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BTACTOLHUCTO3A

PE3IOME

B mocnennue roasl mccieIoOBaHUM Blastocystis hominis
NPOABUHYIHCE 3HAYUTENBHO BIEDIH, O1aromaps deMmy Ham Oblia
IPEIOCTaBIeHA HOBAast MHPOPMANus 00 ero 6100, TAKCOHOMHH 1
[IATOT€HHOCTH.

Hoerie nannbie 0 mapazure B. hominis ¥ 0 BH3BAHHOM HM
3aboliepanuu OIACTOLMCTO3, ¢ OAHON CTOPOHEI, M HAPACTAIOLIMN
HMHTCPEC MEINIMHCKUX CHELMAIUCTOR K 9TOMY ITapasury, ¢ ApPYIoi,
ABJAIOTCA ITOBOJOM BBIXOJA B cBeT MoHorpadmuum ,,bracTonucros —
HE3HAKOMBIH HapasuTos”.

Ha 6a3e nogapoOHOro amammsa ¥ HAa OCHOBAHHH COOCTBEHHBIX
MCCIICNOBAHUH B YKA3aHHOH BBIIE KHUTE PACCMOTPEHBI BOIPOCH
MOp(hoIoruK ¥ GHONOIUHM NTapa3uTa, ero BHPAKEHHAS IeHeTHYECKas
IeTePOreHHOCTD, MUPOKOE PACIpPOCTPAHEHHE B MUpPE, 300HO3HEIH
XapakTep HHBA3NY U €1 SMUIEMUOIOTUIECKIE XapaKTePUCTHKH.

Ocob0e BEIMaHuE yIeleH0 KITMHMYIECKUM acTieKTaM GIacToHCTo3a
A TUCKYCCHH O NATOreHHOM NOTEHIMAlIE apasuTa.

OO0cyxaeHbI BO3MOKHOCTH COBPEMEHHOM IHArHOCTHKH U JIEUEHHST
3ab0eBaHu.

Mororpadus cOCTOMT U3 6-TH ITaB.

B nepeo#l rnase paccMOTpeHBI pasiMdHbIE TOYKH 3PEHHA HA
TAKCOHOMHYCCKYIO NMO3ULHUIO pojaa Blastocystis 1 Ha IWHPOKOE
broorHyecKoe pasHooGpasye X035€B OMUCHIBAEMOTO [IapasHTa.

ITytem cpaBnenua HebGonbwol rpynmel rRNA rena (sstRNA) u
TeHHOH TIOCIIe10BATEILHOCTH NIOHTHpyrowero dpaxropa- 16 (EF-16) ¢
TEMH 7K€ ITOKA3aTCILAMHU Y APYTUX 3YKapHOTOB HAMM YCTAHOBJIEHO, YTO
B. hominis otrocurcs k xnaccy Blastocystea, moxruny Opalinata,
MEKIMHHOMY LapcTBy Heterokonta, nonuapcty Chromobiota, NapcTBy
Chromista. CornacHo 3To¥i knaccudukauuu B. hominis sBnsercs
IIEPBBIM HM3BECTHBIM HayKe IpencraButeneM uapcrea Chromista,
HapasuTHPYIOIMM B YeTOBEKE.
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B niepBoii I1aBe OTpaKeHbI TAKIKE PE3YJIbTATH] HOBBIX FeHETHYE CKUX
YICCIIEIOBAHNM, KOTOpPHIE MOApA3AeIoT Blastocystis sp. Ha [EBATH
cybtunos. Jlromm Moryt ObITh X03f€BaMH OJIACTOLUCT pa3IMYHBIX
cybtunoB — cybtunma 1 (M30JMPOBAHHOIO Yy Pa3JIMYHBEIX
MJIEKOIIATAIOINNX ), cyOTHuIa 2 (BBIAEIEHHOrO Y IPUMATOB U IIOPOCHT),
cybtuna 4 (y rppi3awHOB), cyOTHIa 5 (Y CKOTa ¥ OpocsT), cydTumna 6 u
7 (y mTyi), 970 HOATBEPXKAAeT 300HO3HBINA XapaKkTep UHBa3HU.

