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ABSTRACT

The hypothetical possibilities of the infectiousgms of malignant diseases in the past could Im@tconfirmed,
in proportion to the degree of development of steeand technology development level. Contemporanemdicine has
numerous proves of these possibilities. Among thieengvident coherency of borrelia burgdorfferi Xbhith different
kinds of primary skin lymphoma (1), but it is cértg necessary to do a lot of additional scientifisearch to get the exact

answers to many unknown immunogenic mechanismsh Wting to that condition.

Modern studies show great difference and prevalerates, which could be consequence of geographical
heterogeneity and variability of bb, and commontiggration of numerous other zoonotic and non-zdignagents in co-
transmission, co-infections and their contributimnchronic Lyme borreliosis (LB), as well as martlyen factors, which

usually proceed to a development of malignant diss4?2).

Our investigation during the period from 2015 - 80%kven in modest possibilities and confined diatjoo
conditions, were directed onto four cases, in whéghidemiological, clinical data, laboratory and pahystological
diagnostic allowed assumptions about possibilitiest bb is the causer and/or actuator of malignemirse of the disease.
In diagnosis, besides serological Elisa test onpecific bb antibodies, and confirmative (WB) tesiswused too.

Prevalence bb DNA was researching with the helwafe different Polymerase Chain Reaction (PCR}quols.

Bb DNA was detected in all four cases. Direct segumy of cleansed PCR products confirmed spedgjficit
amplified fragments. The specificity is evaluatsihg the tools for research the basic local aligmtseand with a use of
adequate software for research the basic localratignts and with use of adequate software for imgiheterogeneity

(Multalin software) of the aimed sequences of #neeg in different bioptic samples.
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INTRODUCTION

Lymphomas are malignant diseases of lymphocyteb@immune system. They may develop anywhere in the
body, but mostly they develop in lymph nodes. Adang to historical reasons, they have divided w0 categories:
Hodgkin’s lymphoma (HL) and Non-Hodgkin’s lymphon@sHL), which refers to all others lymphoma with ov@0
different types. The most common are B cell lympham85% of cases and T cell lymphoma in 15%. Hisfical visage

of the lymphoma and their clinical behavior areedeined by the following factors (3): kinds of sglthe level of cell
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differentiation, localization of the cell originhiimoral factors, growth factors). Recent yearsteatgnumber of infective
agents is etiologically connecting with the devehl@mt of NHL among humans, including Chlamydia psittHepatitis C
virus, Campylobacter jejuni, Helicobacter pylori{fand many other infectious agents, which inedéht proportion take
part in the total number of diagnosed NHL case® dliserved associations are significant from tipeasof clinical and
therapeutic amplifications” and, as in anotheresithey indicate the possibilities of the influersse participation of the
infections onto mechanisms of malignant diseasesiroence. (8). According to the mechanisms of actiafectious

agents associated with NHL are dividing into 3ugrs

First Group: This group contains viruses that can directlynsfarm the lymphocytes, is called the viruses of
lymphocytic- transformation (VLT). In this group &@so Epstein Barr Virus (EBV), connected to Buskiymphoma (9),
NHL at immunosuprimated cases, extranodal cellsabkillers /T-cell NHL/, humanherpes virus 8 (H®Y; /primary
cause of lymphoma/. Human T lymph tropic virus fethcan cause T-cell leukemia / lymphoma in adultsthis group,

many other infectious agents can be associatedN#ith. (9 — 11)

In the Second groupis a virus of the human immunodeficiency (HIV), que for its causing of the hard
immunodeficiency because of its exhausting of CD¥iymphocytes, which could lead to acquired immagfaiency
(AIDS) with the risk of occurred of some NHL sub&m (12, 13). In this group can be many other ifdest agents
including bartonellae, brucellae, borrelia burgdar{bb), according to evidence that show they eatlgonic infections

and bring to a specific and non-specific immuncdeficy (14).

The third group includes infectious agents, which based on evidénceease the risk of NHL development
through the chronic immune stimulation. This grangludes hepatitis C virus (5) as well as many othial and bacterial
agents, which cause chronic “site-specific” inflaatimns possible, connected by lymph tissue (15)- Tfie hypothesis
under which infectious agents may cause NHL in meases has confirmed by their presence in tumsudisit diseased
humans as well as the results of experimental &boy research of immune-genetic mechanisms ofriddéggnant diseases
(18-23).

