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ABSTRACT

Porcine circovirus-2 is widespread infection and cause Postweanig Multisystemic Wasting
Syndrome (PMWS), which clinical signs and gross lesions are variable and non-specific
(Harding, 2004). However, microscopic lesions in lymphoid tissues are almost unique and
constitute the basis of PMWS diagnosis (Segales et al., 2004a). Therefore research of lymph
node specific lesion can help to understand the pathogenesis of the PMWS, and useful in the
routine examinations for pigs possible infected by PCV2. The aim of study was to investigate
porcine circovirus-2 (PCV2) impact on the multinuclear giant cells and virus inclusion bodies
appearances in pig lymph nodes. The research was carried out in 2010. Thirty pigs, 5 - 15
weeks old, were selected from three Latvian farms for investigation. On their farms pigs with
clinical signs of Postweanig Multisystemic Wasting Syndrome were observed. Generally, four
lymph nodes were taken from each animal for histological and immunohistochemical
investigations. As a result, multinuclear giant cells were detected in 31.1% of lymph nodes,
including lymph nodes with mostly mild amount of PCV2 antigen. Interrelation was detected
between the virus amount in the lymph node and intensity of changes in some structure of
lymph node: increasing amount of virus in the lymph node, then increase the intensity of
structural change - regardless of multinuclear giant cells presence in the lymph nodes. PCV2
intracytoplasmic inclusion bodies were observed in 20.3% of PCV2 positive lymph nodes,
furthermore there lymph nodes had moderate and severe amount of PCV2 antigen, as well had
moderate and severe changes in lymph nodes structure.

KEY WORDS: multinuclear giant cell, intracytoplasmic inclusion bodies, porcine circovirus-
2, lymph nodes.

IEVADS

Ar ciku cirkovirusa-2 (PCV2) inficétiem sivéniem nov€ro ta saucamo sist€émisko
limfadenopatiju, zem $1 nosaukuma saprotot dazadas limfoido audu reakcijas — piem&ram,
ingvinalo, mezenterialo un bronhialo limfmezglu palielinasanos (Segales et al, 1997; Allan et
al., 2000; Harding, 2004). PCV2 ietekme uz cuku imiinsistému pilniba v&l nav noskaidrota.
Kaut gan ir paradits, ka galvenas PCV2 replikacijas Stinas ir monociti un makrofagi (Rosell et
al., 1999).
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Konkrétas limfoido audu izmainas ctikam ar PCV2 var konstatét tikai ar histologiskas
izmekl&Sanas metodém. Literatlira atziméts, ka $adiem dzivniekiem limfmezglu histologiskas
izmainas izpauzas ka folikulu vizualas izmainas, limfocitu zudums, histiocitu proliferacija
(Rosell et al, 1999; Segales et al., 2004; Opriessnig et al., 2007). Turklat iesp&jama limfoido
audu reaktivitates atskiribas dazadu Skirnu ciikam (Opriessnig et al., 2009). Atseviskos
gadijumos limfmezglos konstaté ta saucamas multinuklearas gigantiskas Stinas, ka ari
bazofilos virusalos iesléguma kermeniSus paradiSanos histiocitu un makrofagu citoplazma

(Rosell et al., 1999; Segales et al.; 2004b, Opriessnig et al., 2007). Miisu darba meérkis bija

izpatit PCV2 ietekmi uz multinuklearo gigantisko $inu (MGS) un virusdlo iesléguma

kermeniSus paradisanos ciku limfmezglos. Darba uzdevumi:

1. izpétit MGS un PCV2 virusalo iesléguma kermenu sastopamibu ciiku limfimezglos — Inn.
inguinales superficiales sinister et dexter, Inn. mesenterici craniale un Inn.
tracheobronchales;

2. izpétit atsevisko struktiiru morfologiskas izmainas limfmezglos, kuros konstatéti ar MGS
un PCV2 virusalie iesléguma kermeni;

3. izvértét ciiku cirkovirusa-2 daudzuma ietekmi uz MGS un virusalo iesléguma kermenu
paradiSanos attiecigajos limfmezglos.

