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Ab

stract

Background. Contemporary studies on aneurysm formation in the course of inflammatory changes led to
trials on the role of virus infection in its pathology. Some data in literature indicate infections of the aneurysm
wall with such viruses as cytomegalovirus (CMV) and herpes simplex virus type |, 2 (HSV 1/2). These micro-
organisms, causing subclinical, chronic or recurrent infections, may have a long-lasting, damaging influence
on the agortic wall.

The study objective was to solve the following problems: |. Can the presence of viruses be a factor that causes
abdominal aortic aneurysm formation? 2. Does the division of aneurysms into two groups (non-specific and
inflammatory) have a clinical nature, or does it result from their different aetiology?

Material and methods. Polymerase chain reaction (PCR) tests on DNA presence of CMV, HSV 1/2 and
human papilloma virus type 6, 'l (HPV 6/11) were carried out on 34 patients with recognized abdominal
aortic aneurysms (AAA), 30 patients with artery atherosclerosis (AA) and at 20 volunteers from a control
group.

Results. DNA of CMV was detected in none of the tested groups of aortas; HSV |/2 was detected in one control
issue. DNA presence of HPV 6/1 | was detected in 100% of tissues taken from aneurysmatic walls, as well as in
14 samples (46.7%) received from atherosclerotic aortas and in 17 tissues (85%) from control aortas.
Conclusions. The results suggest that the presence of HPV 6/1 | is not a causative factor of AAA. However,
the presence of these viruses, even in latent form, may lead to aortic wall weakness and increased suscepti-
bility to secondary infection of C. pneumoniae bacteria, the presence of which was confirmed in previously
demonstrated test results.

Key words: aortic aneurysm, inflammatory aneurysm, viral infection

Streszczenie

Wstep. Wyniki wspdiczesnych badan dotyczqcych powstawania tetniakéw w przebiegu zmian zapalnych za-
poczgtkowaly doswiadczenia nad znaczeniem zakazen wirusowych w ich patologii. W pismiennictwie znajdujq
sie dane, ktdre wskazujq na zakazenie sciany tetniaka wirusami, takimi jak cytomegalowirus (CMV) i wirus
opryszczki pospolitej typu |, 2 (HSV). Drobnoustroje te wywotujqc subkliniczne, przewlekte lub nawracajgce
zakazenia, mogg wywierac dfugotrwaly uszkadzajgcy wptyw na sciane aorty.

Celem niniejszej pracy bylo ustalenie: |. Czy obecnosc wirusow moze byc¢ czynnikiem wywotujgcym powstanie
tetniaka aorty brzusznej (AAA)? 2. Czy podziat tetniakéw na tetniaki niespecyficzne i zapalne ma charakter
Kliniczny czy tez wynika z ich réznej etiologii?
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Materiat i metody. Badania reakgji faricuchowej polimerazy (PCR) na obecnos¢ DNA CMV, HSV 1/2 i wirusa
brodawczaka ludzkiego typu 6, || (HPV 6/11) wykonano u 34 oséb z rozpoznanym AAA, u 30 chorych
z miazdzycq aorty (AA) i u 20 oséb z grupy kontrolnej.

Wyniki. W Zadnej badanej grupie aort nie wykryto wystepowania DNA CMV, natomiast HSV 1/2 wykryto
w jednej tkance kontrolnej. Obecnos¢ DNA HPV /1 | stwierdzono w | 00% tkanek pobranych ze sciany tetnia-
kéw, jak réwniez w |4 prébach (46,7%) pochodzqcych z aort zmienionych miazdzycowo i | 7 tkankach (85%)
aort kontrolnych.

Whioski. Wynik sugeruje, Zze obecnosc wirusa HPV é/1 | nie jest czynnikiem sprawczym powstania AAA. Obec-
nos¢ tych wiruséw, nawet w formie utajonej, moze jednak spowodowac ostabienie $ciany aorty i zwiekszong
podatnos¢ na wtdre zakazenie — na przyktad bakterig C. pneumoniae, ktdrej obecnos¢ potwierdzono we
wczesniej prezentowanych wynikach badan.

Stowa kluczowe: tetniak aorty, tetniak zapalny, zakazenie wirusowe

Introduction

There are still doubts regarding the pathophysiolo-
gical mechanisms that lead to abdominal aortic aneu-
rysm (AAA) formation. Therefore, it seems that fur-
ther studies will provide even more convincing proof of
the existence of aortic "aneurysmatic disease” as an in-
dependent pathomorphological unit.

It was proved that vessel wall structural changes in
AAA as well as in artery atherosclerosis (AA) may be
caused by different nociceptive factors. Ross and Glom-
set created a theory of so-called homogenous reaction
to trauma. According to this theory, endothelium or in-
ternal membrane damage done by mechanical, metabo-
lic or immunological factors becomes a starting point of
the pathological reconstruction of the vessel wall [I, 2].

In recent years there have been some reports abo-
ut the significance of infection as one of the factors in
compound etiopathogenesis of atherosclerosis. The
pathological role of such viruses as Coxackie C, herpes
simplex type |, 2 (HSV 1/2) and cytomegalovirus (CMV)
have been described [3-5]. There is also a possibility of
developing experimental atherosclerosis in chicks (Ma-
rek’s disease) with a bird virus of the herpes type [1, 2,
6]. Confirmation for the coexistence of infection and
atherosclerosis in humans came in the form of data from
seroepidemiological research that indicated the incre-
ase of antibody titers (IgM and/or IgG class) with simul-
taneous confirmation of the presence of specific anti-
gens and DNA of these micro-organisms in diseased
arteries [3, 7].

