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OCcobEeHHOCTU UMMYHHOIO OTBETA NpPWU
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YPOBHM Ig B KPOBU He
OTpaXkalT AUHAMUKY
OCTpOU NHdeKUUn

[1pn XpoOHMYEeCKoU
NHJEKLUN YPOBHMU Ig
COOTBETCTBYIOT
aHTUFeHHOW

Harpyske, Ho Ig He
obnapatoT

3aWMTHbIM

EcTb obpaTHas cBA3b Mexay YPOBHSMU |gdBdakTasn TAXKECTbIO
Tpuxouedranesa, a Takke Igk B KpOBU U TAXKECTbIO ackapuaosa y
nerteu
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OcobeHHOCTU MMMYHHOIO OTBETA NPU

rbI/IHT038X Kno4yeBbiM 3N1eMEHTOM

«cneymgunyeckoro
NMMMYHUTETa,
OTBETCTBEHHbLIM 3a peaKkLUIo
Ha reribMUHTOB, aABNaeTca T -
KNneTKa

BocnpnmmynBocCTb K
renbMMHTaM onpeaenseTcs
doyHKumnen T-xennepos 1

3awmTHag peakuusa npotms HemaTdEBaszana ¢ T-xennepamu 2
TMna

OT ux akTMBaUun 3aBUCUT NpoayKuua IgA 1 IgE, pasMHOXeEHNE
TYYHbIX KNETOK, 903nHOMPUnns, obpasoBaHne MHTEPIENKNHOB
(IL4, IL5, IL13), noBblLUEHHAA MOTOPUKA KNLLEeYHUKa 1 cekpeuns



OcobeHHOCTU UMMYHHOIO OTBETA NPWU

[ enbMUHTLI NOgaBNAKOT
NUMMYHHbIN OTBET:

-CHMWXaqa pyHkumio T1-
Xennepos,;
-CEKPETUPYA aHTU-
9P PEKTOPHbLIE
MOJIEKYIbI;
-YrHETEHWNE KITETOK-
9P PEKTOPOB;
Hecneynduieckmnx nponudpepaTnBEBMVIYSa KM,
-YTHETEHUE CUCTEMbI KOMMIIEMEHTA, rMaBHbIM 0Opa3omM,
nyTem

NHrmMduposaHusa C3-koHBepTas3bl, pacuennenHmnsa C3b-
KOMMOHEHTa n brniokmpoBaHust C1q-KOMMNOHEHTA
(mMapamMmosunHbl — S. mansoni, T. solium).



8%

YHUYTOXEHME reNbMUHTOB remnkouuTamm u
MaKpodaramm NnponcxoanT Npyu KOMOMHMPOBAHHOM
OeNCTBUMN HMU3Koro pH, kncnopogsaBUCUMBIX U
KMCIOPOAHE3aBNCUMbIX MOBPEXOAOLLNX
doaKTOpOB, a TakKKe NM3ocoMarnbHbIX rmgponas.



Kaknm obpasom
doarounTumpytoLimne

KMETKU YHUYTOXaOT reNibMUHTOB?
KucnopogHesaBuUCUMbIE
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Hentpodounbl CEKPETUPYIOT
- DonbLUOE KONMn4yecTBO
coeanHEeHUN, CNOCODOHbIX
pas3pyLiaTb KNeToYHbIEe
MeMOpaHbl napasnTos DOe3
yyacTus
cBOOOgHOpaauKaribHbIX
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e - 3nacrasa
- HerTparnbHble NPOTENHA3bI

OTn 6enku paspyLuatoT Hanmeméﬁaﬁm?mwm%ﬂl?@g%w@hoﬁ

KNETKM
1 OOPMUPYIOT KPYMHbIE TPAaHCMEMOpPaHHbIE MOHHbIE KaHarbl
C HeynpaBnsAeMon NPOHNLIAEMOCTbHO.




CepnuHbI — I/IHFI/I6I/ITOpr CepI/IHOBbIX npoTeunHas,
CEKPETUPYEMBIE MUKPO- N MAKPOCKOMUYECKNMM Napasntamu.