MATERIALS UN METODIKA

Izmekl&jumi veikti 2010. gada tris cukkopibas saimniecibas Latvija (Latgales un
Kurzemes regiona). Visas saimniecibas sivéniem kliniski bija novérota ta saucamas ciku
pecatskirSanas novajéSanas sindromam (PMWS) lidziga aina un sivénu kriSana. Pirms
nobeigSanas sivéniem novéroja svara zudumu, caureju vai respiratoras saslimsanas, glotadu
balumu vai ikteriskumu, kas atbilst literatiira aprakstitajai PMWS kliniskajai ainai (Clark,
1997, Rosell et al., 1999, Segales et al., 2004a). P&tijumam katra saimnieciba atlasijam desmit
5 - 15 ned€lu vecus nobeigusos sivénus. Divpadsmit stundu laika p&€c sivénu naves veicam
sekciju, panémam limfmezglus — Inn. inguinales superficiales sinister et dexter, Inn.
mesenterici craniale un Inn. tracheobronchales histologiskai un imunohistokimiskai
izmeklésanai. Kopuma no katra dzivnieka (n=30) histologiskai un imunohistokimiskai
izmekl€Sanai panemti Cetri limfmezgli.

Visu dzivnieku limfmezglus (n=120) histologiskai un imunohistokimiskai izmekl&sanai
fiks§jam 10% neitrala formalina. Parafina iegulditie preparati tika sagriezti 4 pum biezos
griezumos. Talak dalu preparatus, attiecigi apstradatus un krasotus ar hematoksilinu un
eozinu. Imunohistokimiskai izmekleSanai uz specifisko PCV2 antigénu klatbttni izmantojam
avidina-biotina-peroksidazes tehniku (Szczotka et al., 2011) ar primaru monoklonalu antivielu
Ingenasa 36A9 (atSkaidijums 1:250 ar TBS un albuminu). Preparatus analiz€jam Zeissa
gaismas mikroskopa. Katra histologiskaja preparata novért€jam multinuklearo gigantisku
Sunu un PCV2 citoplazmatisko iesléguma kermenu klatbiitni dazadas limfmezgla strukttras:
kortikalaja, parakortikalaja, un medularaja slani, ka ar1 subkapsularos un trabekularos sinusos.
Katra limfmezgla regiona izmekl&jam 10 redzeslaukus ar palielinajumu x200.

Katra histologiskaja preparata novértéjam tris limfmezgla struktiiras parametrus, kuru
izmainas ir visparpienemts izteikt ballés no 0 lidz 3 (Opriessing et al., 2004):

e folikulu vizualais izskats (0 — izmainu nav, 1 — folikulu vizualais izskats nedaudz

izpladis, 2 — folikulu struktiira vaji saskatama, 3 — folikuli vispar nav saskatami);

e limfocitu daudzuma samazinasanas limfmezgla kopuma (0 — izmainu nav, 1 —
limfocitu daudzums nedaudz samazinats, 2 — limfocitu daudzums vid€ji samazinats, 3-
noveéro loti lielu limfocttu zudumu);

e histiocitu daudzums (0 — histiocTtu preparata nav, 1 — konstat€tas atsevisSkas Stinas, 2 —
vidg€ji daudz histiocttu, 3 — histiociti loti daudz).
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Katra imunohistokimiskaja preparata novertegjam PCV2 antigéna daudzumu, kas attiecigi
noradija uz PCV2 daudzumu. Izvért§jumu veicam péc visparpienemtas sist€émas, kura PCV2
antigéna daudzums izvertéts ka neliels (+), vidgjs (++) un liels (+++) (Opriessing et al., 2004).

Datu statistiska apstrade veikta ar Microsoft Excel t-test: Two-Sample Assuming Unequal
Variance, savstarp&ji salidzinot atsevisko parametru izmainu vid€jos raditajus limfmezgliem
ar MGS klatbatni un bez tas (p<0,05), ka arl savstarpgji salidzinot atsevisko parametru
izmainu vid§jos raditajus limfmezgliem ar PCV2 citoplazmatisko iesléguma kermenu
klatbiitni un bez tas (p<0,05).