B rnase “buonormueckue acmekTbl” ONMUCAHBI 3JIEKTPOHHO- H
CBETOMHKPOCKONIHYECKUE Mopdonoruyeckue ocobeHHOCTH
BAKYOJIbHOH, IpaHyIsapHOM, aMeOOBIAHOM, HUCTHON U OCTATBHBIX
dbopMm B. hominis, 60raTo WUIIOCTPUPOBAHHBIE QOTOrpadusiMH.
PaccMoOTpeHsl pasnugHBIE THIIOTE36! KU3HEHHOIO LHKIA Iapasura.
ITomgepxkHyTa HEOOXOAUMOCTE B CO3JaHHU OMOMOTHYECKON MOIAEIHA
NaTbHEHIINX HCCIENOBAaHMY crmoco0a pasMHOXKEHMS B. hominis U
B3aMMOCBS3U OTACEHBIX MOPPOIOrHIECKUX GOpM in vivo.

B Tpetseil miaBe OmMCaHoO MIMPOKOE paclpocTpaHenue B. hominis
BO BCEM MHPE U POJIb I'HTUEHIYECKIX HaBLIKOB ¥ CAHUTAPHO-OBITOBUX
YCIOBHH XU3HU B YacTOTE 3apaxeHus mofed. Hame BHUMaHue
HaIIPaBJICHO HA PacHpOCTPAHEHUE OTHEIBHBIX I€HOTUIIOB B MHPE.
ViccneoBaaus JOKA3BIBAIOT, YTO YAIIE BCETO M30MHPOBAHHBIN CyOTHI
y mofel 91o cybtum 3, 9TO HaeT HaM OCHOBAaHHE MPEAIOIararhb
4eJIOBEYECKOE IIPOUCXOXKAECHUE DTOTr0 CyOTHIA.

CoobmaeTcs 0 crmyyasx CMEIIaHHbIX HHBA3HH, Jalle BCET0 MEXIY
cybtunom 3 u cybrunom 1. B 3Toi#t raBe u3araioTcsi pe3ysibTarhbl
HaOJIIOJeHHH aBTOpa Ha pacmpocTpaHeHue 01acToUUCTO3a B
ITnesenckoM perunode. YCTaHOBJIEHA YAaCTOTA 3apakeHus B. hominis B
3,5% wmcciaegoBaHHBEIX MIOAeH, mpuueM Oonee 4acToO MHBA3UA
OTMEYAETCS Y IOMKIIIBIX JIIOEH U Y )KUBYIIMX B NEPEBHAX.

B 18,3% moaeil, HaxoAUBIIMXCS B KOHTAKTE C 3apasKeHHBIMHE, TOXKE
OTMEYaeTCs BEICOKAS CTENCHb HATNYMS TTapa3uToB.

B mi1aBe paccMOTpeHB1 0COOEHHOCTH SIHAEMHAIECKOr0 IIPOLIEcca IpU
07acTONHMCTO3e — HCTOYHHKH, MEXAaHW3Mbl 3apaXkeHus,
BOCIIPUMMYUBOCTD HACENECHUS ¥ UMMYHHUTET.
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B rmase “Knuandeckue acrexrs” nmpoBOASTCS M aHAIM3HPYIOTCS
IPOTHBOPEYUBEIE TOYKH 3PEHMS MCCIEI0BATENEH HA IATOrEHHEIE
BO3MOXHOCTH B. hominis. BHumanue yiaensercs poju
HMMYHOOHOJIOTHY€CKOTO COCTOSTHUS XO3MHA. MHOTHE aBTOPBI CIHTAFOT
3Ty pOJIb OCHOBHOHW B ONpEJeICHUU XapakTepa HHBa3HOHHOIO
mpouecca. JletanbHo IpoaHaTH3UPOBAHE MCCIENOBAHUSA ABTOPA
KJIETOYHOIO ¥ TYMOPa/IbHOI'O HIMMYHOJIOIMYECKOT0 CTATYCa IIAalMEHTOB
¢ B. hominis — yHBa3nel, CONyTCTROBAHHON C CUMIITOMaMH 0oieif B
KUBOTE€ M aJJICPTHEH, YTO MOATBEPKIAET OMIIOPTYHUCTUYECKMIMA
Xapaktep Onacrocronuctosa. [lonsepixkensl 06CYKASHUIO Pa3THYHbIE
(aKkTOpHI, OIpeNeNIOMe NaTOreHHbIH NOTeHUHAT B. hominis —
IUIOTHOCTD UHBA3UH, NPUHAIICKHOCTS ITApa3uTa K pa3HbIM I'eHOTHIIAM,
CONMEP/KaHMe UUCTENH MPOTEeassl U T.I.