Contemporary studies on aneurysm formation in the
course of inflammatory changes have not shown such
unequivocal results as in the case of atherosclerosis and
have resulted in further research on the role of viral in-
fections in its pathology. Some data in the literature indi-
cate infections on the aneurysmatic wall with such viru-
ses as CMV and HSV /2 [I, 4, 8]. These micro-organi-

Wstep

Obecnie nadal istnieja watpliwosci dotyczace me-
chanizméw patofizjologicznych prowadzacych do po-
wstania tetniaka aorty brzusznej (AAA). Wydaje sie wiec,
ze dalsze badania pozwola dostarczy¢ jeszcze bardziej
przekonujacych dowoddw na istnienie ,,choroby tet-
niakowej” aorty jako samodzielnej jednostki patomor-
fologiczne;.

Udowodniono, iz zmiany strukturalne, $ciany naczyn
zaréwno w AAA, jak i miazdzycy tetnic (AA) mozna wy-
wotaé za pomoca réznych czynnikdéw uszkadzajacych.
Ross i Glomset opracowali teorie tak zwanej jednolitej
reakcji na uraz, wedtug ktorej uszkodzenie $rédbtonka
lub bfony wewnetrznej przez czynnik mechaniczny, me-
taboliczny lub immunologiczny staje si¢ poczatkiem pa-
tologicznej przebudowy $ciany naczynia [, 2].

Ostatnio pojawity sie doniesienia wskazujace na zna-
czenie zakazenia jako jednego z czynnikéw w zfozonej
etiopatogenezie miazdzycy. Opisano patologiczna role
wirusow, takich jak Coxackie C, wirus opryszczki ludz-
kiej typu I, 2 (HSV 1/2) oraz cytomegalowirus (CMV)
[3-5]. Istnieje takze mozliwos¢ wywotania doswiadczal-
nej miazdzycy u kurczat (choroba Mareka) wirusem na-
lezacym do ptasich wiruséw z rodzaju herpes [1-2, 6].
Potwierdzeniem wspdtistnienia zakazenia i miazdzycy
tetnic u ludzi byly dane z badan seroepidemiologicz-
nych, wykazujace na wzrost miana przeciwciat (klasy
IgM i/lub IgG) z jednoczesnym potwierdzeniem obec-
nosci swoistych antygenéw i DNA tych drobnoustro-
jow w chorych tetnicach [3, 7].

Wyniki wspdtczesnych badan dotyczacych powsta-
wania tetniakéw w przebiegu zmian zapalnych nie byty
tak jednoznaczne jak w przypadku miazdzycy i spowo-
dowaly, ze podjeto dalsze doswiadczenia nad znacze-
niem zakazen wirusowych w ich patologii. W pi$mien-
nictwie znajduja sie dane, ktére wskazuja na zakazenie
$ciany tetniaka wirusami CMV i HSV [1, 4, 8]. Wymie-
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sms, causing subclinical, chronic or recurrent infections,

may have a long-lasting, damaging influence on the aortic

wall. [9].

However, the data regarding aortic wall infection
concerns different types of aneurysms. In Tanaka and
Yonemitsu'’s studies concerning aortic wall infection with
CMV and HSV 1/2, tissues taken only from inflammato-
ry aneurysms were used as research material [4, 8].

There is not much research on this issue, especially
in Polish literature; therefore, this topic requires fur-
ther studies due to the prevalence of abdominal aortic
aneurysms in our country [10].

The leading motive of this study was to extend the
knowledge of abdominal aortic aneurysm pathogenesis
— paying particular attention to the inflammatory fac-
tor. The study was carried out to answer the following
questions:

I. Can the presence of viruses be a factor that causes
abdominal aortic aneurysm formation?

2. Does the division of aneurysms into two groups (non-
specific and inflammatory) have a clinical nature, or
does it result from their different aetiology?

In order to determine the significance of infection in
the course of aneurysm development, the coexistence
of other viruses (apart from CMV and HPV) in the AAA
wall was examined. Papilloma’s viruses — human papil-
loma virus type 6, 11 (HPV 6/11) were chosen for the
evaluation. They cause changes in the form of larynx
papillomatosis in the respiratory system and may have
some connection with vascular diseases [I 1-13].

Material and methods

The material used in the study on the presence of DNA
sequence of HPV é/1 1, HSV 1/2 and CMV were speci-
mens of abdominal aortic wall, taken from below the renal
arteries, which were aneurysmatically changed or which
had extensive atherosclerotic changes, that caused closu-
re of the aortic lumen or its haemodynamically significant
stenosis. The specimens were taken from 34 patients ope-
rated on at the PUMS Department of General and Vascu-
lar Surgery in Poznan due to abdominal aortic aneurysm
(AAA) and from 30 patients who were given a bifurcated
aortic-double-thigh prosthesis due to extensive atherosc-
lerosis of the final aortic section and iliac arteries. The con-
trol material consisted of the abdominal aortas taken from
20 transplant organ donors.