REZULTATI UN DISKUSIJA

No 30 imunohistokimiski izmeklétiem sivéniem PCV2 antigénu konstatg§jam 16
dzivnieku limfmezglos, turklat tas dazados daudzumos bija konstatets visos 64 izmekl&tajos
limfiezglos (53,3%). Jaatzimg, ka sivénu limfmezglos negativos uz PCV2 antigénu, MGS un
PCV?2 virusa citoplazmatiskus iesléguma kermenus nekonstatgjam.

Ta ka vienam dzivniekam izmekletajos limfmezglos var€ja konstatet PCV2 antigénu
dazados daudzumos (no + Iidz +++), tad turpmakajai analizei sagrup&jam limfmezglus tris
grupas — attiecigi péc virusa antigéna daudzuma tajos.

Pirmo analiz&sim saistibu starp PCV2 daudzumu limfimezglos un MGS paradisanos tajos
(1.tabula). Kopuma MGS noteicam 31,3% limfmezglos. Citu autoru pétijumos MGS
paradiSanas limfmezglos bija novérojama 27,1% (Segales et al., 2002) un 21,2% (Krakowka
et al., 2005) gadijumos. Visbiezak MGS sastapam limfmezglos (60%) ar nelielu (+) PCV2
antigéna daudzumu tajos.

1. tabula/ Table 1
Limfmezglu skaits ar multinuklearas gigantiskas Siinas
Amount of lymph nodes with multinuclear giant cells (MGC)

MGS Kopa PCV2 antigena PCV?2 antigéna daudz_ums
limfmezglos: pozitivie limfmezgli (n=64) Amount of PCV2 antigen
MGC ’ Tot_al amount of PCV2
in lymph nodes: antigen positive lymph + ++ +++
) nodes (N=64)
Konstatgtas / 20 (31,3 %) 12 (60%) | 4(20%) | 4 (20%)
Detected
Nav konstatétas / 44 (68,7 %) 21 (48%) | 12 (27%) | 11 (25%)
Not detected

Multinuklearas gigantiskas Stinas ir lieli makrofagi, kuri rodas no makrofagu savstarp€jas
sapliisanas (M6st J. et al., 1997, Cheville N.F., 1999). Parasti MGS audos paradas gadijumos,
ja nepiecieSsams fagocitét liela izméra antigénu (M0ost J. et al., 1997). Zinot, ka PCV2 vairojas
makrofagos, iesp&jams, inficetos makrofagus organisms sak uztvert ka antigénu, kuru
nepieciesams fagocitét, ko veic jau citi makrofagi, rezultata veidojot MGS (Tsai YC et al.,
2010).

Darba gaita méginajam atbildét uz jautagjums, vai ir kadas raksturigas strukturalas

izmainas tajos limfmezglos, kuros vargja novérot multinuklearo gigantisko $iinu paradiSanos
(2.tabula).
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2. tabula/ Table 2

Vidgjais novérteSanas raditajs (ballés) limfmezgliem ar multinuklearam gigantiskam
sunam (n=20) un bez tam (n=44)
Average structural changes of lymph nodes (scores) with multinuclear giant cells™
(n=20) and without them (n=44)

Novertesanas parametri
Evaluated parameters
. e 1. . - Histiocitu
PCV2 antigena | - Follkulu_wzu_alal_s L1mf0c1t1.1 (}zvlud_zuma daudzuma
izskats / Visualization samazinasanas / e e v -
daudzums . palielinasanas /
of the follicle Decrease amount of
Amount of structure Ivmohocvtes Increase amount of
PCV2 antigen ymphocy histiocytes
bez MGS ar MGS bez MGS ar MGS | bez MGS | ar MGS
without with without with without with
MGCH MGCA? MGCAH MGCA? MGCA? MGCA
+ 1,5* 2,2* 1,2 1,6 1,3 14
++ 2,7 3,0 2,1 2,3 1,6 15
+++ 3,0 3,0 2,7 2,8 2,4 2,0