Omnrcanbl OCHOBHBIE CHMITOMbI KIIMHHYECKH BHIPAKEHHBIX (OPM
0JIacTONMCTO3a, @ MMEHHO OCTPHIA W XPOHMYECKHH IOHOC, GOMM B
KHBOTE, METCOPU3M, KIIMHWYECKH BBIPDAKCHHAs alUICprus U ApYIHE,
HapsaAy ¢ JXOBOJIBHO pacHpOCTPAaHEHHBIM OeCCHMITOMHEIM
HOCHUTEIHCTBOM.

OO1upe BOonpock! IHArHOCTHYECKOTO MPOLIECCA PACCMOTPEHE B ITIABE
ITOH. BHAManue HanpaBieHo Ha HATUBHEIE ¥ KPACHTENIBHBIE METOIbI
MHUKPOCKONUYECKON HUArHOCTHKM. M3mararoTca OCHOBHBIE
CBETOMHKPOCKONINYECKHE KPUTEPHH, HA OCHOBAHMMU KOTOPHIX
AuGdepeHImMpyIOTC pasmyHbie Mopdororuaeckue hopMsl B. hominis.
O6cyRaroTcs BO3SMOXHOCTH KY/JIBTYPalbHOM H MMMYHOIOTHIECKON
auargocTiukd. Ocoboe MECTO YACIEHO MOJIEKYIAPHO-0HOIOT HYECKIM
METOHaM.

Hamu 1ipennoxeH alropurt™, KOTOPEIi HOMOraeT MeAULHMHCKUM
CIICHMANUCTaM B aKTUBHOM IIOMCKE napasura B. hominis v BBI3BaHHOTO
1M 3300J1EBaHIA 01aCTOLMCTO3 B MX €KEHEBHOM Bpa4eOHO IPaKTHKe.
IIpennaraemMplif aITOPUTM OCHOBBIBAETCA HA JAHHEIX MEPOBOTO OIBITA
Y Ha aHANHU3€ Pe3yNbTaToB HAIUX UCCIEIOBAHMIA B 00IaCTH STHOJIOTHH,
KJIMHUKH, JAATHOCTUKY, JCYSHUS U 3IUIEMHOIOTHH 0/1aCTOLMCTO34.
CrpykTypa anropuIMa OCHOBBIBAETCS Ha B3aMMOCBA3H KIHHUYECKUX,
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1ab0paTopHO-AVMATHOCTHYECKUX U DIMAEMHUOIOTHIECKUX NaHHbIX,
KOTOpHIE IIPH OINPENeIeHHON MOCHeI0BaTeIBHOCTH 00JeryarT
IIOCTAHOBKY AMarH03a 01acTo1UCTO3.

B ykazamHo#l rmaBe paccMOTpeHB IUbdepeHIHalbHO-
IUATHOCTHYECKHE BO3MOXKHOCTH CaMOI0 4acTO BCTPEYAEMOro U
ONKCHIBAEMOr0 B JMTEpaType cuMmiroMa OnacronucTosa — noxHoc. O
uddepeHINANbHOM AMArHO3€ 3HAYEHUE MMEIOT HE TOJNBKO
[IapPa3UTOIOTHIECKHUE UCCTICN0BAHIS (MUKPOCKOIICKHE, KY/IBTY PATbHBIE,
CEPONOTHYECKAEC ¥ MONEKYIAPHO-OUONOTHUECKHE), HO ¥
MUKPOOHONOTMYECKHE ¥ BUPYCOJNOTHYECKHE PE3yIbTaThl,
HApAKIMHIYECKIE N3MEHEHNS, JaHHbBIE KOJIOHOCKOTIUH H T.11.

