Z. TGF-B1 induces human alveolar
epithelial to mesenchymal cell transition (EMT). Respir Res. 2005; 6(1): 56

Huber M., Azoitei N., Baumann B., Grunert S., Sommer A., Pehamberger H., Kraut N.,
Beug H., Wirth T. NF-kB is essential for epithelial-mesenchymal transition and metastasis
in a model of breast cancer progression. The Journal of Clinical Investigation (J Clin
Invest), Vol. 114, No. 4, pp. 569-581.

Marenholz J., Heizmann C., Fritz G. S100 proteins in mouse and man: from evolution to
function and pathology. Biochem Biophys, 2004, Res Commun 322, 1111-1122

Markovs J., Freda M., Isajevs S., Rozentale B., Berzina N., Knipse G. The Role of TRPV1
in Iron Homeostasis — Implications to Hemosiderosis. Acta Universitatis Latviensis, 2007,
Vol. 712.

Markovs J., Isajevs S., Rozentale B., Knipshe G., Svirina D. Gender and Liver Fibrosis in
Chronic Hepatitis C: Role of the TGF — 1. Virchow’s Archive Volume 451, No. 2/August
2007.

Oliver A. J. New player in epithelial-mesenchymal transition. Kidney International, 2006,
70, 1895-1896.

. Jun-ichi-hanai. Reversing EMT. Kidney International, 2005, 68, 1970—1970.



167

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Kaesemeyer W., Caldwell R. Atherosclerosis and nitric oxide production. Circulation,
2000, Sep 12; 102.

Kaimori, Potter, Wang, Mezey, Koteish. TGF-beta 1 induces an Epithelial-to-mesenchymal
transition state in mouse hepatocytes in-vitro. J Biol Chem, 2007.

Kashem A., Endoh M., Yano N., Yamauchi F., Nomoto Y., Sakai H. Expression of
inducible NOS in human glomerulonephritis: the possible source is infiltrating monocytes/
macrophages. Kidney Int, 1996, 392.

Katoonizadeh A., Nevens F., Verslype C., Pirenne J., Roskams T. Liver regeneration in
acute severe liver impairment: a clinicopathological correlation study. Liver International,
Volume 26, No. 10, December, 2006, pp. 1225-1233.

Lowes K., Brennan B., Yeoh G., Olynyk J. Oval Cell Numbers in Human Chronic Liver
Diseases Are Directly Related to Disease Severity. Am J Pathol, 1999, 537-541.
Shimabukuro M., Ohneda M., Lee Y., Unger R. Role of nitric oxide in obesity-induced
beta cell disease. J Clin Invest, 1997, 290-295.

Poljakovic M., Karpman D., Svanborg C., Persson K. Human renal epithelial cells express
iNOS in response to cytokines but not bacteria. Kidney International, 2002, 444—455.
Oyama J., Frantz S., Blais C., Kelly R., Bourcier T. Nitric Oxide. Cell Death, and Heart
Failure. Heart Failure Reviews. Volume 7, No. 4, October 2002, pp. 327-334.

Failli P, Nistri S., Quattrone S., Mazzeti L., Bigazzi M., Sacchi T., Bani D. Relaxin up-
regulates inducible nitric oxide synthase expression and nitric oxide generation in rat
coronary endothelial cells. The FASEB Journal, 2002, 252-254.

Dong R., Wang Q., He X., Chu Y., Lu G., Ma Q. Role of nuclear factor kappa B and
reactive oxygen species in the tumor necrosis factor-a-induced epithelial-mesenchymal
transition of MCF-7 cells. Braz J Med Biol Res, 2007, 1071-1078.

Vyas-Read S., Shaul S., Yuhanna I., Willis B. Nitric oxide attenuates epithelial-mesenchymal
transition in alveolar epithelial cells. Am J Physiol Lung Cell Mol Physiol 293, 2007.
Siles E., Martinez-Lara E., Cafiuelo A., Sanchez M., Hernandez R., Lopez-Ramos J., Del
Moral M., Esteban F., Blanco S., Pedrosa J., Rodrigo J., Peinado M. Age-related changes
of the nitric oxide system in the rat brain. Brain Res, 2002, 385-92.

Ikegami T., Zhang Y., Matsuzaki Y. Liver Fibrosis: Possible Involvement of EMT. Cells
Tissues Organs, 2007, 213-221.

Tarla M., Ramalho F., Ramalho L., Castro-e-Silva T., Brandao D., Ferreira J., Castro e
Silva O., Zucoloto S. Cellular aspects of liver regeneration. Acta Cir Bras, 2006.

Terada T., Kitamura Y., Nakanuma Y. Normal and abnormal development of the human
intrahepatic biliary system: a review. Tohoku J Exp Med, 1997, 19-32.

Veming W., Rambali B., Opperhuizen A. The role of nitric oxide in cigarette smoking and
nicotine addiction. Nicotine & tobacco research, 2002, Vol. 4, 341-348.

Burns W., Twigg S., Forbes J., Pete J., Tikellis C., Thallas-Bonke V., Thomas M., Kantharidis
C. Connective Tissue Growth Factor Plays an Important Role in Advanced Glycation End
Product-Induced Tubular Epithelial-to-Mesenchymal Transition: Implications for Diabetic
Renal Disease. J] Am Soc Nephrol, 2006, 24842494,

Inagaki Y., Okazaki I. Emerging insights into transforming growth factor 3 Smad signal in
hepatic fibrogenesis. Gut, 2007, 284-292.

Svirina D., Rozentale B., Isajevs S., Knipshe G., Markovs J. Possible Role of S100 Protein
in Iron Resistance of Liver Cells. Eur ] Med Res, Vol. 12/Suppl. IV 170-171, 2007.



