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snACTOr{HCT03A

PE3IOME

B nocne.{sue roAbr Hccnero Batfifi. Blastocystis hominis
npoABr4Hynr{cb sHaqHTeJrbHo BnepJrA, 6naro4apfl qeMy nau 6rrta
IlpeAocraBJreua HoBa$ nlr0oprvrarlur o6 ero 6noriorrpr, Tal(cogoMrrr{ H
NATOI'CHHOCTI,I.

Hosrre AaHHbre o napa3ure B. hrtminis H o Bbr3BaHHoM HM
sa6onesaHnH 6nacroqncro3, c oAHofr gTopogbr, H Hapacrarouufi
I4HTepeC Me{HUHHCKT{X Cner{Hanr.lcroB K sT0r\4y napa3Hry c 4pyrofi,
.flBJrrrorcff rtogoAoM BhrxoAa B cBer MoHorpafwn ,,Eracrou?Icro3 *
He3HaKoMrufr napasprro g " .

Ha 6age nogpodHoro arlaJrkr3a tr Ha ocHolanurl co6crseHHbrx
lrccneAosaHr.rf B yKA3aHHOft nrrrue KHHre paccMorpeHhr Bonpocbr
uop$onorlfl4 [r 6uonoruu napasr{Ta, ero BbrparKenHafl rgrrernqecKafi
rereporeHHocrb, rrrHpoKoe pacnpocTpaHeHHe B Mrrpe, sooHosHHfi
xapaKTep LrHBa3r4pI H en 3IIr,lAeMH OJrOrHrreCKr,re xapaKTepHcrHKH.

Oco6oe BHHMaHHe yAeJIeHo KJrraHurrecKHM acileKraM dxacrortrucro3a
H AI{CKyCCkLH A naTOTeHHOM nOTeHrIHaJre [apa3r4Ta.

ObcyxgeHbl B o3Moxnocrl{ coBpeMeHnofi AHarHoc rnnrr r{ irerr egr,rl{
sa6oneearru.fi.

B nepnofi rnane
TAKCOHOMI,IqCCKYTO

Monorpa$lrx cocronT Hs 6-rH rrar.

6uor orprq e cKoe pasn o o6p asra e xo3fr eB onrrcbrBaeMoro Hap asr.rra.
flyreu cpaBHelrns se6oxrruofi rpynrbr rRNA rerra (ssrRNA) u

rensofi nocJreAoBarenrgocrrr srroxrr.rpyrcflIero Qaxropa - l d (EF- 16) c
TeMH )Ke [OKa3aTeJr.f,Mr{ y Ipyrux 3yKapr{oroB HaMH ycraHoBJreHo, sro
B. homirzis oruocr,rrc.fi K Knaccy Blastocystea, fioilTprily Opalinata,
MexAr{HH OW rtap c rvy H et e r o ko nt a, rlarurapcrBy c hra m o b i o t a, qap crBy
Chromista. Corxacgo erofi rcnaccH$Nxauuu B. horninis .f,Brfierc"s
rrepBbrM r{SBgcrHErM HayKe npe.{craB}rrefreM rlapcrna chromi"rta,
IIapa3HTHpyrorrtHM B qeJroBer(e.

paccMoTpeHbr paSfir,rqHhre TorrKH 3peHHfl Ha
no3nrlr{rc pola Blastocystis u Ha ur{poKoe
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pe3toMe

B nepnofi ffiaBe orpa?KeHbr rarore pesyJrbraTbr HoBbrx renerrirrrecKxx
HCCneAOBaHT{fi, KOTOpbre noApa3Aeirfror Blastocystis sp. Ha AeBffTb
cy6Tprnos. JInIU Moryr 6rrrr xosffenaMn 6nacroqr{cr pa3fiHrrHbrx
cy6rnfioB oyfrnna 1 (usonupoBaxuoro y pa3Jrflquhlx
MJreKonnrarolllnx), cyonma 2 (ruaererrHoro y npHMaroB r.r ropocrr),
cy6rnna 4 (y rprrcnHoa), cy6rnna 5 (y cnora rd nopocxr), cydrnna 6 u
7 (y rnuq), um rroArnep)Kgaer 3oono3uufi xapamep HHBasHlI.