Bm-SPN-2 — MHrMOUTOP KaTerncmnHa G 1 anactasbl, 0bpasyembin
Brugia malayi. [lpegnonaraeTtcs, YTo OH NpeaoxpaHaeT
LMPKYNUPYIOLWMX B KPOBU MNapasnToB OT pa3pyLUEHUs
HeUTpodunamu.

F. hepatica cooepXuT n BblaensaeTt 60sbLIoe KOM4ecTBO berka -
NHrIMbmTOpa anacTtasdbl HENTPOUNOB. ATOT CEPMNUH COOEPKNTCS



[ns Toro, 4ytobbl T-nuMmdounT
pacnosHar 4YyxepogHole 6enku,
NxX HeoBxoamMmo
doparMeHTUpPOBaTh U
npeacTaBuUTb HA NMOBEPXHOCTU
MaKpodbaros, 3aNUTENMOLINTOB,
OEHOPUTHBIX KNETOK 1 B-
nMmMmdoouunTos.

OTYy pparmMeHTauuto
Ackapuga cekpeTnpyeT cneLMeY MBI RIri@IRde/Hb! B, D 1

nercuHa u E.
KaTtencuHa E.



AKTuBaunsa T-xennepos 2 Tuna
noa BNUsiHUEM refibMUHTOB
NPUBOAUT K CO3PEBAHUIO T. HA3.
‘ CYNpeccopHbIX Makpodaros (NS-
KINeTKn).
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F. hepatica, O. volvulus 1 S. mansoni COCODHbI
HernocpeacTBEHHO
YrHeETaTb akKTUBHOCTb NMMMJOLNTOB.

OTO ABMNEHME ONNUCAHO Npu
NHdeKkuunn B. malayi.




Maxkpodaru

Cytoplasm




Kaknm obpasom
doarounTumpytoLime

KNEeTKN YHUYTOXAIT
renbMMHTOB?
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KntoueBomn aHO0reHHbI cBOOoAHOpaAnKanbHbIN NPOOYKT,
paspyLuaroLmy renbM1MHTOB B OpraHn3mMe MreKkonuTtarLmx,

NEePOKCUHUTPUT




NO




IlcxooHbIM coegmnHeHnem ansa obpasoBaHUs NEPOKCUHNTPUTA
CINYXUT

okcupg asota (NO)

NO npeacrasnaeT codbom yHnsepcanbHbIN BHYTPUKITETOYHbIN
MeaunaTop, urparLmm BaXKHYy posb B:

e pErynsunm cocyamcToro ToHyca

eperynaumm dyHKUUM TPOMOOLINTOB

*IPUNMNAHUN NTENKOLIUTOB K KNEeTKaM-MULLEHSIM

e pErynALMUM PasMHOXEHUS IMaAKOMbILLIEYHbIX KNETOK

efiepenade HepBHbIX UMMNMYJITIbCOB

°MPOTHU BOVIHCbeKLI,VIOHHOM MMMYHUTETE



[loHopbl NO ycunmeatoT paspyLUeHUE:

ellecToq (Kanazawa T. et al., 1993)

eounapuu (Rajan T.V. et al., 1996; Thomas G.R. et al., 1997)

elLLInCcTOCOM (Oswald I.P. et al., 1994; Ahmed S. et al., 1997;
Brunet L.R et al., 1999)

eTOKCOKap (Fan C.-K. et al., 2004)

Strongyloides stercoralis

Rhabditiform Larva

50pum

Peter Darben,
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OCTp bl€ BOCMaJrimTeribHblE MNMpoueccChl

conpoBoXgarTcA yBeEJINMHEHNEM aKTUBHOCTH
dpPrmHa3 B TKaHAX.