Contemporary epidemiological studies also providdaence of the fact that infections are a significask factor
for malignant development, demonstrating that iecis more frequent in NHL cases than in congmlfroup’s cases.
According to numerous mechanisms, which help tifection to be the reason on NHL, appear with inoees molecular
understanding of the malignancy process, this rekefield deserves constant scientific, multidiicigry attention (16,
17, 23)

Lyme borreliosis (LB) is a zoonosis, multi-systenmdectious disease, with an acute, sub-acute d&mdn
course, from the group of vector-borne transmissilieases (VBD). Etiologic agent, spirochete biarteurgdorferi (bb)
has been isolated in 1982. In addition, later fn@d borrelia sensu lato complex. Nowadays theee28 types of bb and
is confirmed that at least 8 types are pathogemichifimans. Infection is related to different claliecnanifestations: skin,
neurological, rheumatological, and cardiovascltaropean investigation on a sample of over 3000nsgof the patients
with chronic LB showed that in over 50% there whew co-infections, of which 30% of cases were enakd as multi
etiological participation of numerous infectiouseats in the co-infectious basis of disease (21 » Z»mpound
mechanisms of humoral and cellular immune respolassify the LB into a group of dangerous infectidhat destroy the

immune system (15).
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Primary vectors, reservoirs, and sources of infecfor bb are Ixodes ticks, and possibly other heptzagous
vectors. Ticks are the most frequent transmittétsboin the world and they transmit other infec8cagents of thegector-
borne diseasesomplex. (VBD) (14,17,18)

The involvement of different infectious agents inlyvalent transmission throughout the ticks alloes-
infectious involvement of these ageneses in comimomunogenic base of chronic LB, and possibly maigndiseases
(19-21, 23).

Besides the numerous and known spectrum of infestaments, which take part in LB, significant is tfotential
transmission of “new” infectious agents, among \Wtspecial attention is directed to numerous onceg@md retroviruses
that, at least for now in enzootic cycle, as caiusesunodeficiency and malignant diseases of thmals, and in zoonotic

cycles, possibly the humans, too. (24)

Hypothesis and popular theory that human HIV hasaitigin in monkey’s SIV, asks the justified questi can
other lentiviruses of the animals also cause hudisgases? Data of numerous new studies warn abeuast natural
transformation of infectious agents, and aboutrthr@insmissions from enzootic into zoonotic cyclegthout need to
evolve in enzootic cycles for a long time. It iokm that some cat and cattle lentiviruses causanhminodeficiency. For
Cattle Enzootic Leucosis (ELG) has been provedaisse human diseases too. It is chronic prolifezatiisease which
cause RNA virus of enzootic leucosis of cattle (\@&Lwhich has been classified as DeltaretrovirusugeRetroviridae
family, whose basic characteristic is having anyere of Reverse Transcriptase which allows transonpof nucleic acid

in reverse way, into complementary DNA and whicte¢gmaze enzyme imbeds into the host’s genetic (24e25).

VELG instigates lymphocytosis with a characterigticrease of the number of lymphocytes in periphei@od
and in advanced clinical results with leucosis gesncauses permanent lymphocytosis and develogrhgmhphoma. At
most the infected animals (about 70%), the disdass not develop, and if it does it is clinicallpmifested between 4 - 8
weeks after the infection. When they are presdimical signs of disease refer to infected orgalhjcsystems. Diseases
that viruses of this family cause are leukemia,giioma, and sarcoma among different kinds of aniig@atsng humans
they are less researched). Our knowledge is widecarning human immunodeficiency (AIDS) and anim@aRAIDS-
feline AIDS and SAIDS —simian AIDS).

The virus shows expressive tropism towards lymphug and leukocytes. It can multiply and survivéy om
lymphocytes (13, 26, 27).