B paspaene ,,Jledenne u KOHTPOIL~ HAMH IOTYEPKHYTO, YTO IIOKA
OTCYTCTBYIOT KaK YETKHE KPUTEPHH NPHUMEHEHHSA 3THOJOTHYECKOro
NeYeHus, TAK ¥ CTapaapThl yuera ero addexrunaocty. Ilonenunucs
TAKKE HAIMM M TY)KUM OIBITOM B Teparui 61acTonuCcTo3a. YKa3aHbl
TEPANEeBTUYCCKHE CYTOYHbIE HO3Bl CaMOr0 4YacToO MPUMEHAEMBIX
sTHONOrMYECKHX MeaukamenTos (Metronidazol, Tinidazol, Jodoquinol,
TMP/SMX, Paromomiycin, Furazolidonum, Nitazoxanid). Ormicass ci1yyau
PE3ACTEHTHOCTH 1apa3uTa K M3BECTHBIM 3THOJIOTMYECKAM CPEICTBAM.

IlInpoxoe pacrpocrpanenne 61acTOLHUCTO3a B MUPE, pasHOOOpasue
HNCTOYHHUKOB B. hominis, PexanpHO-OpANLHEIA MEXaHHU3M INI€peNain,
OTCYTCTBUE YCTOWYMBOIO MMMYHHUTETA 3aTPYJHAIOT CEPHE3HO
npodurakTUKy ¥ 60ps0y ¢ 0IACTOLRCTO30M.

B 3axmoueHnH MOHOrpaduy HaMH yKazaHa IOTpeOHOCTH BO
MHOKECTBE IPOPUIAKTHYECKUX MEP C LEIBIO OIPaBUYEHII BOZMOXHBIX
nyTed 3apaXeHUs U NPEeNOXPaHEHHUS OKPYXKAIUIEH Cpeabl
KOHTAMUHALMEH ucTaMu B. hominis.

Kuura “bnacTonucros — He3HAKOMBIA apasuTos” COLEPKUT HE
TOJBKO OOTATHIM AUTEPATYPHBIH MaTepHasi, HO M HCKIHOYHTEIHLHO
TIOJIe3HEIH TMIHEI onEIT apTopa. [lo3ToMy MOHOrpadusa paccyuTaHa,
B IEpPBYIO Ouepenhb, HA MAapa3UTONOroB, MH(EKIMOHUCTOB,
SMUAEMHOJOIOB M HMMMYHOJOINOB, a TaKkXke M Ha BCeX
o0LIETPaKTHKYOIINX BpadeHi.

103



BIIACTOLIMCTO3A

ABSTRACT

Investigations on Blastocystis hominis over the last years have
demonstrated a notable progress, providing new information on its biology,
taxonomy and pathogenicity.

New data on B. hominis as a parasite and the blastocystic disease,
along with the increasing interest on behalf of medical professionals to this
parasitosis motivated the author to write “Blastocystosis: the Unknown
Parasitosis”.

On the basis of extensive current information from the literature and
from his own investigations, the author presents the morphology and biology
of the parasite, its well-expressed genetic heterogenicity, wide-spreading in
the world, the zoonotic character of the parasitic invasion and its
epidemiological characteristics.

Special attention is paid to the clinical aspects of blastocystosis and
the discussion on its pathogenic potential. Possibilities of sophisticated
contemporary diagnostic and therapeutic methods are outlined.

Chapter One offers an overview of different opinions on the taxonomic
status of the Blastocystis family and the wide biological variety of hosts of
the parasite. On the basis of comparison of a small subgroup of the IRNA
gene (sstRNA) and the gene sequence of the elongation factor - 16 (EF-16)
with those of other eukaryotes, it was established that B. hominis belongs to
the Blastocystea class, subtype Opalinata, medium kingdom Heterokonta,
subkingdom Chromobiota, kingdom Chromista. This classification defines
B. hominis as the first representative of the kingdom Chromista, known to
parasitize humans.

Results from recent genetic investigations are presented that divide
Blastocystis sp. in nine subtypes. Humans can host blastocysts of various
subtypes: subtype 1 (from various mammalians), subtype 2 (from primates
and pigs), subtype 4 (from rodents), subtype 5 ( from cattle and pigs), subtypes
6 and 7 (from birds). This confirms the zoonotic character of the invasion.