OTO NPUBOAMUT K aKTUBaALMM CMHTE3a NoSinaMmnHOB
(CTUMYNATOPLI KNETOYHOro AeneHna) u NposinHa
(CMHTe3 KonnareHa), 4To, B CBOKO o4yepenb, urpaet
BaXXHYO POSb B 3aXXUBMEHUN paH, 0bpa3oBaHnM
pybua, pa3BUTUIO XPOHNYECKUX BOCMANTUTENBHbIX
3aboneBaHuU N MHMEKLNN.
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OGpa3oBaHue oKkcuaa asota B makpodparax
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OGpa3zoBaHMe okcuaa a3oTta B
MakKpodarax

AprnHm [ MMNOKCaAHTWH
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AKTMBaTOpLI
KCaHTUHOKCcUOopeayKTasbl

PWBOKCUH (MHO3WH)
MonunbaoeH

Megb

Keneso
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42: Molybdenum 2,8,18,13,1

& (@) MonnbaeH

B opraHn3me yernoBeka Maccoi okono 70 K COAepXXNTCS
npumMmepHo 9,3 Mr monmnbaeHa, 4to coctaBnseT 0.00001%
mMacchbl Tena. Hanbonbluasa ero KoHUeHTpaLUnsa xapaktepHa
AN IeYEeHN U TOHKOM KULLIKW.

Tem He meHee, y yenoseka monnbaoeH ABCOJIKOTHO
Heobxoaum Ans PYyHKLMOHUPOBaHNS TPEX PEPMEHTOB:
KCaHTUHOKCMAAa3bl (KCAHTUH-OKCMaopeayKTasbl),
anbgerngokcnaasbl U cynbUTOKCUaas.b!.
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Tabulettae Riboxin! 0.2 obducta

1HIURASARNIA K HIPVIMERERNIU. | IPEliapdl HpnvienAc i A B KOMMNIEKCHOM NeYeHnn niemMmnyeckom
bonesHn cepaua, COCTOAHUM nocne NHdapkTa MMokapaa, BpOXAeHHbIX U MPUODPETEHHbIX
MOPOKOB cepaLua, Npy HapyLLEHUAX puTMa cepaua, 0Cob6eHHO npu rMUKo3NgHON NHTOKCUKaLMN,
MUoKapanTax, UuCTpodPnHecKkux N3MeHeHNAX Mmokapaa nocne nepeHeceHHbIX TSXenbIX
dom3nyecknx Harpy3oK 1 MHPEKUMOHHbIX BonesHen; renatuTax, LMppo3ax nevyeHun, B ToM Ymcne
BbI3BaHHbIX afIKOroSIbHOM UITN NeKapCTBEHHOW MHTOKCUKaUUSAMUN; NpodunakTnke nemkoneHmnm
Npu pagnoakTUBHOM 00yYeHNN.

Cnoco6 npumeHeHUA n Ao3bl. B3pocnble NpuHMMaloT No ogHoOW TabneTke BHYTPb 40 eabl, 3-4
pasa B AeHb, He pa3XeBblBasi, 3anmBas 60sbLLIMM KONTMYECTBOM XNakocTn. CyTodHas gosa
cocTaBnget 0,6-0,8 I. [1pn xopoLuen NnepeHOCUMOCTU 403y NOCTENEHHO yBENMYNMBaKT 40 1,2 B
CYTKM B 3-4 NpueémMa, npmn HeobxoaMmMocTn — A0 2,41 B CYyTKW.

No6o4yHoe peuctBue. [NpenapaTt 0ObIYHO XOPOLLO NepeHOCUTCA. B OTAENbHLIX CryYasx MOXET
BO3HMKHYTb 3y U TMMepeMnmn KOXHu, B PeOKNX CIlydasdX — MoBbIleHWe KOHUEeHTpauumn
MO4YeBOM KUCNOThI B KpoBU. [pn onnTenbHOM NpuMeHeHNn B 60sbLLIMX [03aX BO3MOXHO
obocTpeHne nogarpsl. 36
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J. Trace Elements in Experimental Medicine 16:237-251 (2003)

Gastrointestinal Nematodes, Trace Elements, and Immunity
Kristine G. Koski, Marilyn E. Scott

Gastrointestinal nematodes, such as hookworms, Ascaris lumbricoides, and
Trichuris trichiura, require activation of the Th2 arm of the immune cascade and
the expression of the Th2 cytokines (interleukin-4, interleukin-5, and
interleukin-10) and their effectors for worm expulsion.

However, parasites have evolved a series of strategies to invade the host and to
evade host defense mechanisms. Many of these mechanisms involve
metalloproteinases for tissue invasion and enzymes, such as catalase and
superoxide dismutase, to minimize free radical damage to the parasitic tissues from
the host’s immune system.