According to data from the literature numerous mersiof lentiviruses subfamilies cause the immuriogkfcy

among animals, and potentially possible among hsuiBimey have shown in Cart 1.
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Table 1

Major Members of the Lentivirus Sub Family
Source Virus Diseases

HIV-1
HIV.2 HIV / AIDS

Humans

Primates

Makaki monkeys:
Rhesus

African green monkeys$ SIV Monkey AIDS
Cercopitecus
Mandrili

Simpanze monkeys
Other animals

Virus of cat imunodeficijency

Cat . . A
Cow V|ru§ of bef |mu.r_lodef|cuencue . N 1
shee V. visna / maedii Cat AIDS Pulmo, CNS, anaemia,artritis,encephalitis
h b Equine infectious anemia
orse . - "
Equine arthritis / encephalitis
cocoon

Epidemiological conditions important for the deymioent of NHL are numerous, firstly because of ewigel
hospitability of the ticks for the whole spectrurhdifferent microorganisms. The knowledge’s aboossibilities of co-
transmission, an exchange of genetic material tifrotlhe plasmids in natural hosts and vectors, qypation in co-
infections of two or more infective agents fromtloé vider Vector-borne disease complex (VBD). levédential that, in
natural hosts and vectors, infectious agents cahasge their DNA and certain proteins with eaclenthVhich, from
infectivity aspect, can significantly amplify or amge the pathogenetic, i.e. immunological potenogl aidening
possibilities of complex immune and autoimmune na@@dms, direct tissue damages and even malignaetsks

occurrence (28-30)

Ticks are obligate hematophagous ectoparasitegptrasitize on mammals to maintain their own degualent
and reproduction. Humans are incidental victimbéy accidentally get involved in the tick’s fookdain. These predators
have a characteristic that their sting may stagdridfor a long time, without any clinical manifagias that could indicate
infection, so the World Health Organization (WHQshaccepted the presence of most frequent skingeham a tick’s
sting point, Erythema migrans (EM) as pathognomaigo and important diagnostic criteria of an eatyge of LB. In
addition, in dr. Andric Doctoral dissertation itésnfirmed that EM is an indicator of bb involverhémto co-infections
after the tick’s sting (26). (Figure 1)
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Figure 1: Erythema Migrans is a Characteristic Dernal Lesion of an Early Stage of Lyme Borreliosis a85-75% of
Infected Patients. being Present, it Represents ti&pecific Sign and Important Diagnostic Criteria ofan Early

Stage of the Disease. (Photo Documentation of Pi®bgdanka Andric)

The most dangerous thing about ticks is their odlbiological vectors for numerous infectious agefthere is a
part of the life cycle of these microorganisms despf them, with the possible exchange of partgesfetic and extra-
genetic structures, proteins, with consequent iorgatf new characteristics of infectious agentsiclwhmply an increase
of immunogenic potentials. There are evidencelibah co-infections with HIV brings to hard immungical irreversible
changes of the Central Nervous System (CNS). #lde proven that in human infections it establisloeg latency in
macrophages, with the possibility of reactivatidnE®BV, which also lives in macrophages for a loimge and whose

oncogene potentials are known nowadays (27-30).

The start of autoimmune mechanisms, which is préwvgrin chronic LB, can also be the first step todga
induction and the beginning of malignant developmé3il, 32). Identification of the numerous, verngrsficant
competitive behavior (i.e. E-valuation < 1 x 10f8) RNA viruses in genomes of mammals and arthrogeetors, EVE
which refer to seven families were identified, uaihg viruses with double connection (ds-RNA) (Redae) and
positive RNA (RNA+ve) viruses (Flaviviridae), as lhas segmented (Ortomyxoviridae, Buniaviridae) and-segmented
(Borna-, Filo-, Rhabdo- viridae) families by negatiRNA (RNA-ve) viruses. In accordance with intdgma process
which doesn't t include genomic RNA, and includésivm-RNA, all EVE derived from RNA virus contained ggic
structures that included one virus transcript (agients derived from individual transcripts). Ed&ived from different
genes have never showen up as contiguous sequamtéiserefore it was not possible to establistMEE from different

genes of a certain family of viruses come fromghme or different virus lines/infections (30 — 34).
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Since it has discovered in 1975, LB has been ompeaof the focus of the world health and scientgigblic’s

interest (16, 18, 32). Current problem and modamificance of LB could be summarized through sal/segments:

The registered fact is evident: increase of LBedé®d in a world, widening of infectious agentcspen, that
besides bb can be transmitted by ticks, more armé fnequent is the registration of the late, chedorms of diseases, co-
infections and is more frequent connected with gmalht development. During LB, bb leads to chroniogpessive
immune and autoimmune disorders, resistant to plyanath the development of chronic, progressiverfsrof the disease

with possible disability and death.