The group of 34 people with AAA consisted of 23
men and | | women. The age of the patients was betwe-
en 54 and 83, with an average of 65.0 + 7.9 years. In this
group, 28 patients (82.4%) were diagnosed with non-
specific aneurysms, and 6 patients (|17.6%) were diagno-
sed with inflammatory aneurysms (confirmed by routine

nione drobnoustroje, wywotujac subkliniczne, przewle-

kte lub nawracajace zakazenia, moga wywieraé¢ dtugo-

trwaty uszkadzajacy wptyw na $ciane aorty [9].

Dane o istnieniu zakazenia $ciany aorty obejmowaty
jednak rézne rodzaje tetniakow. W pracach Tanaki
i Yonemitsu dotyczacych zakazenia $ciany aorty wirusa-
mi CMV i HSV materiatem badawczym byly tkanki po-
brane tylko z tetniakéw zapalnych [4, 8].

Zwrtaszcza w polskim pismiennictwie istnieje niewiele
badan omawiajacych to zagadnienie, co przy powszech-
nym wystepowaniu AAA wymagato podjecia tego te-
matu [10].

Najwazniejszym celem przeprowadzenia badan byto
pogtebienie wiedzy o patogenezie AAA ze szczegdlnym
uwzglednieniem czynnika zapalnego. Celem przepro-
wadzonych badan byto ustalenie:

I. Czy obecnos¢ wiruséw moze by¢ czynnikiem
wywolujacym powstanie AAA?

2. Czy podziat tetniakéw na tetniaki niespecyficzne
i zapalne ma charakter kliniczny czy tez wynika z ich
réznej etiologii?

Aby okresli¢ znaczenie zakazenia w rozwoiju tetnia-
kéw, badano wspdtistnienie w $cianie AAA jeszcze in-
nych, oprécz CMV i HSV, rodzajéw wiruséw. Do oce-
ny wybrano wirusy brodawczaka ludzkiego typu 6,1 |
(HPV 6/11), powodujacego w uktadzie oddechowym
zmiany w postaci brodawczakowatosci krtani i by¢ moze
majacego zwiazek z chorobami naczyn [I 1-13].

Material i metody

Materiatem do badan na obecno$¢ sekwencji DNA
HPV 6/11, HSV 1/2 i CMV byty wycinki $ciany aort
brzusznych, pobrane ponizej tetnic nerkowych, ze zmia-
nami tetniakowymi lub z rozlegtymi zmianami miazdzy-
cowymi, ktére spowodowaty zamkniecie $wiatta aorty
lub jej hemodynamicznie istotne zwezenie. Wycinki po-
chodzity od 34 chorych operowanych w Klinice Chirur-
gii Ogdlnej i Naczyn Uniwersytetu Medycznego w Po-
znaniu z powodu AAA i od 30 chorych, ktérym wszyto
proteze rozwidlong aortalno-dwuudowa z powodu roz-
legtej miazdzycy koncowego odcinka aorty i tetnic bio-
drowych (AA). Probe kontrolng stanowity aorty brzusz-
ne pobrane od 20 dawcéw narzaddw do transplantacji.

W grupie 34 oséb z AAA byto 23 mezczyzni | | ko-
biet. Wiek chorych wynosit 54-83 lat (§r. 65,0 = 7,9
roku). W grupie tej u 28 chorych (82,4%) stwierdzono
tetniaki niespecyficzne i u 6 osob (17,6%) tetniaki za-
palne (potwierdzone w rutynowych badaniach histopa-
tologicznych). Wszystkich pacjentéw operowano w try-
bie planowym i u zadnego badanego $rédoperacyjnie
nie stwierdzono objawéw pekania. Srednica operowa-
nych tetniakdw wynosita 5-10 cm ($r. 6,95 = 1,4).
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histopathological examination). All patients were opera-
ted on according to schedule, and none of them was no-
ted with burst symptoms during the operation. The dia-
meters of the operated aneurysms were between 5 and
10 cm, with an average of 6.95 + 1.4 cm. Among these
patients there were: 29 patients (85.3%) who smoked,
19 patients (55.9%) who were diagnosed with arterial
hypertension and 20 patients (58.8%) who had symp-
toms of heart muscle ischaemic disease. Five patients
(14.7%) had had an earlier operation of coronary artery
bypass grafting. Twelve patients (35.3%) were diagno-
sed with extensive atherosclerotic changes in bifurcations
of the iliac arteries, four of them (I 1.8%) were diagno-
sed with diabetes and seven patients (20.6%) with AAA
had cholesterol levels above 5.7 mmol/l.

In the group of 30 patients with artery atheroscle-
rosis (AA) there were 21 men and 9 women aged from
41 to 72 with an average age of 55.2 + 7.3 years. All
patients from this group were operated on according
to schedule, and none of them was diagnosed with aneu-
rysmatic widening of the aorta (i.e. more than 30 mm)
during operation. In this group, 76.7% of patients were
smokers, 53.3% were diagnosed with arterial hyper-
tension, 46.7% had symptoms of heart muscle ischa-
emic disease and 13.3% were earlier operated with
coronary artery bypass grafting. 26.7% of operated pa-
tients had diabetes and 30.0% of patients had increased
cholesterol levels (more than 5.7 mmol/I).

The patients with arterial hypertension were in the
course of hypotensive therapy and had normalized pres-
sure (according to ISH/WHO, RR < 140/90 mm Hg).
The morning glycaemia level (and in some cases twen-
ty-four-hour profile of glycaemia) of patients with dia-
betes indicated that diabetes was at the stage of com-
pensation.