168 MEDICINA

Kopsavilkums

Darba apkopoti dati par EMT mehanismiem. Patologiskajos gadijumos EMT aktivizacija
veicina dazadu organu parenhimas fibrotizaciju. Tika pétita TGF beta 1 un iNOS ietekme uz
duktularo hepatocitu transformaciju par miofibroblastiem virusa hepatita C slimniekiem uz
aknu hemosiderozes fona. Petijuma tika konstatéta koreldcija starp TGF beta 1 ekspresijas
pakapi aknu Sinds un siderosomu daudzumu hepatocitos. Apkopojot pétijuma rezultatus,
izveidojusies hipotéze par brivo skabekla radikalu iespéjamo ietekmi uz EMT.
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Par epilepsijas kirurgiju sauc jebkuru neirokirurgisku iejauk$anos, kuras primarais mérkis ir
atvieglot mediciniski refraktaru epilepsiju (European Federation of Neurological Societies
Task Force, 2000). Epilepsijas kirurgijas mérkis ir reducét 1€kmju skaitu un intensitati,
samazinat neirologisko morbiditati un antiepileptisko medikamentu toksicitati, ka ari uzlabot
dzives kvalitati. P&c definicijas epilepsijas kirurgija neieklayj intrakranialo bojajumu normalu
kirurgisku arstéSanu, kuras primarais mérkis ir diagnosticét un, iespgjams, izdalit patologisko
objektu (bieZi vien — pieaugosu audzgju). Siem pacientiem epilepsijas lekmes ir tikai §Ts
patologijas simptoms un tiks arstétas vienlaikus ar tas izdaliSanu (1).

Misdieniga epilepsijas kirurgija izskir tris fazes: neinvaziva izmekl&Sana, invaziva izmeklé$ana
un kirurgija (2). Pirmsoperacijas izmeklé$ana (invaziva vai neinvaziva) ir vérsta uz epilepsiju
izraiso$a perékla (vai peréklu) mekléSanu galvas smadzengs. Ripiga pirmsoperacijas
izmekl&Sana ir nepiecie$ama, lai noteiktu operacijas risku un izvertétu iesp&jamo arstniecisko
ieguvumu péc tas. Nemot vera, ka epilepsija nav letala patologija, tas operéSanai vienmeér
nevar noteikt absoliitas indikacijas. Tomér operacija biitu jaapsver ka nakamais solis
epilepsijas arst€sana visiem pacientiem, kuriem divu gadu laika nav sasniegta 1ekmju kontrole
ar medikamentiem, tacu S§is 1€kmes butiski ietekmé dzives kvalitati.

Pirmsoperacijas izmekléSanas procesa tiek izmantotas dazadas metodes, un katrai no
tam ir at3kirigas indikdcijas un nozime. Saja rakstd autori iztirzajudi intraoperativas un
ekstraoperativas galvas smadzenu garozas stimulacijas biittbu un izmantoSanu epilepsijas
kirurgija.

Atslegvardi: epilepsija, neirokirurgija, epilepsijas kirurgija, garozas karté$ana.
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Galvas smadzenu garozas stimulacijas vésture

Pirmie zinatnieki, kas pieradija neironu uzbudinamibu, bija Luidzi Galvani (Lui-
gi Galvani) un Alesandro Volta (Alessandro Volta) 18. gadsimta otraja pusé Italija.
1800. gada A. Volta pieradija, ka nervu $tinu uzbudinasana panakama ar elektriskas
dabas signalu (3).

Pirmos smadzenu garozas stimulacijas eksperimentus ar dzivniekiem veica Gus-
tavs Fri¢s (Gustav Fritsch) un Eduards Hicigs (Eduard Hitzig) 1870. gada. Vinu
galvenais secinajums bija, ka galvas smadzenu garoza ir elektriski uzbudinama. Na-
kamais svarigakais So zinatnieku secinajums bija funkcionalo zonu esamiba galvas
smadzenu garoza (4).

Pirmos cilvéka galvas smadzenu stimulacijas datus 1874. gada publicgja ame-
rikanu arsts Roberts Bartolovs (Robert Bartholow). Savukart pirmais arsts, kurs iz-
mantoja intraoperativu galvas smadzenu stimulaciju, bija epilepsijas kirurgijas pa-
matlic€js Sers Viktors Horslijs (Sir Victor Horsley) 1886. gada. Vins pirmais noteica
operacija rezecgjamo rajonu, stimul&jot smadzenu garozu un izraisot pacienta epi-
lepsijas 1e€kmei raksturigos sakotngjos simptomus (5).

Neirokirurgs Fedors Krauze (Fedor Krause) 1932. gada 900 lappusu publikacija
par epilepsiju pirmo reizi noradija, ka vienigais nozimigais risindjums epilepsijas
kirurgija ir epileptiska fokusa rezekcija (6).

Ka pirmo veiksmigo epilepsijas kirurgijas gadijumu Krauze min 1893. gada ope-
réto 15 gadus veco pacienti, kura cieta no biezam Dzeksona tipa epilepsijas lekmem
péc divu gadu vecuma parslimota meningita. Operacija tika veikta ar intraoperativu
elektrisku galvas smadzenu stimulaciju, kas pirms elektroencefalografijas (EEG) at-
klasanas bija vieniga metode epileptiska fokusa noteiksanai. P&c §is operacijas pa-
cientei 1ekmes vairs neatkartojas visa vinas dzives laika, ka arT ievérojami uzlabojas
mentalas spgjas.

Jauns periods smadzenu garozas stimulacija sakas ar subduralo elektrodu (Sie
elektrodi tiek novietoti t. s. subduralaja telpa, kas atrodas starp galvas smadzenu cieto
un miksto apvalku) riipnieciskas razoSanas uzsaksanu 70. gados. To izmantoSana saka
attistities reiz€ ar neiroattéldiagnostiku un epilepsijas kirurgiju kop$ 80. gadu vidus.