The particular problem related to LB is a discovefygo-infections. Patients with col/infections afassified into

2 groups (35)

In the first group in common endemic areas, thanéections of bb with different agents of the tibkfne
complex were detected and they are limited witlir theographical distribution and kinds of naturakts (33, 34). In our
environment, the research showed that rickettgiahts are the most frequent participants in coetida through ticks and
the most frequent participants in co-transmissionugh ticks and the most frequent participantsarinfection with bb
(35). In the second group co-infections are conseges of endogenous immunological reactivation iffergnt
intracellular agents that were initiated by bb. Agdirst proven is reactivation of Epstein Baarugir(EBV) under the
influence of bb from macrophages in which both dtifee ageneses establish latency for a long peofotime (35).
The evidence that show bb can be included in deBvzll lymphoma development is significant, biére are opened
guestions if associations can also refer to noarmdus lymphoma. According to the fact that LB systemic disease, it
is clear that infection with bb isn’t limited onlyn the skin. A wide spectrum of clinical manifestas includes many

other lymphoid tissues.

Many world’s research is directed towards explgrihe evidence that infection with bb is conneciéth a

higher risk of the total development of NHL or sifiecsubtypes of NHL among humans (33, 34).

During 2015 to 2017, in Clinic for Infectious Das® in Podgorica, four cases suspect of NHL weatyaed, in

pursuit for evidence that infection with bb coulg dtiologic cause/ initiator of malignant diseadegelopment.
METHODOLOGY

When suspecting NHL, the biopsy of the enlargedplymodes is of special importance. To analyze abbsl
lymph nodes we can use the usual excision procediteking the tissue sample. When the lymph nodlesther
suspicious changes are not available, the biopegeplure is preceded by scanning and photograpkimghe needle
aspiration biopsy and pathohistological verificatman be applied. However, an aspiration needlpsyicannot give us a
good sample as an excision biopsy for initial NHaghosis. The biopsy of bone marrow can also beguiut it is not a
usual part of routine evaluation for early NHL diagtics, but it can be significant for differentdibgnosis. Blood tests,
i.e. total blood analysis and differential bloodabsis include inspecting different kinds of bloadlls so it can be
examined whether their number reduces in normgbaihological range. These results are not spefifiche NHL.

Sometimes other blood markers can be used to exparidformation that is in accordance with progsos

The screening for certain virus infections is adspart of starting laboratory evaluation. PET saad CT scan
have two different kinds of rays that are oftendusmyether, so they obtained the result of anatoamybe shown by CT,

and PET scanner is used to detect the inflammatieas. The mass in the chest area, i.e.mediasigwery frequent
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result in classic NHL on PET/ CT examination (38, 38). PET scan has lately become primarily sigaift for initial
setting up the diagnosis. This method can alsodbefil to determine the difference between activadrs and fibrotic

areas that stay after treatment of NHL

In our investigations diagnosis, besides seroldgitlssa test onto specific bb antibodies, and aomditive
Western blood (WB) test was used, too. PrevalerteDNA was reseacher shed with the help of thrdgerént
Polymerase Chain Reaction (PCR) protocols. Bb DNa& wetected in all four cases. Direct sequencingeainsed PCR
products confirmed specificity amplified fragmentée specificity is evaluated using the tools fsgarch the basic local
alignments and with use of adequate softwarerfquiring heterogeneityMultalin softwarg of the aimed sequences of
the genes in different bioptate samples.

RESULTS

Our four patients, all females, aged 32, 65, 66 #&8d years old, from different Montenegrin areas.