* - p<0,05 ir bitiskas atskiribas
* - p<0,05 is detected significant difference

Limfmezglos, kuros bija neliels (+) PCV2 daudzums noveroja statistiski biitiskas
atikiribas (p<0,05) folikulu vizualizacija limfmezglos ar MGS un bez tam. Limfmezglos,
kuros konstat§jam multinuklearas gigantiskas §tinas folikulu struktiira bija vajak saskatama.
Konstatgjam, zindmu sakaribu starp virusa daudzumu limfmezgla, no vienas puses, un
atsevisko struktiiru izmainu intensitati, no otras: palielinoties virusa daudzumam attiecigaja
limfiezgla, palielinas strukturalo izmainu intensitate — neatkarigi no MGS klatbiitnes
attiecigaja limfmezgla (sk. 2.tabulu).

NakoSais jautajums, kas janoskaidro bija — tieSi kur parsvara lokaliz&jas multinuklearas
gigantiskas Stnas limfmezglos ar dazadu cirkovirusa-2 daudzumu. Rezultati atspoguloti
treSaja tabula. Konstatéjam, ka limfimezglos ar nelielu (+) PCV2 daudzumu MGS biezak
lokalizgjas kortikalaja slani, turklat tiesi folikulos. Toties limfmezglos ar lielu (+++) PCV2
daudzumu, MGS vairak novérojam parakortikalaja slani (3.tabula).

Pieaugot PCV2 antigéna daudzumam ciiku limfmezglos, visstiprak izmainas limfmezglu
folikulu struktiira — tie sak sliktak vizualizeties, 1idz pat mikroskopa klist pilnigi nesaskatami
(Piginka et Birgele, 2012). Uzskatam, ka pie liela (+++) PCV2 daudzuma limfmezglos
folikuls parasti sabriik, un MGS nokliist parakortikalaja slani, tade] ari tie$i $aja slani tas
parsvara konstatgjam.

Talak limfmezglos ar dazadu PCV2 antigéna daudzumu analiz€sim PCV2 virusa
citoplazmatiskos iesléguma kermeniSus (4. tabula). PCV2 citoplazmatiskos iesléguma
kermeniSus konstatgjam 20,3% no izmekletajiem limfmezgliem. Tas ir ievérojami mazak,
neka konstatéts citus autoru pétijumos, kur Sis skaitlis sasniedz 33,3% (Krakowka et al., 2005)
un pat 34,0% (Segales et al, 2002). Jadoma, ka §is atSkiribas var€tu biit saistitas ar p&tijumos
ieklauto ciiku dazadajam Skirném. Ka jau raksta ievada mingjam, atSkirigu Skirnu ciku
limfoido audu reakciju uz cirkovirusu-2 var biit dazada (Opriessnig et al., 2009).
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3. tabula/ Table 3

MGS skaits daZzados limfmezgla regionos atkariba no PCV2 antigéna daudzuma taja
Amount of multinuclear giant cells” in difference regions of lymph nodes according with
PCV2 antigen in there lymph nodes

PCV2 antigena daudzums limfmezglos
MGS lokalizacija Amount of PCV2 antigen in lymph nodes
limfmezgla + (n=12) ++ (n=4) +++ (n=4)
MGC location | Limfmezgli | MGS* | Limfmezgli | MGS* | Limfmezgli | MGS*
in lymph nodes Lymph MGC*n Lymph MGC*» Lymph MGC*»
nodes nodes nodes
Kortikalaja slani 8 1-11 3 5 2 2-8
Cortex
Parakortikalaja 4 1 1 2 3 1-12
slant
Paracortex
Medularaja slant - - - - - -
Medulla
Trabekularaja 2 1-2 - - 2 1
sinusa
Trabecular sinuss
Subkapsularaja - - 1 1 - -
sinusa
Subcapsular sinuss

* - minimalais un maksimalais MGS skaits limfimezgla attiecigaja struktiira 10 redzeslaukos (palielindjums

x200).
* - minimal and maximal amount of multinuclear giant cells in appurtenant region of lymph nodes from 10 field

(magnification x200).
4. tabula/ Table 4

Limfmezglu skaits ar PCV2 citoplazmatiskiem iesleguma kermeniem
Amount of lymph nodes with PCV2 intracytoplasmic inclusion bodies