B rnane 'oBnoItorr{arecKue ac[eKTbI" ofiucanb] gJIgKTpoHHo- I,I
cBeroMrirKpocKonHrrecKue rnrop$onorlrqecKHe oco6esHocrl{
Baxyonbnofi, rpanympnofi, anae6oBrguoft, tlnctuofi I1t ocranbnblx

Qopna .8. hominis, 6oraro HJrJrlocrpr{poBauubre $ororpa$r,rxnru,
Paccu orpeH hr pasrr.IrrHbre rnnore3bl xl,rsueurroro IIT4KJIa rrapa3uTa.
Ilogreprryra Heo6xolnMocrb B co3.qarau 6aonoildqecKofi ruoAema

Aasrnefrurux uccneAoeannfi cnoco6a pa3Muoxewnn B. hominis u
BsaHMocBfl 3rr orAenrnbrx nrop$ ororrqecKr.D( $op r in vivo.

B rperrefi mase orncauo mr,rpoKoe pacnpocrpaneHue B. hominis
Bo BceM Mlrpe u ponb rprrlreuurrrecKux HaBBTKoB H caur{Tapno-6urogax
ycronuft )Kr{3Hr{ B qacrors 3apaxeurdr moAefi. Haure BHr{MaHne
HanpaBJreHo Ha pacnpocTpaHeHHe oTAenbHbrx reHoTHnoB B MHpe.
Ir1ccreAoBaur,rff Aoxa36rBaror, rrro rrarqe Bc ero prsorrlrposauurrft cy6rnn
y nrogefi sro cy6ruu 3, qro ,{aer HaM ocHoBanr,re npeArroJlararb
qerorerrecKoe ilpoucxoxgenr,Ie gTom cy6runa.

Coo6qaercfi o cfiyrralrx cMemannbrx HnBaguia,uatge Bcero Mex.q/
cydruuorra 3 ra cy6runona 1. B srcfi rnaBe rd3Jraramrcfl pe3ynbrarbl
sa6nnAeunfi aBropa Ha pacnpocrpaHenne 6racrouncro3a B
Il-nenencxoM perraone. YcranoueHa rracrora 3aparreurrff B. homtnis s
31506 taccJregoBanubrx nropefi, rtplr'{eM 6onee qacro HHBa3H"fl
orMerraerafi,y noxcnirbrx mogefi H y xrrByrrlnx B AepenHfix.

B 18,3% nrcgefi, HaxoAr{BruHxcr B KoHTaKTe c sapa}Keu}r6rMn, Toxe
OTMEqAETCS B LICOKA"fl CTCNC Hb H AJIIAIIHfl N APAS HTOB.

B rnase paccMorpenu ocoder{Hocrr{ srmAeMlrqecKoro npouecca up}r
6nacroqficroge r{croqur{Kra, MexaHH3Mbr 3apax(eHnfl,
BOCIlpHHMqr,lB0 CTb HaCeIIeHHfl U r4MI{yHnTeT.

: :
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ENACTOIII4CTO34.

B rxane "Krl'ruuqecKfie ac[eKTbr" npotro4xrcfl, n arram4sr4pyrorcfl
IrporHBoperIHBbIe rorlru speHl,I.fi l{ccJreAosatenefi Ha naroreHubre
BO3MO}KHOcrrr B. hominis. BnuuaHr.re yrenrerc.n ponpr
unamyuodnoJloruqecKorc cocrofiHnx xo3sraHa. MHorne aBTophr crrrrraror
3ry ponb ocHoBHofi e onpeAeneHHr,t xapaKrepa r4HBa3HoHHoro
npoqecca. {eranbHo IIpoaHaJrHs r{poBaHbr r,r ccJreAo B&Hns aBTopa
KJI9TOqH Or0 I{ ryIvI Op aJrb HO|O I,IMMyH On0ruqe cK0ro cT aTy C a n aUHe rrTOB
c B. hominis - r,ruBa3r,refi, conyrcrBoBausofi c cr,{MnroManax 6oreft s
xrrBore H airJreprwefr, rrro noATBepxAaeT orrnopryHprcru'recxHfi
xapaKrep Gnacrocroqfi crosa . floAsepx(eHbr o6cyxgeunro p a3xurrHbre
$axropu, olpeAenrrxlrrJue naToreHurrfi noreHunax B. hominis *
rurorEosrb I,IHBa3HII, npHHaAneN(HOCTb napA3lrra K pa3HbrM reHoTrrnaM,
coAepxaHr,{e qrrcTeHH flpoTeasbr r,r T.A.