The first patient we have been observed, 65 yddrsabout two years being a patient at hematololyyicCin Podgorica,

with a diagnosis of systemic NHL. Physical decagt beamatologic results made her look for medicéd.né&/hen she first
came to the Clinic in 2015 an isolated tumor chahge4, 5 cm has not been detected on her backhwdid not hurt and
did not itch nor did it show any signs of dermdldammation. Retrospective epidemiological data sbahat she lives in
a rural areanear Podgorica. She has contacts vetly lomestic animals. She can t remembers of aitlyendick sting

nor Erythema migrans (EM), and she noticed the weoae of dermal tumor change on her back skiny8ats ago. The
dermal tumor has been developing slowly and grdylsdting up. As she has thought it was atheroma iamas not

actually bothered her with its localization, shpeatedly refused surgical intervention.

By serological analyses with Elisa method, spediié antibodies to bb have been evidenced, followgd
positive confirmative Western blood (WB) test irGlglassis of antibodies, and with a help of PolyaserChain Reaction
(PCR) method, DNA of LB was detected. Except fbr $erological and PCR search for potential coeinégents have
not been done. It is decided to do the surgicaloreh of tumor lesion and pH verification. Beforeetlsurgical

intervention, ultrasound and CT skin examinatiomeagone (Figure 2).

TIS0.2 mi42

S5-thadult

Figure 2: As usual, before the Biopsy, Diagnostic kthods Included Ultrasound and CT Dermal Examinatia.
(https.//www.gougle.com./ultrasonographia+on+non+hakins+cutis+lymphoma
a&rtz=1C1AVSA enMES72MES677)
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After primary cut, from tumorous formation, (A) tiég tick (B) was isolated, it sized 4, 0 x 4, 5,dnil, pale
green colored (because of biliverdin presence). tidkewas alive, hardly movable, identified as Iesdricinus according

to Pomerncev key (Figure 3 A, B)

Figure 3: Pathohistological Analysis of Tumor Chang had the Following Characteristics: Relation betwen
B.burgdorferi Primary Dermal Lymphoma of B-cells (PCBCL) has been Confirming and for the First Time
Published in December 2017, after the Demonstratioof Microorganisms into Dermal Infiltrations of B-cells
Present in Places in which PCBCL was Developing Adtward. Thanks to Claudia Scholikop et al. (In
“Blood2008”"ICEN 15 111 (12)5524-5529.)

Follicular lymphoma is the most frequent type oflotent non-Hodgkins lymphoma. It is developed fr&m
lymphocyte and grows very slowly. It influences amcrease of lymph nodes and can be transmittdzsbt@ marrow or
spleen. Most of the patients with follicular lympha are about 50 years old or older. Follicular ljioqma may retreat and
disappear without therapy treatment. Patients ba¥ellow carefully the signs or symptoms in calse tlisease progresses
or comes back. Rarely, but in some cases, follidylaphoma may become aggressive like diffusivegiioma of big B-

cells.

Second case, patient aged 69 living in Montenegmast (Tivat). During her life, she had severat 8trings. In
her right inguinal area, about 15 years ago, slenhaltiple stings of a tick and EM. Because of ripldt stings, she has
been testing and had positive serology IgM and $gécific antibodies to bb with Elisa method, whigtalso confirming
by WB test. She had been treating for 4 weeks ditvicin capsules 2x2. Since then she hasn’'t hadrauyples. During
2018, she asked for medical help because she doticemall tumor in the right inguinal area (A), dleét general
weakness and exhaustion. Local treatment of turhange understood as purulent inflammation, brotghhe local
appearance of redness and pain (secondary infecfonording to lab results, what is registered wasmporary fall of
all lineages of blood elements. Microbiologicaldalibb testing is IgG positive, WB test positivenasl as PCR —DNA.
Pathohistology the lymphoma of B-cells is diagno@&dure 4 A, B).
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Figure 4: Primary Dermal Anaplastic Lymphoma of Large Cells Appears only on the Skin as a Benign Node

May be Expanded around When it Requires Therapy. Oginal Photo Documentation by B. Andric

Two other cases from Nord Montenegro: daughterye#s old and mother, 67 years old, both with dizgd
systemic NHL. For both of them after a one-yeaiquethe disease ended with death outcome. Bothesfithad positive
serological tests Elisa and WB on bb, as well astipe DNA —PCR. According to epidemiological datlaey had a dog
pet, which they have been in close contact withykers. Four or five years before their diseasedtig got asthmatic
attacks and diffusive subcutaneous nodes, manlyenfi ton the dermal petiole, of which some have exutdibe dog was
not diagnostically processed. Veterinarian diagnost tumor changes was missed out since the dog oléh and the
owners refuse to expose it to stress and suriéegdog was occasionally treated with antibiotitsases when it came to

some regressive changes, but even after thatjsbast rapidly progressed and death.