The chapter” Biological aspects” presents the electron and light microscopy
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morphological characteristics of the vacuolar, granular, ameboid, cystic and
other forms of B. hominis, illustrated by numerous photos. Hypotheses
have been included on the life cycle of the parasite. The necessity to create
a biological model as a basis for further investigations on the mode the
reproduction of B. hominis is pointed out, as is the relationship between the
individual morphological forms in vivo.

Chapter Three describes the wide spreading of B. hominis in the
world and the role of health habits and general hygiene and living conditions
on the incidence of infection in humans. Attention is drawn to the distribution
of genotypes of the parasite in the world. Studies have demonstrated that
the type most frequently isolated in humans is subtype 3, which warrants the
assumption that this subtype is human in origin. Cases are reported of mixed
invasions, most often between subtype 3 and subtype 1. Results from
investigations of the author on the incidence of blastocystosis in the Pleven
regjon are presented, which established incidence of infection with B. fominis
in 3.5% of the subjects examined, higher incidence among adults and rural
populations, as well as high percentage of carriership (1 8.3%) of those in
contact with the subjects infected. The characteristics of the epidemiological
process in blastocystosis —reservoirs, mechanism of infection, susceptibility
of the population and immunity status are described.

The chapter “Clinical aspects” presents controversial views on the
pathogenic potential of B. hominis. The role of the immunobiological status
of ahost in the invasion process is discussed, as many authors find this role
crucial. Analyses are presented of investigations carried out by the author on
the cell and humoral immune status of patients with B. hominis, accompanied
by abdominal and allergic symptoms. These analyses confirm the
opportunistic character of blastocystosis. A variety of factors, determining
the pathogenic potential of B. hominis are discussed: density of the invasion,
genotype of the parasite, presence of cysteine proteases etc. Main symptoms
of clinically manifested forms of blastocystosis are described, such as acute
and chronic diarrhea, abdominal pains, meteorism, clinically manifested allergy,
etc., along with the widely spread asymptomatic carriership.

General considerations in the diagnostic process are included in
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Chapter 5. Special attention is paid to native and staining methods in
microscopic diagnostics. Routine light microscopy criteria are presented that
serve to differentiate the diverse morphological forms of B. hominis. The
diagnostic possibilities of culture and immunological diagnostics are also
discussed. Special attention is paid to molecular-biological methods.

An algorithm is proposed to orient medical professionals working in
different fields to actively search for B. hominis as a parasite and detect
blastocystosis in their daily practice. The algorithm proposed is based on
data from experience worldwide and the analyses of results the author has
made concerning the etiology, clinical presentation, diagnosis, treatment and
epidemiology of blastocystosis.

The structure of the algorithm proposed is based on the interconnection
between clinical, laboratory-diagnostic and epidemiological data. The
combination of data in a certain sequence facilitates making the diagnosis.

The differential diagnostic possibilities for diarrhea — the most common
symptom of blastocystosis are outlined. Parasitological investigations
(microscopy, culture-serological, molecular-biological), microbiological, and
virulogical investigations, paraclinical changes, coloscopic findings, etc. are
described.

The chapter dedicated to “Therapy and Control” emphasizes on the
lack of well-defined criteria for applying etiological treatment and standards
for measuring its effectiveness. Experience in the field and the author’s own
experience in the treatment of blastocystosis is described. The therapeutic
daily doses of agents most commonly administered are included, such as
Metronidazole, Tinidazole, Jodoquinol, TMP/SMX, Paromomycin,
Furazolidonum, Nitazoxanid. Cases of resistance of the parasite to drugs
routinely used in etiological treatment are presented.

The prevalence of blastocystosis all over the world, the wide variety
of B. hominis sources, the fecal-mouth route of transmission, lack of long-
standing immunity, all make the prevention and treatment of blastocystosis
difficult to cope with. The necessity of a wide range of preventive measures
to limit the possibilities for infection and protection of environment from
contamination with B. hominis cysts is considered. .
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The extensive overview on the literature and the personal experience
that the author presents in the monograph may be useful to specialists in
parasitology, infectious diseases, epidemiology, immunology, as well as general
practitioners. .
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