Galvas smadzenu stimulacija izmantojamie elektrodi un
stimulacijas indikacijas

Intraoperativa stimulacija

Intraoperativa stimulacija jeb neirokirurgiskas operacijas laika veikta smadzenu
garozas stimulacija notiek ar koagulacijas pincetei [1dzigu elektrostimulacijas pince-
ti, kura ir savienota ar stimula dev&ju.

Indikacijas intraoperativai stimulacijai

1. Ja kirurgiski rezec&jamais fokuss (tumors, epileptiskais fokuss) atrodas tuvu

funkcionali nozimigdm garozas zonam, kuras nedrikst trauméet rezekcijas

laika, nepiecieSams noteikt So funkcionali bitisko zonu lokalizaciju un
attiecibu pret rezec€jamo rajonu.
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Sadi tiek nodro$inata ne tikai funkcionalo zonu kirurgiska saglabasana, bet
ari patologisko audu maksimala izdalisana (7).

2. Var tikt lietota, lai noteiktu cerebrotomijas vietu — galvas smadzenu garozas
rajonu, kuram nav funkcionali batiskas nozimes un caur kuru var pieklat
zemgaroza esoSiem patologiskiem audiem.

3. Intraoperativu stimulaciju var izmantot epilepsijas kirurgijas pacientu kon-
trolei p&c ekstraoperativas garozas stimulacijas. Ja ekstraoperativas garozas
stimulacijas dé] (stimulgjot garozu intensivas palatas apstaklos ar subdurali
novietotiem elektrodiem) ieglita garozas funkcionala karte norada rezecgja-
ma epilepsijas perékla parklasanos ar funkcionali nozZimigam zonam vai at-
raSanos to cie$a tuvuma, Sie punkti var tikt atkartoti parbauditi, stimulgjot tos
intraoperativi. Tadgjadi var precizak noteikt un saudzet funkcionali butiskas
garozas zonas un panakt pilnigaku patologisko audu rezekciju 1idz So zonu
robezam.

4. Veicot subkortikalu intraoperativu stimulaciju, var noteikt subkortikali
lokaliz&tus funkcionalus traktus, saglabajot tos kirurgiski un funkcionali
neskartus.

Ekstraoperativa stimulacija

Ekstraoperativa stimulacija tiek veikta laika posma starp divam operacijam,
palatas apstaklos ilgsto$i novérojot pacientus un izmantojot EEG metodi. Pirmaja
operacija uz smadzenu virsmas tiek novietoti subduralie elektrodi, p&c tam no tiem
tiek pierakstita tieSa garozas EEG un nepiecieSamibas gadijuma veikta arT garozas
funkcionala karteSana / stimulacija ar stravas impulsiem. Otraja operacija elektrodi
tiek iznemti un tiek veikta epileptisko audu rezekcija.

Sie elektrodi ir veidoti no biologiski inerta, fleksibla materiala (Silastic, Teflon),
un elektrisko kontaktu skaits tajos atSkiras. Elektriskie kontakti (5 mm lieli diski)
var biit izgatavoti no neriis§josa térauda vai platina. Katra elektrodu plate tiek lietota
tikai vienu reizi.

Parasti izSkir vienas rindas elektrodu plates (strip electrodes), kuras elektrodu
kontakti novietoti viena rinda, un vairaku rindu elektrodu plates (grid electrodes),
kuras elektriskie kontakti novietoti vairakas rindas. Vajadziga licluma elektrods tick
izvelets atkariba no pétama galvas smadzenu garozas rajona lieluma un/vai vietas,
kur planots novietot So elektrodu. Katra elektroda elektriskie kontakti ir savienoti ar
elektrisku kabeli, kuru p&c operacijas pieslédz pie EEG pierakstiSanas un stimulaci-
jas aparatiiras.

Indikacijas ekstraoperativai stimulacijai

1. Ja pirmsepilepsijas kirurgijas izmekléSanas neinvazivaja posma iegiiti nesa-
skanigi rezultati par epilepsijas fokusa atrasanas vietu, ka arT precizakai pe-
rékla lokalizacijai nepiecieSams registrét invazivu EEG.

2. Ja fokalais epilepsijas pereklis atrodas tuvu funkcionali nozimigam garozas
zonam vai parklaj tas, nepiecieSams noteikt to precizu lokalizaciju garoza,
lai netraumé@tu funkcionali nozimigos audus (§1 ir t. s. galvas smadzenu garo-
zas kart€Sana (cortical mapping)) (8).
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Intraoperativas un ekstraoperativas stimulacijas procediaras

apraksts

1. Intraoperativa stimulacija

Lielaka uzmaniba japiever§ pacienta psihologiskai sagatavo$anai pirms opera-
cijas — nepiecieSams siki parrunat operacijas gaitu, stimulacijas procediiru un ie-
spejamas komplikacijas. Sada psihologiska sagatavosana nepiecie$ama, jo pacients
vismaz I1dz stimulacijas pabeigSanai atrodas nomoda stavokli. Tapat nepieciesams
sagatavoties arl stimulacijas procedirai, lai ta noritétu bez sarezgfjumiem, kas at-
vieglotu rezultatu izvértesanu. Saja sagatavo$anas posma jatrengjas dazadu objektu
nosauksana. Vélak stimulacijai tiek izveleti tie objekti, kurus pacients ir nekladigi
pazinis un nosaucis sagatavoSanas posma. Tadgjadi tiek izsleégta iesp&ja, ka atseviski
pirmsoperacijas runas traucgjumi varétu ietekmét intraoperativas stimulacijas proce-
diras norisi un izvertésanu.

Tatad biutiskaka $t1s stimulacijas metodes iezime ir tas norise operacijas laika un
tas, ka pacients atrodas nomoda vismaz Iidz stimulacijas pabeigSanai. (Atseviskos
neirokirurgijas centros tiek izmantota arT vispargja pacienta narkoze 1idz stimulacijas
bridim.)