The mother and the daughter were constantly belselsick dog, nursing it until it died. The deaftitee dog was
proceeding by blindness, developed ataxia and pssgre loss of weight. First, the daughter gotatied, who previously
has never been sick. The disease started in JUly. 20hat dominated in clinical simptomatology waghhbody fever,
hard breathing and to that matter RTG, pulmonum deaee. The result showed significant packages afiaséinal lymph
nodes and left-sided pleuritis, which shadoweddmpletely left lung with drastic propulsion of nigstinum into the
right. In the right hemithorax, a basal, a smalbant of fluid was found. The patient had been exahito sarcoidosis,
prospective specific etiology of pulmonary changesittacosis, Q fever, Brucellosis, Ehrilihiosisgsishmaniasis. The
results were negative. She was treated at thecdtmiinfectious diseases in Podgorica with antibgduring the period
of four weeks and after that her clinical state waproved-there was retreatment of exudates, ingm@nt of general
state and blood parameters which showed significdapression in segments of white and red lineage.
Mediastinallymphocytes showed certain regressiam, ot any significant regression. After cessatmfantibiotic
treatment, her state got worse. With aimed hemgitcdd examination, systemic NHL was diagnosed amchdtological

therapy treatment was enclosed. She passes th@@apbmotherapy treatment, the transplantation efstiem
cells, but without any improvement of her state.dMstinal lymphatic maintains and grow, once adghére are exudates
detected, first in left, then in the right lungdaat the end pancarditis and death. Among othelsgical analysis, Elisa
testing of bb was also done and elevation of sjgetiiG antibodies. There was bb DNA found by PCRhud. The
examinations of animal onco and retroviruses weérdohe because there weren’t conditions for thatcotding to

pathohistological, it was about primary mediastigaiphoma of large B cells, which grows fast in [yfmnodes and often
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in spleen, liver, marrowbone or other contaminaieghns. The signs and symptoms of the diseasee&etbrogeneous
and may include fever, overnight sweating, weighsl|(B symptoms). Lymphoma of large B cells primagdiastinal is a
subtype of this lymphoma, it is characteristic éoeating exceeding fibrotic tissue (similar to 3darlymphatic tissue. A
tumor is usually forming behind the sternum, whédfects respiratory passability, causes coughirhvaimeezing. Taking
a cue from pleural effusion, it represents a largle factor of pulmonum overloading. Most patieate women aged 30-

40, as in our case.

Mother aged 67, had chronic gastritis for many yesmd she had a positive serological result tocbledicter
pylori, despite specific helicocin therapy she waig. At the end of 2017, the disease started aitlinflammatory
cough, feeling of choking, infirmity, and sometime®derately high temperature, followed by progressieight loss.
She hasn't reported any inconveniences until Fepra@18, when her medical state drastically gotsgoBecause of
dominant symptom- choking, RTG pulmonum was done \&a detected distinctively enlarged Hilary lympbdas and
small and densely positioned diffusive changesdarepchyma of both lungs, suspicious to secondappsits. Similar
changes were found in kidney tissue, adrenal glagitzard, and disks. As for CNS, the changes turap later,
expanding on nervus opticus, and were manifested wigion disorder. Somnolence and disorientatimmiplegia and
incontinence showed up before death outcome, in J0L8. She refused all medical examinations, veteions, and
therapy. Besides RTG pulmonum and CT of a headlamgk, basic laboratory search and microbiologgaminations
were also done. It is proven, with the help of R@&hod, that there was bb DNA in blood, and Edisd WB test proved
specific 1IgG antibodies to bb in diagnostic titekicrobiological examination of blood showed a piesi result on
helicobacter pylori and biopsy of gastric mucosainly showed suspicious subtype of gastric MALT phoma,