Deficiencies of iron, molybdenum, copper, and zinc, have been associated with
higher worm burdens. Moreover, there is some data to suggest that specific trace
elements may be directly toxic to the parasite.



[ €eNbMUHTBI CNOCOOHLI crieLUnguyeckn
yrHeTaTb
broxumMumyeckne mexaHmu3ambl, nexawjue B
OCHOBE aKTUBHOCTW (paroLuunToB
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The Korean Journal of Parasitology
Vol. 29, No. 3, 259-266, September 1991

Purification and Characterization of a Cu, Zn-Superoxide
Dismutase from Adult Paragonimus westermani

Young Bae Chung, Chul Yong Song, Hi Sung Lee*,

Yoon Kong** and Seung-Yull Cho**

Department of Biology, College of Natural Sciences and
Department of Biochemistry*, Department of Parasitology*¥,
College of Medicine, Chung-Ang University, Seoul 156-756, Korea

Abstract: In cytosolic fraction of adult Paragonimus westermani, superoxide dismutase
activity was identified (4.3 units/mg of specific activity) using a xanthine-xanthine
oxidase system. The enzyme was purified 150 fold in its activity using the ammonium
sulfate precipitation, DEAE-Trisacryl M anion-exchange chromatography and Sephadex
G-100 molecular sieve chromatography. The enzyme exhibited the enhanced activity
at pH 10.0. The enzyme activity totally disappeared in ].0mM cyanide while it
remained 77.8% even in 10 mM azide. These findings indicated that the enzyme was
Cu, Zn-SOD type. Molecular mass of the enzyme was estimated to be 34 kDa by gel
filtration and 17 kDa on reducing SDS-polyacrylamide gel electrophoresis which
indicated a dimer protein.



F.A. Taiwo, P. M. Brophy, D. I. Pritchard, A. Brown, A. Wardlaw, L. H.
Patterson

Cu/Zn superoxide dismutase in excretory/secretory products of the
human hookworm Necator americanus: An electron paramagnetic
spectrometry study. Eur. J. Biochem. 264, 434-438 (1999)



Superoxide dismutase activity was proportional to

excretory/secretory protein concentration, was inhibited with cyanide
treatment and was progressively destroyed with increasing time of heat
denaturation of excretory/secretory product. Using a purpose-built chamber the
superoxide dismutase activity of excretory/secretory product from live worms in
culture was shown to accumulate with time to a maximum at 4 h. The electron

paramagnetic resonance spectrum obtained for the frozen excretory/secretory
product of N. americanus recorded at 77 K is typical of Cu(ll) ina
protein matrix. The results are consistent with the presence of an active
Cu/Zn superoxide dismutase in excretory/secretory product from N.

americanus and demonstrate a method for the unequivocal determination of the
fate of superoxide anions in the presence of live worms.



Tepanvm renbMMHTaMU — Pa3HOBUOHOCTb NUMMYHOTEPaArumm — nevyeHne
dYTONMMMYHHbIX 3aboneBaHnn n HEKOTOPbIX APYITMX MUMMYHOMNAaTOJ10Nr§M4YEeCKnNX
npoueccoB C UCMNMOJ1Ib30OBaHNEM Ol'lpe,El,eJ'IéHHbIX reJiboMMHTOB NJTN NX ANLL.

[TpMeEHSI0TCS TPU BapuaHTa Tepanum: ¢ NoOMOLLbI0 IMYNHOK HEKaTopa, aul
Trichuris suis WNW auuy, Trichuris trichiura.

PexXnmbl Takoro rie4eHns paspaboTaHbl Ansa 6onesHn KpoHa,
Hecneyunguyeckoro A3BEHHONO KOrnTa, pacCesHHOro CKIepo3sa,

BpoHXManbHOM aCcTMbI, 3K3eMbI, JEPMATUTOB, NMONSINHO3a U MULLEBbLIX
anneprumn.