Autoru praks€ pacients operacijas laika sanem vieglu sedativu terapiju un lokalu
intrakutanu anesteziju (ar 0,25% karbosteninu (Carbostenin) un ornipresinu (Ornip-
resin), POR 8%, 10 IE/100 ml) kraniotomijas vieta. Pirms cieta smadzenu apvalka
atveérSanas uz ta analgézijas noluika tiek turéta komprese ar 0,25% karbosteninu.

Loti svariga ir arT €rta pacienta pozicion&$ana operacijas laika (galva netiek fik-
s€ta Mayfield fiksatora), lai vin$ varétu mierigi nogulét visu operacijas laiku (aptu-
veni 4-6 stundas).

P&c cieta smadzenu apvalka atverSanas pacientam tiek ltigts nosaukt vairakus
prickSmetus, kas redzami uz ekrana, lai noteiktu, vai kraniotomija un/vai pacienta
gulas pozicija nerada kadus runas traucgjumus, kurus varétu kludaini piedévet sti-
mulacijas raditiem runas traucgjumiem.

Operacijas turpinajuma uz galvas smadzenu garozas tiek secigi novietoti sterili
mark@uma numurini, kuri iezZim€ stimulacijai paredzetas lokalizacijas. Tiek iestatiti
stimulacijas parametri (50 stimuli sekundg, katra taisnstira impulsa ilgums 0,2 ms,
stravas stiprums no 2 1idz 16 mA) un sagatavota bipolara stimulacijas pincete. Pro-
cediiru uzsak ar 2 mA stipru stravu un secigi stimul€ visas atzZimétas garozas lokali-
zacijas. Katrs punkts tiek stimuléts tikai vienu reizi.

Pacienta acu prieksa atrodas monitors, uz kura stimulacijas laika att€lo dazadus
objektus. Katrs no tiem pacientam ir janosauc ar pilnu teikumu, piemeram: “Tas ir
suns”, “Ta ir maja”. Pacienta atbildes v&ro un izverteé blakus stavosais neirofizio-
logs.

Lai pacients nezinatu, kura bridi tiek stimul@ts, starp katru garozas stimulacijas
punktu vinam ir janosauc vél viens uz ekrana redzamais objekts.

Ja kada no punktiem neirofiziologs konstaté runas trauc&jumus, tas tick atziméts
protokola. Kad katrs punkts ir vienu reizi stimuléts, stravas stiprumu palielina par
2 mA un turpina stimulaciju. Ka funkcionali nozimigi punkti tiek atziméti tikai tie,
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kuros ir izdevies radit funkcionalus trauc€jumus vismaz tis stimulacijas méginaju-
mos.

Tiek iz8kirti Cetri stimulacijas raditi runas funkcijas defekti.

e Afaziska partrauksanas — (aphasic arrest), ja tiek pareizi izrunata teikuma
pirma dala, bet pacients nesp&j nosaukt objektu.

e Afaziski traucgjumi — (aphasic disturbance), ja tiek pareizi izrunata teikuma
pirma dala, bet netiek pareizi izrunats / nosaukts redzamais objekts. Saja ga-
dijuma var noverot gan semantiskas, gan fongtiskas parafazijas.

Parafazijas noveéro, ja cilvéks, méginot runat, pasaka kadas sakotn&ji negribétas,
netisas zilbes, vardus, frazes.

Literaras / fonologiskas / fonétiskas parafazijas — pacients pasaka vairak neka
pusi no iecereta varda pareizi, pieméram, varda “maja” vieta pasaka “aja”. Var nove-
rot arT skanu parvietoSanu Sajos gadijumos, pieméram, varda “televizija” vieta saka
vardu “tevilizija”.

Semantiskas parafazijas ir dala no verbalam parafazijam — vards, kuru pacients
velas teikt, tiek aizvietots ar citu (istu) vardu.

Patlaban v&l nav Tsti skaidrs, kur$ no vardu nosaukSanas posmiem (objektu per-
cepcija, vardu atceréSanas, varda “atsaukSana” no to “glabatuves” vai vardu veidosa-
na) ir traucéts $ajos runas funkcijas defektos.

e Runas traucgjumi — (speech disturbance), ja pacients izruna visu teikumu
nesaprotami vai dizartriski, t. i., pacients izruna vardus Ieni, vaji, neprecizi,
nekoordinéti.

e Runas partraukSanas — (speech arrest), ja pacients stimulacijas dél vispar ne-
var parunat.

Runas traucgjumi un runas partrauk$anas var bt saistita ar stimulacijas raditiem
bojajumiem artikulacijas organu (méle, liipas, u. c.) laika un telpas koordinatas.

Punkti ar afazisku partraukSanos un afaziskiem traucgjumiem ir t. s. valodas
punkti, savukart punkti ar runas partrauk$anos un runas traucgjumiem tiek defin&ti
ka runasanas punkti.

Pozitivie valodas un runasanas punkti iezZimé runas funkcijai nozimigas garozas
lokalizacijas un patologisko audu rezekcijas maksimalo robezu, pati procedira tatad
ir garozas (runas) funkcionala kartéSana. P&c tas pabeigSanas kirurgs var rezecét pa-
tologiskos audus, netraumgjot runas funkcijai nozimigos punktus (9).

Kop¢gjais stimulacijas procediiras laiks ir aptuveni 40 mindites.

2. Ekstraoperativa garozas stimulacija

Biitisks nosacijums, lai planotu ekstraoperativu garozas stimulaciju, ir riipiga
neinvaziva pirmsoperacijas izmekléSana ar mérki izteikt hipotézi par iesp&jamo
epileptiska perckla lokalizaciju. Subduralo elektrodu veidu, skaitu un intrakranialo
poziciju katram pacientam nosaka, vadoties no kliniskajiem, attéldiagnostikas, nei-
ropsihologijas, elektroencefalografijas un videoelektroencefalografijas datiem (14).
Tikai tad, ja p&c $o datu izvertéSanas vél nav pilnigas skaidribas par epilepsiju izrai-
soSo fokusu, tomér pastav hipotéze par iesp&jamo perckla atrasanas vietu vai vietam
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vienas puslodes ietvaros, ir verts méginat to apstiprinat ar invazivajiem subduralo
elektrodu novadijumiem.