composed of post germinant center of B cells.
DISCUSSIONS

According to the fact that infection with bb istocalized dermal disease, but systemic infectidmctvunder the
definition may seize all the organs and organi¢esys and has been reflected with wide range ofcelirmanifestations,
disseminated and distant regions, including lymghisisue. Numerous results confirm this staten{&mgure 5). Research
proves that there is a presence of bb DNA in malighesions with nodal B cellular lymphoma, an@afhat the research
started in Sweden and Denmark and hypothesis thafbction is associated with high risk of NHL @éspment with
specific subtypes of NHL, which is primarily refted on high risk of development of dermal, i.e. stienmal lymphoma,
which is proven and accepted by WHO. (37 -- 40).
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Figure 5: It is Believed that there isn't any Tisse or an Organ bb can’'t Get in and Cause Pathologit&hanges.
Nowadays, it is Categorized as a Dangerous Disedmxause it, using Different Mechanisms, Destroyséhlmmune

System. (htps:/ladmin@budwigcenter.comdmin@budwigcenter.com

The suspicious mechanism by which bb may inducephema occurrence represents the start of chronic
immune-stimulation supported by continuous lymphpidliferation,(41, 42) with analogously oligocldrend ultimate
monoclonal B cell selection, analogical as in tadacter pylori of associated gastric MALT lymphonvdith those
mechanisms bb tends to favor subtype of lymphomdAlsT lymphoma is like and which consists of geraiive center
or post germinative center of B cells. (41). Exgesstric MALT lymphoma (41, 42, 44) ensues in thmaaells as gastric

does, but it may also appear in any other orgarttzer@ are chances for this disease to come bsmkradny years. (43).

Numerous examinations in the world showed surmigiesults, that specificities of borrelia assodatégth
malignoma of mantle cell lymphomas (MCL) and ardigmmmas of B-cells, predominantly made of pre-geahbasis.
(44)

Borrelia DNA is also evidenced in cases of nodalUyiiut in some other reports, hepatitis C virus RINRAMCL
were described, with complete regression afteretntiviral therapy, which indicates that some adddl research is
needed Jares (45) published a study in which 15-40% of MCL-scois because of somatic hyperactive mutation,
suggesting that these tumors vary depending onigative centers, which means that high risk for Mi§lbiologically

possible, but this needs to be proven.

Association between MCL risk and bb seropositidan also be founded among the patients who havaatbt
clinical manifested borrelia infection. Asymptontattases that had positive borrelia serology haven bebserved
primarily based on immune response and it coulddmn that immune response between patients witlwihdut clinic
simptomatology of LB was different. According &till's (46), observation and also on observations ofroSwedish
researchers (44) there isn’'t a differentiation @imthant Th-1 immune response, which is considergdp@marily
important for the eradication of borrelia spiroéhe@imong bb positive asymptomatic persons and pstieith clinical

manifested borrelia infection.

Until today there aren’t entirely known numerous aifferent strategies which bb can damage thésiosmune
system with during the infection. Strategies inelughtigen variations of the surface membrane ofpbbtein control,
including or not including complement system intaniunogenic mechanisms of infection, intracellularspstence,
according taSinghandGirschick (47). In one study, patient with acute LB and rfested EM initially didn’t have a high
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level of Th-1 cytokine interferon gamma (IFN-ganfi@ljowed by a high level of Th-2 cytokine interlenid (11-4).(48)
Contrary to patients with chronic borrelia infectiovho manifested acrodermatitis chronica atroplada@CA) and who
persistently had a high level of 1-4 and vary dnaalnon-IFN-gama expressions. This chronic dermiédmmation with
dense lymphocyte infiltration and dermal atrophyned ACA seems like chronic helicobacter pylori atfen, which
indicates mucosa-associated lymphoid tissue (MA&AJ abdominal lymphoma (7). An interesting fadhist hard cases
of dermal B-cellular limphocytoma are evident ahelyt started into the context of ACA (6,47,48). Aaling to numerous
studies, it is established that the expressionFdf-glamma has particular significance for contradl aesolution of bb
infection. These conclusions are based on assmasatiith borrelia lymphomas, because dominant Tivtiune response
is related to increased risk for other chronicanfmatory diseases (38) which can be related teased the risk to
develop NHL (49,50). In addition, Th-1 is the doambh immune response registered at helicobacterigydsitive gastric
MALT lymphoma (41). Acrodermatitis chronica atropéuns (ACA) is the late dermal form of LB. The edrffammatory
stage is manifested with blue-red discoloration difiuisive skin swelling. The atrophic stage repras the manifestation

of late-stage with red discoloration and thin wiatkappearance of the skin (Figure 6- A, B, C, D).