PCV2 citoplazmatiski PCV2 antigéna Kopa PCV2 antigéna
iesleguma kermeni daudzums pozitivos limfmezglos
limfmezglos: Amount of PCV2 (n=64)
PCV?2 intracytoplasmic antigen Total amount of PCV?2
inclusion bodies in lymph 4 t et antigen positive lymph
nodes: nodes
Konstatéti / Detected 0 5 8 13 (20,3 %)
Nav konstatéti / Not detected 33 11 7 51 (79,7 %)

Jauzsver, ka virusa ieslégumus konstatéjam tikai tajos limfmezglos, kuros PCV2 antigéna
daudzums bija vid€ji liels vai liels (skat.4.tabulu), lidz ar to visu limfmezglu strukttiru
izmainas bija 2 vai 3 ballu Iiment (5. tabula).

Vidgji lielais un lielais PCV2 daudzums limfmezglos predispongja, gan histiocitu
daudzuma palielinasanos (vidgji lidz 2,2 ballém), gan vienlaicigi art PCV2 iesléguma
kermeniSu paradiSanos. Zinot, ka histiociti ir ,,novecojusie” makrofagi (Willard-Mack, 2006),
bet PCV2 organisma vairojas tieSi makrofagos (Rosell et al., 1999), tad jadoma, ka palielinats
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PCV2 daudzums izraisija limfmezgla atbildes reakciju, kura zinama meéra atspogulojas
makrofagu ,,cipa” ar konkréto virusu.

5. tabula/ Table 5
Limfmezglu struktiiru izmainas balles (videjie raditaji) limfmezglos bez (n=51) un ar

(n=13) PCV2 citoplazmatiskiem iesléguma kermeniSiem
Average structural changes of lymph nodes (scores) without PCV2 intracytoplasmic
inclusion bodies (n=51) and without them (n=13)

Noveértesanas parametri
Evaluated parameters
. . . Limfocitu daudzuma Histiocitu daudzuma
Folikulu vizualais . v ielinasanas /
PCV/?2 izskats / Visualization samazinasanas / . palielinasanas .
antigéna | of the follicle structure Declr ease amount o Increa}se_ amount o
daudzums ymphocytes histiocytes
Amount Bez PCV2 Ar PCV2 Bez PCV2 Ar PCV2 Bez PCV2 Ar PCV2
of PC\/2 1esléguma 1esléguma 1esléguma 1esléguma 1esléguma 1esléguma
antigen lgern_ler,uem lgermc?r,nem lgem_ler,nem l,(erme_:r,uem l,(errper,uem l,(erme_r,nem
Without With Without With Without With
PCV2 PCV2 PCV2 PCV2 PCV2 PCV2
inclusion inclusion inclusion inclusion inclusion inclusion
bodies bodies bodies bodies bodies bodies
+ 1,8 - 15 - 15 -
++ 2,7 3,0 2,3 2,2 1,6* 2,2%
+++ 3 3,0 2,7 2,6 2,3 2,4

*- p<0,05 ir butiskas atSkiribas
* - p<0,05 is detected significant difference

SECINAJUMI
1. Multinuklearas gigantiskas Siinas sastopamas 31,3% limfmezglos, turklat tajos kas
parsvara ir ar nelielu PCV2 antigéna daudzumu.
2. Konstatgjam, zinamu sakaribu starp virusa daudzumu limfmezgla, no vienas puses, un
atseviSko struktiiru izmainu intensitati, no otras: palielinoties virusa daudzumam
attiecigaja limfmezgla, palielinas strukturalo izmainu intensitate — neatkarigi no MGS
klatbutnes attiecigaja limfmezgla.
3. PCV2 virusa citoplazmatiskie iesléguma kermeniSi limfmezglos konstatéti tikai 20,3%
gadijumos, pie tam tajos limfmezglos, kur PCV2 antigéna daudzums ir vid&ji liels vai
liels, kas savukart noteica, ka visu $o limfmezglu struktiiru izmainas ari bija 2-3 ballu

Itment, tas ir vidgji lielas vai lielas.
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