Nakamais posms ir kraniotomijas operacija, kuras laika uz smadzenu virsmas
tiek novietoti t. s. subduralie elektrodi. To izvietojums tiek izplanots pirms opera-
cijas, tomér var rasties korekcijas attieciga rajona anatomijas dél (pieméram, ja ar
cieto smadzenu apvalku ir ciesi saaugusas kortikalas vénas, Saja apvidu elektrodu
nevar novietot). P&c elektrodu novietosanas (izmanto dazadus subduralo elektrodu
variantus) uz galvas smadzenu garozas tie tiek fikséti pie cieta smadzenu apvalka.
Tad cietais smadzenu apvalks tiek riipigi noslégts, lai nepielautu likvoreju, kas var
izraisit briices infic€Sanos. Rupigi tiek slégta arT zemada un ada, elektrodu kabelus
uz adu izvada caur zemadu nedaudz talak no kraniotomijas briices.

Pirmo nakti pacients pavada intensivas terapijas palata un nakamaja diena tick
parvests uz ilgstosas video-EEG novérosanas palatu. Ar pirmo p&coperacijas dienu
tick samazinata arT antiepileptisko medikamentu deva.

P&c antiepileptisko medikamentu devas samazinasanas aptuveni 3—4 dienas no
elektrodiem tiek pierakstiti EEG dati starplekmju un lekmju laika. ST informacija
palidz daudz precizak lokalizet epileptisko fokusu. Nakamajas 4—6 dienas tiek veikta
smadzenu garozas stimulacija. Tas fizikalie parametri ir tadi pasi ka intraoperativaja
stimulacija.

Pirmaja stimulacijas posma tiek atrasts t. s. references elektrods — to elektriski
stimulgjot, netiek izraisita nekada reakcija. Peéc tam vélreiz tiek stimul&ti visi elek-
trodu plates elektrodi, salidzinot ar atrasto references elektrodu. Stimulacijas laika
pacientam ir javeic dazadas darbibas atkariba no stimul&jamas lokalizacijas (piemé-
ram, jaskaita gada ménesi pec kartas, jalasa gramata, jakustina rokas pretgja virzie-
na, jakustina méle u. c.).

Simptomi stimulacijas laika var ieklaut pozitivus motoros fenomenus (toniskas
vai kloniskas muskulu grupas kontrakcijas), negativus motorus fenomenus (patvaliga
méles, pirkstu kustibu inhib&ana u. c.), somatosensorus fenomenus (tirpSana,
spiediena sajiita, nejutigums kada kermena dala u. c.) vai valodas trauc€jumus,
lidzigi ka intraoperativaja stimulacija (10). Pozitivas atradnes tiek atzimétas
1pasa trisdimensionala smadzenu garozas karté, kura izveidota, saplidinot kopa
pirmsoperacijas galvas smadzenu magnétiskas rezonanses att€lus ar p&coperacijas
kompjttertomografijas att€liem (18). Tada veida tiek ieglita galvas smadzenu garozas
karte ar precizu attiecigo elektrodu un funkcionalo zonu novietojumu.

Pievienojot informaciju par 1ekmju izcelsmes zonu/-am, var uzskatami attélot un
novertet epileptiska fokusa (vai vairaku fokusu) lokalizaciju, apjomu, attiecibas pret
funkcionali nozimigam garozas lokalizacijam, veikt pirmas apléses par rezekcijas
apjomu, ka arT aptuveni prognozet operacijas iznakumu. Nakamais solis $o pacientu
arst€Sana ir atkartota kraniotomijas operacija ar elektrodu iznemsanu un rezekciju, ja
kirurgiski ir iesp&jams izdalit epileptisko fokusu, netrauméjot funkcionali nozimigas
garozas lokalizacijas. Ja rezecgjamais rajons parklajas ar runas zonam vai atrodas
tam loti tuvu, operaciju var veikt lokala anestézija ar intraoperativu runas zonu
stimulaciju. Tadgjadi var panakt maksimalu patologisko audu rezekciju, netraumgjot
runas funkcijai nozimigas garozas lokalizacijas.
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Kopgjais invazivas izmekleSanas laiks ar subduralajiem elektrodiem varié no
7 lidz 10 dienam. Tas ir atkarigs no epileptisko 1€kmju skaita, stimulacijas panaku-
miem, pacienta lidzdarbibas un personala iesp&jam (11).

Intraoperativas un ekstraoperativas galvas smadzenu garozas
stimulacijas komplikacijas

1. Intraoperativas stimulacijas komplikacijas

Komplikacijas ir tadas pasas ka jebkurai neirokirurgiskai operacijai. Pagaidam
nav public@ti pieradijumi tam, ka stimulacijas d€] pagarinatais operacijas laiks palie-
linatu pecoperacijas komplikaciju biezumu.

2. Ekstraoperativas stimulacijas komplikacijas

Komplikaciju iespgjamiba, veicot subduralu stimulaciju, ir tiesi proporcionala
ievietoto elektrodu skaitam (14).

Galvena ar subduralu elektrodu ievietoSanu saistita komplikacija ir likvora fis-
tula, un visbiezaka tas lokalizacijas vieta ir elektrodu kabelu izvadiSanas vieta no
zemadas uz adu (15).

Likvora fistula lielakoties izraisa infekcijas attistibu, kas ir visbiezakais potencia-
las morbiditates c€lonis pacientiem, kuriem ievietoti subdurali elektrodi. Literatara
minétais sastopamibas biezums ir aptuveni 7% vairaku rindu elektrodiem un 0,85%
vienas rindas elektrodiem (12). Tik liela komplikaciju biezuma atskiriba, izmanto-
jot atskirigus elektrodus, izskaidrojama ar lielaku operacijas (kraniotomijas) apjomu
vairaku rindu elektrodu ievietoSanai. Vienas rindas elektrodus biezi vien ievieto caur
vienkarsu frézes atveri.