The age of the people in the control group ranged
from 26 to 41, with an average of 34.3 = 5.8 years. In
this group, there were no detailed epidemiological data
apart from sex and age. The only criteria set for these
people to include them in the control studies was the
fact that they were healthy and that their organs were
qualified for transplantation. A surgeon assessed their
aortic diameter and its macroscopic image while taking
tissues. Only aortas with a diameter up to 30 mm and
without macroscopic symptoms of atherosclerosis were
qualified for the studies. The data regarding smoking
among this group of patients were not obtained.

Identification of DNA sequence of HPV /11,
HSV 1/2 and CMV in clinical material by PCR method

The positive controls in DNA tests done by poly-
merase chain relation (PCR) method were:

Wsréd tych chorych 29 oséb (85,3%) palito tyton, u 19
(55,9%) rozpoznawano nadcisnienie tetnicze i u 20
(58,8%) pacjentéw stwierdzono objawy choroby nie-
dokrwiennej serca. U 5 chorych (14,7%) wczes$niej
wykonano operacje pomostowania tetnic wiencowych.
Rozlegte zmiany miazdzycowe, zwtaszcza w rozwidle-
niach tetnic biodrowych stwierdzono u 12 chorych
(35,3%), cukrzyce u 4 (1 1,8%), natomiast stezenie cho-
lesterolu powyzej 5,7 mmol/l odnotowano u 7 oséb
(20,6%) z AAA.

W grupie 30 oséb z AA byto 21 mezczyzn i 9 kobiet,
wiek chorych wynosit 41-72 lat ($r. 55,2 * 73 roku).
Wszystkich chorych z tej grupy operowano w trybie pla-
nowym i u zadnego badanego $rédoperacyjnie nie stwier-
dzono tetniakowatego poszerzenia aorty (tj. > 30 mm).
Wsréd tych pacjentdw 76,7% osob palito tyton, u 53,3%
rozpoznano nadcisnienie tetnicze, u 46,7% chorych od-
notowano objawy choroby niedokrwiennej serca,
a u 13,3% oséb wczesniej wykonano operacje pomo-
stowania tetnic wiericowych. Cukrzyce rozpoznano
u 26,7% operowanych, natomiast podwyzszone steze-
nie cholesterolu (> 5,7 mmol/l) u 30,0% oséb.

Chorzy z nadcisnieniem tetniczym byli w trakcie te-
rapii hipotensyjnej i wartosci ci$nienia byty u nich pra-
widtowe (wg ISH/WHO, RR < 140/90 mm Hg). U cho-
rych na cukrzyce poranne wartosci glikemii, a w niekto-
rych przypadkach profil dobowy glikemii wskazywaty,
ze cukrzyca byta w stadium kompensacii.

Wiek chorych w grupie kontrolnej wynosit 2641
lat ($r. 34,3 * 5,8 roku). W tej grupie oprocz pici i wie-
ku nie byto szczegétowych danych epidemiologicznych.
Jedynym kryterium wtaczenia tych oséb do badan kon-
trolnych byto uznanie ich za zdrowe, a ich narzady za
nadajace sie do przeszczepéw. W tej grupie podczas
pobierania tkanek chirurg oceniat §rednice aorty i jej ob-
raz makroskopowy. Do badan kwalifikowano tylko aorty
o $rednicy do 30 mm, bez makroskopowych objawéw
miazdzycy. Nie udato si¢ uzyska¢ informacji na temat
palenia tytoniu w tej grupie badanych.

Identyfikacja sekwencji DNA HPV 6/11, HSV 1/2

i CMV w materiale klinicznym metoda PCR
Kontrole pozytywna w badaniach DNA za pomoca

metody reakgiji faricuchowej polimerazy (PCR) stanowity:

— DNA izolowane z krwi osoby zdrowej, w ktérym
identyfikowano sekwens kodujacy c-fos;

— dla CMV — DNA izolowane z tkanki pobranej od
dzieci zmartych z powodu zakazenia CMV;

— dla HSV 1/2 — DNA izolowane z materiatu klini-
cznego zakazonego wirusem opryszczki;

— dla HPV 6/11 — DNA izolowane z brodawczaka
krtani.
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— DNA isolated from the blood of a healthy person,
which was identified with c-fos coding sequence;

— for CMV — DNA isolated from tissues taken from
children who died of CMV infection;

— for HSV 1/2 — DNA isolated from clinical material
infected with the herpes virus;

— for HPV 6/1 | — DNA isolated from laryngeal papil-
loma.

In patients with AAA, samples for PCR tests were
taken from the frontal surface of the aneurismal sac at
the point of its greatest diameter. For people with arte-
ry atherosclerosis and people from the control group,
tissues were also taken from the frontal surface of the
aorta below the renal arteries. Originally, the material
covered the full thickness of the aorta. Then, observing
the rules of asepsis, the fragments of resected tissue
were delaminated and the muscular coat and adventitia
were left out for further tests. They were then placed
in liquid nitrogen and stored in a freezer at —80°C until
further tests were carried out.

The operatively obtained tissues were cut into smal-
ler fragments and were poured with | ml of buffer for
DNA isolation, which contained K proteinase at 50 mg/ml
concentration. After the full procedure was carried out,
the DNA was isolated defining its amount and cleanliness
through 1% agar gel electrophoresis and measuring spec-
trophotometrically on a BECKMANN DU 7500 spec-
trophotometer by Wartburg-Christian method by test
absorbance measurement at a wavelength of 260 nm.
DNA prepared in such a way was a matrix in PCR.