Am. I. Trop. Med. Hyg., 75(5), 2006, pp. 914-920

DOSE-RANGING STUDY FOR TRIALS OF THERAPEUTIC INFECTION WITH
NECATOR AMERICANUS IN HUMANS

KEVIN MORTIMER, ALAN BROWN, JOHANNA FEARY,* CHRIS JAGGER, SARAH LEWIS, MARILYN ANTONIAK,
DAVID PRITCHARD, axp JOHN BRITTON

Division of Respiratory Medicine, and Division of Epidemiology and Public Health, University of Nottingham, City Hospital,
Nottingham, United Kingdom; School of Pharmacy, University of Nottingham, University Park, Nottingham, United Kingdom

Abstract.  Epidemiological studies suggest that a hookworm infection producing 50 eggs/gram of feces may protect
against asthma. We conducted a dose-ranging study to identify the dose of hookworm larvae necessary to achieve 50
eggs/gram of feces for therapeutic trials of asthma. Ten healthy subjects without asthma or airway hyperresponsiveness
to inhaled methacholine received 10, 25, 50, or 100 Necator americanus larvae administered double blind to an area of
skin on the arm. Subjects were seen weekly for 12 weeks and were then treated with mebendazole. Skin itching at the
entry site and gastrointestinal symptoms were common at higher doses. Lung function did not change. Levels of blood
eosinophils and IgE increased transiently, and levels of IgG increased progressively. All doses resulted in at least 50
eggs/gram of feces in the eight subjects who completed the study. Infection with 10 N. americanus larvae is well tolerated,
elicits a modest host eosinophil response, and is potentially suitable for use in preliminary clinical therapeutic trials.



Aliment Pharmacol Ther 2004; 19: 167-177.
Review article: helminths as therapeutic agents for inflammatory

bowel disease

M. M. HUNTER & D. M. McKAY
Intestinal Disease Research Programme, McMaster University, Hamilton, Ontario, Canada

pathological inflammatory events. In the case of
inflammatory bowel disease [particularly Crohn's dis-
ease, which is associated with T helper 1 (Th1) events]
it is proposed that infection with parasitic helminths
would be beneficial: the paradigm being that of immune
deviation, where Th2 cytokines mobilized in response to
the helminth will prevent or antagonize the discase-
promoting Thl events in the gut. The situation is
unlikely to be this simple. Here we review and critique
the data in support of helminth therapy for inflamma-
tory bowel disease, drawing attention to the gaps in
knowledge and presenting a view on how the field may
be advanced. While the concept of helminth therapy
may be superficially unappealing, this review may
convince the reader of the value of more extensive
analyses of the impact of helminth infection on enteric
inflammation.



Scientists have been trying to figure out
why diseases that affect the immune
system have increased dramatically over
the past several decades in much of the
developed world. For example, the
incidence of asthma in U.S. children under
17 was up 28% in 2009 from 1999,
according to government data.

The whipworm treatment was born from a theory known as the hygiene
hypothesis, which essentially says our environment has become too clean.
Humans aren't exposed to microorganisms in the environment as much as they
used to be, when more people farmed or lived closely with animals.

While many diseases have diminished thanks to improved hygiene and medicine,
people aren't exposed to bacteria that helped regulate the immune system, the
theory goes. This lack of exposure may, in part, be responsible for the increase in
diseases in which the body's immune system goes awry.



The so-called “hygiene hypothesis’ states that since gastro-intestinal
helminths are among those pathogens likely to have co-evolved over
the longest period of time with their hosts, lack of exposure to these
organisms early in life in developed societies may predispose certain
individuals to immunopathological conditions such as those listed.
There are strong epidemiological correlates between low exposure
to helminths and high levels of allergic/immunopathological
conditions within individual societies (G. Mulcahy, S. O’Neill,
S.Donnelly, J.P. Dalton. Adv Drug Delivery Rev 56 (2004) 853— 868)



D.E. Elliott, J.F.J.R. Urban,
C.K. Argo, J.V. Weinstock
Does the failure to acquire
helminthic parasites
predispose to Crohn’s
disease? FASEB J. 14 (2000)
1848— 1855.

E.A. Gale A missing link in the hygiene hypothesis? Diabetologia 45
(2000) 588—594.

C. Palmas, F. Gabriele, M. Conchedda, G. Bortoletti, A.R.
Ecca Causality or coincidence: may the slow disappearance

of helminths be responsible for the imbalances in immune
control mechanisms? J. Helminthol. 77 (2002) 147— 153.
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Critical Reviews in Plant Sciences, 13(3):199-218 {1994)

Superoxide Dismutase in Plants

Chris Bowler," Wim Van Camp,? Marc Van Montagu,? and Dirk Inzé?