Ja attistas meningits, elektrodi ir jaiznem.

lespgjamas arT citas komplikacijas, pieméram, smadzenu tliska, kas saistita ar
elektrodu novietosanu virs tam. Lielaks elektrodu skaits un ilgaks izmekl&juma laiks
tiesi proporcionali saistams ar smadzenu tiiskas pakapi (13).

Biezi novérota arT tada komplikacija ka subdurala un/vai epidurala hematoma.
Neliela izmé&ra subdurali saasinojumi novérojami gandriz vienmer.

Diskusija

Misdienas strauji attistas funkcionalas att€ldiagnostikas metodes (funkcionala
magnétiska rezonanse (fMR), magnetoencefalografija (MEQG)), kuras piedava nein-
vazivas galvas smadzenu funkcionalo zonu kartéSanas iesp&jas (16). Arvien licla-
ku nozimi neiroradiologiskajos izmekl&jumos ieglist pozitronu emisijas tomografija
(PET) un viena fotona emisijas kompjatertomografija (SPECT), ko savukart var iz-
mantot neinvazivai epileptiska fokusa meklésanai.

Patlaban, pateicoties $Tm modernajam izmekl&$anas metodem, tikai nelielai dalai
epilepsijas kirurgijas pacientu ir nepiecie$ama invaziva intraoperativa vai ekstraope-
rattva izmeklESana (pieméram, tikai 20% deninu daivas epilepsijas pacientu (1)).
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Tomér katrai no minétajam metodém ir priekSrocibas un tritkumi epilepsijas pa-
cientu izmeklesana. Pieméram, funkcionala magnétiska rezonanse var tikt veiksmigi
izmantota, lai noteiktu runas lateralizaciju un motoro garozu, tomér runas kart€Sanai
to neiesaka lietot, jo ar So metodi drizak var noteikt runas funkcija iesaistitas, nevis
butiskas garozas lokalizacijas (21). Tadel ar fMR veikta runas zonu kart€Sana pa-
raditu plasakus garozas rajonus, kas iesaistiti runas funkcija, un vairak ierobezotu
iespgjas rezecét epileptisko zonu pilniba. Savukart SPECT tiek uzskatita par neat-
bilstosu metodi, lai precizi lokaliz&tu bitiskas epileptogénas zonas robezas, it Tpasi,
ja tam ir neliels izm@rs (22, 23). Turklat, stradajot ar sTm metodém, v&l nav uzkrata
pietickami liela pieredze, lai izdaritu skaidrus secinajumus. V&l aizvien sastopami
pacienti ar neparliecino$iem, neviendabigiem neinvazivo izmeklgjumu rezultatiem,
tade] Sajos gadijumos par definitivas izmekléSanas metodi jaizv€las invaziva garo-
zas stimulacija. Invaziva garozas stimulacija vel aizvien tiek uzskatita par “zelta
standartu” funkcionali biitisko garozas lokalizaciju un epileptisko fokusu noteikSana
(24, 25). Tas tiek pamatots ar to, ka Sai metodei, lietojot pareizus fiziskus parametrus,
nav maldigi pozitiva (false pozitive) rezultata. Katras funkcionalas garozas strukttiras
darbiba, lai kada arT butu tas funkcionala nozime, tiks traucéta ar elektrisko stimu-
laciju, tada veida izraisot funkcionalas sekas (26). Vienigais nosacijums ir noteiktu
fizisko parametru ievéroSana stimulacijas procesa, jo vissikaka tehniska novirze var
novest pie maldigi negativa rezultata (27, 28).

So invazivo izmekl&umu nozimi neirokirurgija varétu parskatit talaka nakotng,
kad bus vairak datu un pieredzes darba ar neinvazivajam smadzenu funkcionalas
izmeklSanas metodém (18).

Bitiski velreiz uzsvert garozas stimulacijas nozimi neiroonkologija — gadijumos,
kad audzgjs atrodas tuvu pie funkcionali nozimigas garozas zonas vai dalgji parkla-
jas ar to. Sajas situacijas intraoperativa stimulacija dod iesp&ju maksimali izdalit
tumora audus, neskarot §is biitiskas lokalizacijas. Ja Sajos gadijumos funkcionalajai
kartg$anai izmantotu nevis intraoperativo stimulaciju, bet gan fMR, nelielaja opera-
cijas loza nebiitu iesp&jams tik precizi noteikt rezekcijas robezu un lidz ar to panakt
maksimalu audzgja izdaliSanu.

Pieradijums tam, ka invazivas galvas smadzenu stimulacijas metodes ne tikvien
nezaudé savu nozimi neirokirurgija, bet pat attistas un pilnveidojas, ir pasreizgja in-
traoperativas subkortikalas stimulacijas attistiba. Tas pamata ir atzinums, ka runas
funkcijas saglabasana svariga nozime ir ne tikai kortikalajam runas un valodas zo-
nam, bet arT no tam izejoSajiem subkortikalajiem traktiem (17, 20). Subkortikalaja
smadzenu stimulacija, lidzigi ka garozas stimulacija, tiek stimulétas dazadas sma-
dzenu baltas vielas zonas vienlaikus ar runas funkcijas izvertéSanu. Lokalizacijas,
kuras registré kadus funkcionalus defektus, iezZime tumora rezekcijas robezu.