Electrophoretic separation of DNA isolated from
tissues was done in 1% agar gel that contained 0.5%
ug/ml ethidium bromide, in | x TAE buffer at a voltage
of 4 V/cm for | hour. The products received by duplica-
tion reaction of PCR method were analyzed in 2% agar
gel that contained 0.5% ug/ml ethidium bromide, in
I X TAE buffer at a voltage of 4 V/cm for | hour.

In order to identify viral DNA in the DNA isolated
from aortic walls, PCR with starters specific for DNA of
the HPV 6 and HPV | | viruses was conducted. The ma-
trix cleanliness level of the entire human DNA isolated
from the aortic walls was checked using starters for the
c-fos genes: FOS4-1 and FOS4-2. The DNA was expo-
sed to preliminary denaturation for 5 minutes at 94°C,
and then 31| duplication cycles were carried out. After
duplication, the PCR products were analyzed, dividing
them in 2% agar gel with the presence of a DNA frag-
ment size marker, which was pUC 19 DNA digested with
Mspl enzyme (Hpall, Fermantes, Lithuania).

In order to identify DNA of the HSV in the DNA
isolated from aortic walls, PCR with starters specific for
DNA of HSV | and HSV 2 was conducted. The matrix

Probki do badan PCR u chorych z AAA pobierano
z przedniej powierzchni worka tetniaka w miejscu jego
najwiekszej srednicy. U oséb z AA oraz u oséb z grupy
kontrolnej tkanki pobierano réwniez z przedniej po-
wierzchni aorty ponizej tetnic nerkowych. Pierwotnie
material obejmowat petng grubos¢ aorty. Nastepnie,
zachowujac zasady aseptyki, fragmenty wycietej tkanki
rozwarstwiano i do badan pozostawiano migsniéwke
i przydanke. Umieszczano je w ptynnym azocie i prze-
chowywano w zamrazarce w temperaturze —80°C do
momentu przeprowadzenia dalszych doswiadczen.

Pobrane operacyjnie tkanki pocieto na mniejsze
fragmenty i zalano | ml buforu do izolacji DNA, zawie-
rajgcego proteinaze K w stezeniu 50 mg/ml. Po prze-
prowadzeniu petnej procedury wyizolowano DNA,
okreslajac jego ilos¢ i czystos¢, stosujac elektroforeze
w |-procentowym zelu agarozowym, oraz mierzono
spektrofotometrycznie na spektrofotometrze BECK-
MANN DU 7500 metoda Wartburga-Christian za po-
moca pomiaru absorbancji préby przy diugosci fali 260
nm. Tak przygotowany DNA stanowit matryce w PCR.

Rozdziat elektroforetyczny DNA wyizolowanego
z tkanek przeprowadzano w | -procentowym zelu aga-
rozowym zawierajacym bromek etydyny w stezeniu
0,5% pug/ml, w buforze | x TAE przy napigciu 4 V/ecm
przez godzine. Produkty otrzymane w reakcji powiela-
nia metoda PCR analizowano w 2-procentowym zelu
agarozowym zawierajacym bromek etydyny w stezeniu
0,5% ug/ml, w buforze | x TAE przy napieciu 4 V/cm
przez godzine.

W celu identyfikacji wirusowego DNA w DNA izo-
lowanym ze $cian aort przeprowadzano PCR ze starte-
rami specyficznymi dla DNA wirusa HPV 6 i HPV 1.
Stopien czystosci matrycy catkowitego DNA ludzkiego
izolowanego ze $cian aort sprawdzano, stosujac starte-
ry dla genu c-fos: FOS4-1 i FOS4-2. DNA podawano
wstepnej denaturacji przez 5 minut w temperaturze
94°C, a nastepnie wykonywano 31 cykli powielania.
Po zakorniczeniu powielania produkty PCR analizowa-
no, rozdzielajac je w 2-procentowym zelu agarozowym
w obecnosci markera wielkosci fragmentow DNA, ktory
stanowit DNA pUCI19 trawiony enzymem Mspl (Hpall,
Fermantes, Litwa).

W celu identyfikacji DNA wirusa herpes simplex
w DNA izolowanym ze $cian aort przeprowadzano PCR
ze starterami specyficznymi dla DNA HSV | i HSV 2.
Stopien czystosci matrycy catkowitego DNA ludzkiego
izolowanego ze $cian aort sprawdzano, stosujac starte-
ry dla genu c-fos: FOS4-1 i FOS4-2. Probki DNA poda-
wano wstepnej denaturacji przez 5 minut w tempera-
turze 94°C, a nastepnie wykonywano 30 cykli amplifi-
kacji. Po reakcji produkty PCR analizowano, rozdziela-

108 www.angiologia.pl



The role of virus infection in AAA aetiology, Oszkinis et al.

cleanliness level of the entire human DNA isolated from
the aortic walls was checked using starters for the c-fos
genes: FOS4-1 and FOS4-2. DNA samples were dena-
turated for 5 minutes at 94°C, and then 30 amplification
cycles were carried out. After reaction, the PCR pro-
ducts were analyzed, dividing them in 2% agar gel with
the presence of a DNA size marker, which was bBlu-
escript DNA digested with Avall/Hinfl enzyme (Ark
Scientific, Germany).