Onracallrt ocxoBl{bre cLrM[ToMbr Krrr4HuqecKr{ BbrpilKeuuhrx 6opu
6nacroulrcro3a, a r.rMeHHo ocrprrft u xpoHlrqecrcfift fiouoc, 6onft s
)r(HBOTe, MereopE3M, KJTHHHqeCKrI Bbrpa)KeHHAfi a[Jr9prprfl H ApyrHe,
HapsAy c' AoBonbHo pacnpocrpaHeHHbiM oeccnnanroMHbrM
HOCIITEJIbCT'BOM.

O6ruue Bonpocbr Iprartrocrnqecroro qpoqecca paccMorpeHbr B rnaBe
nxtoff. Bgnuanlde HanpaBJIeHo Ha HarprBuhre H KpacraTeJrbHbre MeroAbr
MHKpOCXOnH.reCxOfi ilHATHOATHKT{. I,ISnararcrcs ocHoBHFre
cBeroMHKpocKonHrrecKfie I(pI'ITepEI{, Ha OCHOBaHIIH KOTOpbIX
mr$ Sepegqnpylorcn pa3nuqor* *op6onor*ecKue $ oprran ̂B . ho m i ni s .
o6cyxg aror c,fl, Bo3Moxuocru rqFJrblypanruofi H HMw HoJrorufire cxoff
.qHarH o crHKH. O c o 6oe MecTo yAeneH o Mone ryynxpu o-6noJrorr{q g cKHM
MCTOAIIM.

Haura npegnoxen aJrrop[rrM, xoropufi noMoraer MerHur,rHcKHM
cnequanucraM B aKTHBHoM noucKe uapasnraB. hominis H Bbr3BalrHoro
Kna sa6orenannff 6nactoUtacro3 B r,D( exeJrHeBuofi npa'le6nofi ilpaKrurKe.
llpe4naraenau fi aJIropI4TM o cH oB Er B asrc.fi H a rqauu brx Mr,rp o B oro onhrra
n Ha aHaJIL$e pesyJrbraroB Harrrux HccJre.{o sawfitg odracru oTHoJIofl1tH,
KIIHHI4KIa, nl{argo crnKr4, JreqeHufi H SIrI{AeMr.{oJIorHH 6l acrouxcro3a.
Crpy*rypa aff oplrtMa ocnoBbrBaercff H a B3auMocBlr3rl Krfi HnqecKirrx,
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ra6oparopno -Ar4 aruo cruq e cKHx I4 s nnAeMH orlorutqecKlitx AarrHbIX,
Koropbre fiptr onpe,qeneuuofi nocnegoBareJrbuocrllt o6rerqarot
rrocraHoBKy AHarHo3a otacroqHcros.

B yrasanuoft rnaBe paccMorpeHbl au$$epeHIII{afiLHo-
AI,IarHOCTfiqeCKHe BO3MOX{HOCTI,I CaMOTO qacTo BcTpeqaeMoro H

onnchrBaeMoro B nuTepaTyps cl4Mnrol{a 6nacroul{cro3a - nogoc. O

Alr$SepeHquarbnoM AHarHose snaqeuue I4MeIor He roJIbKo
napimtlTorrornqecKue HccfigAoBaHKff (narucpocKollcrl{e, IqyJlbr}pailbnble,
ceponoruqecKlle I,I  MoneKy:rxpno-6plororuqecrue), Ho H

rrnnrcpo6HonorHrrecKHe Ir Bl,rpyconoruqecKHe pe3ynbrarbl,

napaKnr{rrHqecKlre r43MeHeHHfi" AaHHHe KOJIOHO CI(oIIH}I fi T,'q.