Nemot véra Sos un iepriek§ minétos apsvérumus, secinats, ka galvas smadze-
nu invaziva stimulacija aizvien ir nozimiga modernas neirokirurgijas sastavdala, un
iesp&ja veikt $adus izmekl&jumus neirokirurgijas klinika liecina par tas atbilstibu
labakajiem misdienu arstniecibas un zinatnes centra krit€rijiem. Autori cer, ka ar1
pacientiem Latvija drizuma bis iesp&ams piedavat sada Itmena proceduras.
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Pirma paciente

53 gadus veca sieviete ar automotoriskam un generalizétam toniski kloniskam
Iekmeém, ka arT kompleksam motoram auram péc 17 gadu vecuma parciestas galvas
traumas. Automotoras lekmes atkartojas 2—3 reizes ménesi, generaliz&tas — vairakas
reizes gada. Kops 2004. gada 1ekmes ir kluvuSas biezakas un stiprakas. Uz antiepi-
leptiskas terapijas fona (pirms operacijas lieto 4 medikamentus) 1ekmes atkartojas.

Interiktali video-EEG noverosana ar virsmas un sfenoidaliem elektrodiem re-
dzama epileptiska aktivitate kreisaja meziotemporalaja rajona un iktali — kreisas pu-
ses deninu rajona.

Magnétiskaja rezonansé redzams plass kortikals hipodenss postkontiizijas rajons
kreisas puslodes temporo-parietalaja rajona.

Nemot véra to, ka kontlizijas (Iekmju izcelsmes) rajons ir plass un tas varétu
ietvert arT motoras runas zonu (Broca), tiek nolemts runas funkcijas lokalizéSanai
ievietot subduralu elektrodu plati virs magnétiskas rezonanses (MR) hipodensa ra-
jona.

Patient No. 1

53 years old lady, suffering from epileptic seizures (automotor seizures 2—3 ti-
mes a month, generalized tonic-clonic seizures several times a year) after a severe
head trauma at the age of 17.
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1. attels  Plass Kkortikals hipodenss postkontiizijas rajons kreisaja temporo-parietalaja
apvidi
Extent cortical hypodense post-contusion region in the left temporoparietal region

2. attéls. Rezekcijas (otra) operacija ar intraoperativo garozas stimulaciju. Attela
redzams garozas rajons ar vairaku rindu subduralo elektrodu plati, ka arT tris
atzimétie runas punkti, kuri atrodas rezekcijas zona.

Awake craniotomy with resection of epileptogenic focus. We see the 3 cortical
points where speech was elicited during extra-operative stimulation. The points
are located in the zone planned for resection.
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3. attels. Attéla redzama garozas intraoperativas stimulacijas procediira. Subdurala

elektrodu plate tiek nopemta un intraoperativi stimuléti tris ieprieks§ atrastie
runas punkti. Vienlaikus ar stimulaciju pacientes runas funkciju izverte
neirofiziologs. AtSkiriba no ekstraoperativas stimulacijas rezultatiem
intraoperativi $ajos tris punktos runas funkciju tomér nekonstatéja un tadejadi
rezekciju vareja veikt visa sakotn@ji noteiktaja epileptiskaja zona. Péc operacijas
pacientei epileptiskas lekmes hospitalizacijas un rehabilitacijas laika netika
novérotas, bija nelieli iniciali runas (vardu “atra§anas”) un atminas traucéjumi,
kas novéro$anas perioda mazinajas.
We see the intra-operative cortical stimulation procedure in the 3 speech points.
Intra-operatively, there were no speech functions found in these points and we
could include them in the planned resection of epileptic tissue. After the operation,
during the hospitalization period, there were no more seizures and only light,
regressive word-finding and memory disturbances.

Subduralas stimulacijas protokola apraksts

Epilepsijas Iekmes genergjosais, rezec€jamais rajons (sarkana punktveida linija)
dalgji parklajas ar runas punktiem (22., 23., 24. punkts). Lai panaktu maksimalu
epileptiskas zonas rezekciju, neskarot runas zonas, tiek nolemts operaciju veikt, pa-
cientei esot nomoda stavokli, un rezekcijas robezas noteikt ar intraoperativo garozas
stimulaciju.

Description in the subdural stimulation protocol: region that is responsible for
generation of epileptic seizures (red dotted line) partially overlaps with the speech
localizations (points 22, 23, 24). To acquire maximum resection of the epileptic zone,
not damaging the speech points, it is also decided to perform an intra-operative cor-
tical stimulation with awake surgery. During the intraoperative stimulation, surgeon
tries to determine the exact border of resection close to these 3 speech points.
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Pac. Nr. 1
Stimulacijas kopsavilkums
un rezekcijas priekslikums

O Runa

©) Sejas un méles motorika

® Sejas un méles negz

.+ Rezekcijas zonas priekslikums

3 runas punkti, kuros
nepiecieSams veikt intra-
operativu garozas stimulaciju,
lai precizétu rezekcijas robezu
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Otrais pacients

14 gadus vecs zéns, kuram epilepsijas 1ékmes pirmo reizi sakusas pirms pieciem
gadiem. Kliniski novérotas auras ar dialeptiskam 1ékmém un samanas zudumu. Jau
divus gadus pirms tam bija zinams, ka zénam ir medials veidojums kreisaja deninu
daiva.

Nemot vera, ka Iekmes turpinajas, atkartojoties vairakas reizes diena, un bija
zinams par veidojuma esamibu kreisas puses deninu daiva, 2001. gada veikta opera-
cija — veidojuma dalgja izdaliSana. Histologiski konstatéts disembrioplastisks neiro-
epitelials tumors (DNET). P&coperacijas MR kontroles uznémumos redzami rezidu-
ali tumora audi posterolateralaja deninu daivas dala, tomér I€kmes neatkartojas.

Pirmas p&coperacijas 1ekmes paradijas 2006. gada vida, atkartojas vairakas rei-
zes nedéla. Tam raksturiga 1-2 miniites ilga ,,iestrégSana” kada kustiba, ar zénu Saja
bridi nav iesp&jams kontakteties. Lekmes ietekm& bérna psihosocialo attistibu un
dzives kvalitati.

Veikta video-EEG izmekl&Sana, kas liecina par epileptisku aktivitati mugurgja de-
ninu daiva. Lekmju izcelsmes vieta tatad sakrit ar tumora rezidualo audu lokalizaciju.