In order to identify DNA of CMV in the DNA isola-
ted from aortic walls, PCR with starters specific for DNA
of CMV CMVIE-| and CMVIE-2 was conducted. The
matrix cleanliness level of the entire human DNA isola-
ted from the aortic walls was checked using starters for
the c-fos genes: FOS4- | and FOS4-2 (Ark Scientific, Ger-
many). The samples were denaturated for 5 minutes at
94°C and then 50 amplification cycles were carried out.
After reaction, the PCR products were analyzed, divi-
ding them in 2% agar gel with the presence of a DNA
size marker, which was pUCI9 DNA digested with Mspl
enzyme (Hpall, Fermantes, Lithuania).

The studies were approved by the Poznan Universi-
ty of Medical Sciences Ethical Commission for Scientific
Research.

The patients’ data were statistically analyzed by co-
unting the arithmetical mean (X) and standard devia-
tion (SD) for variables that did not deviate from normal
distribution. At the same time, these data were expo-
sed to variance analysis in single classification; Scheffe's
test for multiple comparisons was also used [14]. Due
to the lack of symmetry of the results obtained in iden-
tification studies of DNA of viruses, it was the median
and average deviation that were used as measurements
of position and dispersion.

The relevance of median differences for variables
that are not connected was measured by a non-para-
metric Mann-Whitney test.

Statistical calculations were done using a STATISTI-
CA statistics package. Statistically significant values were
p < 0.05.

Results

The three groups of patients that were analyzed
were statistically significantly different only when it came
to the issue of age.

The presence of DNA of HPV 6/1 | was found in 34
specimens (100%) taken from the aneurysmatic wall
(Figure ). At the same time, the DNA of this virus
was found in 14 specimens (46.7%) taken from athe-
rosclerotically changed aortas (Figure 2) and in |7 spe-
cimens (85%) of control aortas (Table I), (p <
< 0.00001). In the test of DNA of HPV 6/11 there
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48 =
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Figure |. The division of DNA amplification products re-
ceived in PCR reaction using HPV | 1/6a, HPV | 1/6b starters
in DNA isolated from abdominal aortic aneurysm walls. DNA
weight M — marker (pBluescript Avall/Hinfl), tracks 1-15

— positive result of DNA in PCR reaction in the presence of
HPV11/6 DNA sequence in DNA isolated from abdominal
aortic aneurysm walls; PO — reagent test; K+ — positive
control — DNA isolated from laryngeal papillomas

Rycina |. Rozdziat produktow amplifikacji DNA otrzyman-
ych w reakgji PCR z zastosowaniem starteréw HPV 11/6a,
HPV 11/6b w DNA izolowanym ze $cian tetniakéw aorty
brzusznej (AAA). M — marker masy DNA (pBluescript
Avall/Hinfl); sciezki 1-15 — wynik pozytywny DNA

w reakgeji PCR na obecnos¢ sekwencji DNA HPV | 1/6

w DNA izolowanym ze $cian tetniakdw aorty brzusznej;
PO — préba odczynnikowa; K+ — kontrolna pozytywna
— DNA izolowane z brodawczakéw krtani

jac je w 2-procentowym zelu agarozowym w obecno-
$ci markera wielkosci DNA, ktéry stanowit DNA pBlu-
escript trawiony enzymem Avall/Hinfl (Ark Scientific,
Niemcy).

W celu identyfikacji DNA CMV w DNA izolowa-
nym ze $cian aort przeprowadzano PCR ze starterami
specyficznymi dla DNA CMV CMVIE-| i CMVIE-2. Sto-
pien czystosci matrycy catkowitego DNA ludzkiego izo-
lowanego ze $cian aort sprawdzano, uzywajac starte-
row dla genu c-fos: FOS4-1 i FOS4-2 (Ark Scientific,
Niemcy). Prébki podawano wstepnej denaturacji przez
5 minut w temperaturze 94°C, a nastepnie wykonywa-
no 50 cykli amplifikacji. Po zakoniczeniu reakcji produk-
ty PCR analizowano, rozdzielajac je w 2-procentowym
Zelu agarozowym w obecnosci markera wielkosci DNA,
ktory stanowit DNA pUCI9 trawiony enzymem Mspl
(Hpall, Fermantes, Litwa).

Badania zatwierdzita Komisja Etyczna ds. Badan Na-
ukowych Uniwersytetu Medycznego im. Karola Mar-
cinkowskiego w Poznaniu.

Dane charakteryzujace chorych poddano analizie
statystycznej, obliczajac dla zmiennych nieodbiegajacych
od rozktadu normalnego $rednig arytmetyczng (X) oraz
odchylenie standardowe (SD). Jednoczesnie dane te
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were some products that were slightly larger than the
standard ones, which may suggest mutations.

DNA of HSV 1/2 was found only in one case, in tis-
sue taken from a control aorta (Table ).

However, DNA typical for CMV (Table I) was not
found in any of the tested groups.

Table Il presents the results of HPV 6/1 | DNA tests
in material taken from the walls of abdominal aortic aneu-
rysms (non-specific and inflammatory). There is no proof
for any dependence between the clinical nature of the
aneurysm and the presence of HPV 6/11 DNA in the
tested material.