B pasgene ,,JIeueHHe I{ KouTporb" HaMI{ fiogalepKnyro, qro rtora

OTcyTcTByIoT KaK qeTKHe KpHTepI{H npHMeH.oHHn 3TIiIOJIOruqecKoro

reqeuflfi, TaK H craugaprll yqera ero odrQercrrannosru. Ifo4enulucr
TaKXe HailrI,IM pI qyxcl{M onLIToM B Tepam,Iu 6racroqucroSa, JlrcasaHn
TepalreBTHqecKue cyToqHble AoSbI caMoro qacTo npIIMeHf;eMbIx

srriroJroruqecKrx MeALIruareHroB (Mefroni dazol, Tinidazol, Jodoquinol,

TIvIPISI!ffi , Pmomomycin, Furaeolidonurn, Nitazsxanid). Ormcalru cryqau
pe3H 0TeI{THOCTH napaS}rTa K pr3 B ecTHbrM 3TH oJrO T}IIIeCKI{M Cp eAcTBaM.

lllHporoe pacnpocTpaueHr{e dnacroUrlcrosa B MHpe, paruoo6p astre
Hcrorrsnxos B. hominls, $exaJ{blro-opanusnrfi MexaHI,I3M fiepeAaq.n,
orcyrcrBpre ycrofi.rrnoro aMMylrplTera 3arpy.quflIor cepbe3xo
npo$nnarcurqy fi 6opr6y c 6nacroqucro3oM.

B sarmorregun MoHorpasern HaMII yKa3aga rotpe6nocrb Bo

Muoxecrre npo$uJrarTr{r{ecKr.rK Mep c uerrrlo orpannqsu}tfi BogMoxubrx
nyrefi 3apaxeuufl I{ npeAoxpanenl{.{ oKpyxarcrr1eff cpeAbl

KouTaMnuariuefi g.IcraMI,I B" hominis.
Ksura "Fnacroqacro3 - He3naronnutfi ilapa3l4Tog" coAepxplT He

Tonbrco 6orarufi rruTeparypnrrfi Marepr{an ) Ho *r HcKnIotIrITeJIbHo
noJre3lruft ,ilHqnrtfi onrrr aBTopa. Ilorromy Mouorpa$ux paccqr{rana,
B nepBylo oqepeAb, H3 napasli lTo.,roroB, nu$erquoHI{croB,
Snr4AeMHOriOrOB H HMMyHOJIOTOB, A TaKX(e W HA BCeX

o6rqenparrnKyToruru( rp au efi .

103 :i
il



EJIACTOUHCTO3A'

ABSTRACT

Investigations on Blastocystis hominr,s over the last years have
demonsfated a notable progress, providing new information on its biologr,
taxonomy and patho genicity.

New data on B. hominis as aparasite and the blastocystic disease,
along with the increasing interest on behalf ofmedical professionals to this
parasitosis motivated the author to write "Blastocystosis: the Unknown
Parasitosis".

On the basis ofextensive curent information frorn the literature and
from his orarn investigations, the authorpresenb the morpholory and biolory
ofthe parasite, its well-expressed genetic heterogenicifv, wide-spreading in
the world, the zoonotic character of the parasitic invasion and its
epidemiological characteristics.

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

Chapter One offers an overview ofdifferent opinions on the taxonomic
status ofthe Blastocys,fis family and the wide biological variety ofhosts of
the parasite. Onthe basis of comparison of a small subgroup ofthe rRNA
gene (ssrRNA) and the gene sequence ofthe elongation factor - I 6 (EF- I 6)
with tlrose ofother eukaryotes, it was established that^B. hominisbelongs to
the Blastocysteaclass, subtype Opalinata,medium kingdom Heterokonta,
subkingdom Chramobiota,kingdom Chromista. This classification defines
B' hominfs as the firstrepresentative ofthe kingdom Chromista, known to
parasitire humans.

Results frorn recent genetic investigations are presented that divide
Blastocystis sp. in nine subtypes. Humans can host blastocysts ofvarious
subtypes: subtype I (from various mammalians), subtype Z (fi.om primates
and pigs), subtype 4 (fiCIm rodents), zubtype 5 ( &om cattle and pigs), subtypes
6 and 7 (from birds). This confirms the zoonotic character ofthe invasion.