Interiktala PET izmekl&juma redzama hipometabolisma zona (raksturiga epilep-
sijas pereklim interiktali) mugur&ja denina daiva, tumora lokalizacijas vieta.

Iktala SPECT izmekl&juma noverots perfuizijas defekts kreisaja deninu rajona
G. temporalis inferior rajona. Relativa hiperperfizija iktali, galvenokart G. tempo-
ralis medius.

Nemot véra blakus epileptisko [ekmju iesp&jamai izcelsmes zonai esoSo runas
zonu (Wernicke — sensora runa), ka arT meziotemporalo tumora lokalizaciju, tiek
nolemts veikt ekstraoperativu garozas un meziotemporalo dalu stimulaciju, lai pre-
cizetu lekmju izcel$anas rajonu, noteiktu runas zonas, ka ari rezekcijas robezas. Pir-
maja operacija uz smadzenu virsmas tiek novietoti vairaki dzilie smadzenu elektrodi
(meziotemporalajas dalas), ka ari viens vienas rindas elektrods un divi vairaku rindu
elektrodi.

Patient No. 2

A 14-year old boy with a seizure history of 5 years. Clinically — auras and dia-
leptic seizures with the loss of consciousness. As a reason for epilepsy we consider a
disembrional neuroepithelial tumor (DNET) in the left temporomesial lobe. The first
operation was performed in 2001. After the operation, seizures have repeated only
since 2006, and we see some residual tumor tissue in the posterior-lateral part of the
temporal lobe. Seizures have an impact on the quality of life and the child’s psycho-
social development. Taking into account that near the rest tumor tissue the Wernicke
(sensor speech) region is located, we also decided to perform an intra-operative sti-
mulation of cortex in awake craniotomy.

Subduralas stimulacijas protokola apraksts
Pacientam tika verificéta plasa Iekmju iniciacijas zona ar tai apkart esosu 1ekmju
izplatibas zonu. Ta ka lielaka iniciacijas zonas dala sakrit ar runas funkcijas zonu,
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4. attéls. Rezekcijas operacijas laika, pirms intraoperativas stimulacijas. Redzams agrak
veiktas smadzenu audu rezekcijas dobums, vairaku rindu subdurilo elektrodu
plates (2 un 4 rindu, viena vienas rindas elektrodu plate un divi dzilie smadzenu
elektrodi, kuri tika izmantoti ekstraoperativaja garozas karteSana.

Péc elektrodu nonemsanas tika veikta ari intraoperativa stimulacija precizakai
runas funkciju lokalizacijai un patologisko audu rezekcija tada apjoma, lai
neietekmeétu funkcionali nozimigos audus.

During the resection operation. We see the cavity left after the previous tumor
resection operation as well as several subdural electrodes (strip and grid electrodes).
After removing the electrodes, cortical mapping for speech was performed.

5. attéls. Kreisaja meziotemporalaja rajona vérojami reziduali tumora audi
We see the residual tumor tissue in the left mesiotemporal region
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tas rezekcija nav iespgjama. Tika nolemts veikt maksimalu tumora rezidualo audu
rezekciju, ka arT izdalit to nelielo iniciacijas zonas dalu, kura nav konstateta runas
funkciju lokalizacija. Nemot vera to, ka arT Seit planota rezekcijas linija atrodas loti
tuvu runas punktiem, tika nolemts veikt operaciju, pacientam esot nomoda stavokli,
ar intraoperativu stimulaciju. Stimulacija tika lietota, lai noteiktu rezekcijas robezu
pie apaksgjiem runas punktiem (gar rezekcijas plana augsgjo robezu). Tadgjadi tika
panakta maksimala patologisko audu rezekcija, netraumatizgjot funkcionali nozimi-
gos audus.

P&c operacijas netika noveroti biitiski funkcionali traucgjumi, 1€kmes staciong-
Sanas laika neatkartojas. SeSu ménesu laika péc operacijas pacientam ir bijusas vai-
rakas epizodes ar epileptiskam auram.

Pac. Nr. 2
@ Sejas motorika StImUIaCIJaS kOpsaVIIkumS @

O Runa -

A Lékmes iniciacija

Lekmes iniciacija

Izplatiba
~-/ (+3-60s)

. Nav reakcijas

Nav stimuléts

. Psihiska/vegetativa
epigastriska aura

. Kompleksas
(akustiskas/vizualas) B Plate

halucinacijas

@ Rezekcijas priekslikums
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Description in the subdural stimulation protocol:

A broad epileptic zone was estimated, which overlaps with the speech zone.
It was decided to remove part of epileptogen zone, which does not include corti-
cal localizations responsible for speech. To determine the border of resection, intra-
operative stimulation in awake surgery was used.

During the hospitalization period, no seizures occurred. In a time period of 6
months after the surgery, patient reported several episodes with epileptic auras.

Summary

By definition, epilepsy surgery is any neurosurgical intervention whose primary objective is
to relieve medically intractable epilepsy. Contemporary epilepsy surgery consists of three
phases: non-invasive investigations, invasive investigations, and surgery.

This article is devoted to two invasive investigations in the process of pre-surgical evaluation
of epilepsy surgery candidates — intra-operative and extra-operative cortical stimulation.

In this article we shortly describe the history of brain stimulation, both ways of stimulation,
their indications, stimulation procedures and possible complications. Additionally, we
demonstrate 2 epilepsy patient cases, where cortical stimulation was used.

Although, thanks to modern investigation methods in neurosurgery, the need for invasive
investigations is considerably diminished in the two past decades, they are still regarded as a
“golden standard” for defining the functional zones of cerebral cortex (cortical mapping) and
are used in situations when non-invasive investigation methods have failed to give sufficient
information for surgery.

Keywords: epilepsy, neurosurgery, epilepsy surgery, cortical mapping.
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