Discussion

The reason for undertaking research on the role of
bacteria and viruses in the pathology of abdominal aor-
tic aneurysms was the fact that there are still doubts
regarding the original reasons for inflammatory infiltra-
tion formation in aneurysms. In the literature one can
come across opinions that this factor may be due to
CMVand HSV I/21, 3, 4, 9].

On the one hand, we have to accept the direct influ-
ence of infection on AAA formation. The confirmation
of these kinds of changes are ascending aorta aneury-
sms caused by Treponema pallidum infection, as well as
incidence of infectious aneurysms, so-called mycotic
aneurysms that originate from different bacteria activi-
ty [15, 16]. The pathogenesis of these kinds of aneury-
sms may be explained by the presence of the following
four mechanisms:

— impairment of aortic wall perfusion caused by septic
microembolisms to vasa vasorum;

— spread of infection through continuity;

— aortic wall infection through the circulatory system
with the coexistence of bacteraemia;

2183 4567 81©P0
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Figure 2. The division of DNA amplification products
received in PCR reaction using HPVI 1/6a, HPV11/6b
starters in DNA isolated from atherosclerotically changed
aortic walls. DNA weight M — marker (pBluescript
Avall/Hinfl); tracks I, 2, 4-8, 10, 14-15, 18 — positive re-
sult of DNA in PCR reaction in the presence of HPVI1/6
virus DNA sequence in DNA isolated from atheroscleroti-
cally changed aortic walls; tracks 3, 9, 11-13, 16-17

— negative result of DNA in PCR reaction in the presence
of HPV 11/6 virus DNA sequence in DNA isolated from
atherosclerotically changed aortic walls; PO — reagent
test; K+ — positive control — DNA isolated from laryn-
geal papillomas

Rycina 2. Rozdziat produktéw amplifikacji DNA otrzyma-
nych w reakcji PCR z zastosowaniem starteréw HPV | |/6a,
HPV 11/6b, w DNA izolowanym ze $cian aort zmienio-
nych miazdzycowo. M — marker masy DNA (pBluescript
Avall/Hinfl); $ciezki I, 2, 4-8, 10, 1415, 18 — wynik
pozytywny DNA w reakcji PCR na obecno$¢ sekwenciji
DNA wirusa HPV | 1/6 w DNA izolowanym ze $cian aort
zmienionych miazdzycowo; $ciezki 3, 9, 11-13, 16-17

— wynik negatywny DNA w reakgcji PCR na obecno$¢ sek-
wencji DNA wirusa HPV 11/6 w DNA izolowanym ze
$cian aort zmienionych miazdzycowo; PO — préba od-
czynnikowa; K+ — kontrolna pozytywna — DNA izolo-
wane z brodawczakéw krtani

Table I. Human papilloma virus type 6 and | | (HPV 6/1 1), herpes simplex virus type | and 2 (HSV 1/2), cytomegalovirus
(CMV) DNA sequence identification in material taken from abdominal aortic aneurysm walls, atherosclerotically changed

aortas and healthy aortas, using PCR (*p < 0.0001)

Tabela I. Identyfikacja sekwencji DNA wirusa brodawczaka ludzkiego typu 6 i | | (HPV 6/11), wirusa opryszczki pospolitej
typu | i2 (HSV 1/2) i cytomegalowirusa (CMV) w materiale pochodzacym ze $cian tetniakow aorty brzusznej, aort zmien-
ionych miazdzycowo i aort zdrowych metoda PCR (*p < 0,0001)

DNA HPV 6/11 DNA HSV 1/2 DNA CMV
AAA 34* (100%)
(n=34) 0 0
AA | 4* (46.7%)
(n=30) 0 0
Control group 17* (85.0%) I (5%)

Grupa kontrolna
(n =20)

AAA — abdominal aortic aneurysm (tetniak aorty brzusznej); AA — artery atherosclerosis (miazdzyca aorty); PCR — polymerase chain reaction (reakcja tancuchowa

polimerazy)
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Table Il. Human papilloma virus type 6 and | | (HPV 6/11)
DNA sequence identification in material taken from ab-
dominal aortic aneurysm (AAA) walls (non-specific and in-
flammatory) by PCR method (p — NS)

Tabela Il. Identyfikacja sekwencji DNA wirusa brodaw-
czaka ludzkiego typu 6i | | (HPV 6/11), w materiale
pochodzacym ze $cian tetniakéw aorty brzusznej (AAA),
niespecyficznych i zapalnych metoda PCR (p — NS)

AAA HPV 6/
28 (100%)

Non-specific
Niespecyficzne
(n=128)
Inflammatory
Zapalne
(hn=6)

6 (100%)

— consequence of trauma with simultaneous local con-
tamination of the aortic wall.

This kind of aortic aneurysm formation is, however,
uncommon, but it indicates the possibility of the direct
influence of infection on the impairment of vessel wall
integrity.

In the formation of aneurysms, one can take into
account autoimmunological reactions [ 1 7—19]. Research
aimed at determining presumed autoantibodies reve-
aled the existence of a sequence of amino acids homo-
logous to 36 kDa glycoprotein originating from bovine
aortic micro-fibrils (MAGP-36). They belong to the
extracellular aortic structure and react with IgG origi-
nating from the aortic wall [20, 21]. This autoantibody
described by Tilson et al. is homologous (similar) to the
micro-organism protein connected with the existence
of aneurysms in humans, caused by Treponema pallidum,
HSV and CMV [22]. This phenomenon is called mimi-
cry, which means molecular similarity.