Masters

A B
Figure 6: (A, B, C, D) ACA Diagnosis is very Diffialt. It can be Wrongly Diagnosed. During Inflammation, Stage as

Vascular Disorders, Erysipelas, or Bursitis / Arthiitis and in the Atrophic Stage as Lichen Sclerose&trophicus,
Morphea or other Dermal us Diseases. It is Evidendethat Difficult Cases of skin B-Cellular Lymphocytes Have
been Initiated within ACA Context. (Photo Documentdion by B.Andric)

Besides ACA, in new literature, for the first tinemother form of late LB was described, (LCLB) wiget tumor.
The examined woman, aged 64, had a big tumor chénoge the back on the right hemithorax, with coesjius
deformities on both feet, which created becaus&vedring tight shoes, back 2-3 years ago. With lugtoal dermal
examination, the lymphocytic granulomatosis indites with plasma cels was  founding.
Serology of bioptic skin material to bb was sigrafiitly positive and PCR analysis bioptic materfathe skin discovered
bb sensu lato, genospecies B. afzelii. After aotibitreatment, the tumor totally disappeared, ski@ was atrophic and
dry.(53, 54, 55). The diagnosis of ACA is often seid and may can be wrongly diagnosed while innmffeation stage, as
vascular disorders, erysipelas or bursitis / a@ithrand in atrophic stage as lichen sclerosispaious, morphea or other
skin disorders. Cutaneous lymphoid infiltrates (Cade frequent in routine dermal pathology. Howed#ferentiation of
the reactive CLI from malignant lymphocyte oftepnesents a challenge, because many inflammatorpadeses may

clinically and/ or histopathologycaly imitate cutgus lymphoma. (44, 45).
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Reading the literature from 1966 up to Jufyat PubMeD.gov. the diagnostic approach to CLI mwedt common
differential imitators of the lymphoma are herefatiéntiated according to six dominant morphologiel dammune-
phenotypes, histopathological patterns: (1) surferenal T-cell infiltrates, (2) surface and deep gserivascular and/or
nodular natural killers T-cell infiltrates, (3) palermal diffusive T-cell infiltrate, (4) paniculiT-cell infiltrates, (5)
infiltrates of B-cells of dominant cells, and (6) ordinant infiltrates of B cells. (42)
Since none of the histopathological characteriseanough to clarify the difference between berdgd malign CLI, it is
necessary to carefully consider the total balanteclimical, histopathology, immune-phenotypicall daimolecular
characteristics so the diagnosis can be establishespite of the progress of auxiliary studiekelimmunehystochemy
and molecular clonality, these studies often shpecificity and limited sensitivity. Therefore, deten and proper
understanding clinical-pathological correlatiorl stiay the golden standard for precise diagnosBLld-s. (40, 45, 46).

CONCLUSIONS

According to our cases, the suspicious clinicabeisdion between bb and NHL has been complementiitiy
positive epidemiological data, serological and R@Rfirmation of bb infection of our four patient$he evidence bb can
initiate the development of dermal B-cellular lynopiia, were intriguing even as an assumption- calsd be associated

with systemic, non-dermal lymphoma.

We are aware of the insufficiency of the appliedgtiostic methods that we used in our researchaggndse the
potential infectious genesis of some malignantaties, as well as the small sample of patients \aeimed.(28, 37)
However, we believe that research is useful foctira. We know that we need to talk seriously alibase possibilities.
Lyme borreliosis has been comparing to the "icelsergmit” for a long time. To date, much researchltgen done in the
scientific research of this strange disease, baiffabt that it is still missing is putting undesntrol. The fact that LB is

among us is a compulsory factor for further mustidplinary scientific work and exchange of expecien
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