The chapteC' Biological aqpects" presents fhe eiecton and ligtrt microscopy

'i 144
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morphological charasteristics ofthe vacuolar, granular, ameboi4 cystic and

other forms of8. hominis, illustrated by numerous photos. Hypotheses

have been included on the life cycle ofthe parasite. The necesstty to create

a biological model as a basis for frrrther investigations on the mode the

reproduction of.B, hominisis pointed ou! as is the reiationship befween the

individual morphological forms in vivo.
Chaptei Three describes the wide spreading of B. hominis in the

world andthe role ofhealth habits and general trygtene and living conditions

on the incidence ofinfection in humans. Attention is drawn to the distribution

of genotypes ofthe parasite in the world, Studies have demonstrated that

tfre rype rnost liequently isolated in humans is zubtype 3, whichwarrants the

*ru*ption that this subtype is hwnan in origin. Cases are reported ofmixed

invasions, most often between subfype 3 and subfvpe 1. Results from

investigr$ions ofthe author on the incidence of blastocystosis in the Pleven

regionarepresentvdwtrichestablishedincidenceofinfectionwith,B. honzinis

n3.S%ofthe subjects examined, higher incidence among adults and rural

populations, as well as highpercentage ofcarriership (18,3%) ofthose in

contu"t*ittt the subjects infected. The characteristics ofthe epidemiological

process inblastocystosis-reservoirs, mechanism ofinfection' susceptibility

ofthepopulation and immunity status are described.
The chapter "Clinical aspects" presents contoversial views on the

pathogenic potential of.B. hominis.The role ofthe immrmobiological status

of ahost inthe invasionprocess is discussed, as many authors findthis role

crucia|. Analyses are presented of investigations canied out by the author on

ttre cell and humoral imrnme status ofpatients withB. hominis,accompanied

by abdominal and allergic symptoms. These analyses confirm the

opportunistic chmacter ofblastocystosis. A variefy of factors, detennining

the pathogenic potential ofB. hominis are discttssed: density oftlre invasion'

genotype ofthe parffifu, presence ofcysteine proteases etc. Main symptoffis

ofclinically manifested forms ofblastocystosis are described, such as acute

and cluonic dianheA abdominal pains, meteorisnr, clinicallymadfested alletgr,

etc., along wth the widely spread asymptomatic cauiership.
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 ligtrtmicroscopy criteria are presented that
serve to differentiate the diverse morphological forms ofB. 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 protbssionals working in
different fields to actively search forB. hominis as aparasite and detect
blastocystosis in their daily practice. The algorithm proposed is based on
data from experience worldwide and the analyses ofresults the authorhas
made conceming the etiolory, clinioal presentation, diagnosis, treaftnent and
epidemiologr of blastocystosis.

The sbuch:re ofthe algorithmproposed is based onthe interconnection
between clinical, laboratory-diagnostic and epidemiological data. The
combination ofdatain a certain sequence facilitates making the diagnosis.

The differential diagnostic possibilities for diarrhea - the most cunmon
symptom of blastocystosis are outlined. Parasitological investigations
(rnicroscopy, cultne-serologcal, molecular*biological), misrobiological, and
virulogical investigations, paraclinical changes, coloscopic furdings, etc. are
described.

The chapter dedicated to "Therapy and Conffol" emphasizes onthe
lack ofwell-def,ned criteria for applying etiological fieafinent and standards
for measuring its effectiveness. Experience inthe field andthe author's own
experience in the ffeatment of blastocystosis is described. The therapeutic
daily doses of agents most commonly administered are included, such as
Metronid azole, Tinidazole, Jodoquinol, TMP/SIIO(, Paromomycin,
Furazolidonum, Nitazoxanid. Cases of resistance ofthe parasite to drugs
routinely used in etiological fteafinent are presenlrd.

The prevalence ofblastocystosis all over the world, the wide variely
ofB. hominis soul'css, the fecal-mouth route oftransmissioq lack of long-
standing immunity, all make the prevention and treatment ofblastocystosis
difficultto cope with. The necesslty ofawide ftmge ofpreventive measures
to limit the possibilities for infection and protection of environment from
contamination with B. hominiscysts is considered. .
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The extensive overview on tlre literatrne and the personal experience
that the autlror presents in the monograph may be useful to specialists in
parasitolqry, infectiousdiseases, epide,rriolqry, immrnrolory, aswellas general

practitioners..
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