Incidence of molecular mimicry allows the assump-
tion that there are common epitopes for micro-orga-
nism proteins and aortic matrix proteins. In other words,
immunological response against micro-organism infec-
tion may at the same time lead to protein destruction of
the aortic matrix of the aorta.

It seems that the above mechanism may explain
DePalma's observations describing ruptures of aneury-
sms in a colony of Capuchin monkeys which were expe-
rimentally infected by HSV many years ago [23].

In our own trials, we were unable to provide evi-
dence for the presence of DNA of CMV and HSV 1/2in
the aneurysmatic wall. This result is different from the
data obtained by other authors [4, 8, 24-27]. In Yone-
mitsu and Tanaka's research, the presence of DNA of
these viruses was confirmed in aneurysmatically chan-
ged aortic walls, but only those that were recognized as

poddano analizie wariancji w klasyfikacji pojedynczej
i zastosowano test wielokrotnych poréwnan Scheffego
[14]. Z powodu braku symetrii wynikéw uzyskanych
w badaniach identyfikacji DNA wiruséw jako miare po-
tozenia i dyspersji wykorzystano mediane i odchylenie
przecietne.

Istotnos¢ réznic median dla zmiennych niepotaczo-
nych oceniano za pomoca nieparametryczngo testu
Manna-Whitneya.

Obliczenia statystyczne wykonano za pomoca pa-
kietu statystycznego STATISTICA. Jako istotne staty-
stycznie przyjeto wartosci p < 0,05.

Wyniki

Analizowane trzy grupy chorych réznity si¢ znamien-
ne statystycznie tylko pod wzgledem wieku.

Obecnos¢ DNA HPV 6/1 | stwierdzono w 34 wy-
cinkach (100%) pobranych ze sciany tetniakéw (ryc. 1).
Réwnoczesnie DNA tego wirusa wykazano w 14 wy-
cinkach (46,7%) pochodzacych z aort zmienionych
miazdzycowo (ryc. 2) i |7 wycinkach (85%) aort kon-
trolnych (tab. I) (p < 0,00001). W badaniu DNA HPV
6/1 | pojawity sie produkty nieznacznie wieksze od nor-
my, co moze sugerowac istnienie postaci zmutowane;.

DNA HSV 1/2 stwierdzono tylko w jednym przy-
padku w tkance pobranej z aorty kontrolnej (tab. I).

Natomiast w zadnej badanej grupie aort nie wykry-
to DNA charakterystycznego dla CMV (tab. I).

Wyniki badan DNA HPV 6/1 | w materiale pocho-
dzacym ze $cian AAA niespecyficznych i zapalnych przed-
stawiono w tabeli . W badanym materiale nie wykaza-
no zaleznosci pomiedzy charakterem klinicznym tetniaka
a obecnoscia DNA HPV 6/ 1.

Dyskusja

Przyczyna podjecia badan nad udziatem bakterii
i wiruséw w patologii tetniakéw odcinka brzusznego aor-
ty byt fakt, ze nadal istniejg watpliwosci dotyczace pier-
wotnych przyczyn powstania nacieku zapalnego wyste-
pujacego w tetniakach. W pismiennictwie pojawiaja sie
opinie, ze czynnikiem tym moga by¢ wirusy CMV i HSV
1/211, 3,4, 9].

Z jednej strony nalezy przyja¢ bezposredni wptyw
zakazenia na powstanie AAA. Potwierdzeniem tego ro-
dzaju zmian jest tetniak aorty wstepujacej wywofany za-
kazeniem Treponema pallidum, jak réwniez wystepowa-
nie tetniakéw zakaznych, tak zwanych tetniakéw myko-
tycznych powstatych w wyniku dziatania réznych bakte-
rii [15, 16]. Patogeneze tego typu tetniakdw mozna wy-
jasni¢ istnieniem nastepujacych czterech mechanizméw:
— uposledzeniem ukrwienia $ciany aorty wywotfanym

przez septyczne mikrozatory do vasa vasorum;
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inflammatory. Their presence in tested specimens amo-
unted to 71% [4].

There is a suspicion that aneurysm formation with
the participation of CMV and HSV depends on the acti-
vation of plasminogen activator by those viruses [28].
Plasmin (obtained in this reaction) affects the activation
of transforming factor g (TGFp) [29]. This factor is re-
sponsible for processes of fibrillation, activation and esca-
lation of inflammatory processes in the aortic wall and
activation of matrix metalloprotease [30-35].

Our own research also indicated that in all groups
the percentage of confirmed DNA of HPV was high. The
presence of DNA of HPV 6/11 was confirmed in all
(100%) tissues taken from aortic walls, in 46.7% of spe-
cimens taken from atherosclerotically changed aortas, and
in 85% of specimens taken from control aorta tissues.

Conclusions

The results suggest that the presence of the virus is
not a causative factor of abdominal aortic aneurysm for-
mation. We can assume that the presence of the virus
in the aortic wall is accidental after overcoming, very
often asymptomatically, HPV 6/1 | infection. However,
it is possible that the presence of these viruses (even in
latent form) leads to aortic wall weakness. In the case
of secondary infection of other micro-organisms, such
as C. pneumoniae, there is a possibility of increased in-
flammatory process activation and abdominal aortic
aneurysm formation.
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