Laboratory of Plant Molecular Biology, The Rockefeller University, 1230 York Avenue,
Jew York, NY 10021-6399, *Laboratorium voor Genetica, Ryksuniversiteit Gent, Ledeganckstraat 35,
3-9000 Gent, Belgium

leforee: Professor Kozl Asada, Kyoto University, Research Institute for Food Sclence, Ui, Kyoto 611, Japan
Address for comespondence. Dr. Chris Bowler, Seazione Zoologea, Villa Comusale [, 80121 Napoll, laly.

ABSTRACT: Superoxide dismutases (SODs) are metal-containing enzymes that catalyze the dismutation of
superoxide radicals to oxygen and hydrogen peroxide. The enzyme has been found in all acrobic organisms
examined where it plays a major role in the defense against toxic-reduced oxygen species, which are gencrated
as byproducts of many biological oxidations. The generation of oxygen radicals can be further exacerbated during
environmental adversity and consequently SOD has been proposed 1o be important for plant stress tolerance. In
plants, three forms of the enzyme exist, as classified by their active site metal on: copper/zine, mangancse, and
iron forms, The distribution of these enzymes has been studied both at the subcellular level and at the phylogense
level. It is only in plants that all three different types of SOD coexist. Their occurrence in the different subcellular
compartments of plant cells allows a study of their molecular evolution and the possibility of understanding why
three functionally equivalent but structurally different types of SOD have been maintained, Several cDNA
sequences that encode the different SODs have recently become available, and the use of molecular techniques
have greatly increased our knowledge about this enzyme system and about oxidative stress in plants in general,
such that now is an appropriate time 1o review our current knowledge.









Free Rad. Res. Comms., Vols. 12-13, pp. 383-390

CHLOROPLAST AND CYTOSOL ISOZYMES OF
CuZn-SUPEROXIDE DISMUTASE: THEIR
CHARACTERISTIC AMINO ACID SEQUENCES

SUMIO KANEMATSU and KOZI ASADA
The Research Instiute for Food Secience. Kyoto University, Uji, Kyoto 611, Japan

Isozymes of CuZn-superoxide dismutase (SOD) were purified from angiosperms (spinach and rice), fern
(horsetail) and green alga (Spirogyra). Occurrence of CuZn-SOD was confirmed by its purification in the
group of green algae which shows the phragmoplast type of cell division. Purified CuZn-SODs are divided
to chloroplast and cytosol types by their cellular localization and immunological properties. Their amino
acid compositions, absorption spectra, CD spectra, and sensitivity to hydrogen peroxide also are distin-
guished from each other. All organisms including Spirogyra contain both types of isozyme. Thus, the
divergence of the two types of CuZn-SOD isozyme occurred immediately after its acquisition by the most
evolved green algae.



XpOHI/IL-IeCKI/Ie OCIMO>XHEHUNA reJibMMHTO30B

*KOXXHbl€ CbIMK, B TOM YMCIe TakK Ha3biBaeMble gnaTesbl —
Strongyloides stercoralis, Necator americanus, Ankylostoma
duodenale

«XenesonedpuuuntHble aHemMum - Necator americanus, Ankylostoma
duodenale, Strongyloides stercoralis

*B12 — pedonuuntHle aHemuun — Diphyllobothrium latum, Hymenolepis
nana, Hymenolepis diminuta

*bpoHxnanebHas actma — Ascaris lumbricodes, Strongyloides
stercoralis

[ MNOTUPEOD3 (pexe rmnepTUpPens) — TpemaToabl

«nunencus - LUCTULEPKN



XpOHl/I‘-IeCKl/Ie OCIMOXHEHUNA reJiIbMNHTO30B

*Tak HasblBaeMbIN CUHOPOM pasfpaKeHHOro KNLWEYHUKa — Ascaris
lumbricoides, Strongyloides stercoralis, Trchuris trichiura, Hymenolepis
diminuta, Hymenolepis nana

«>KenyHokameHHasi 6bonesHb — TpeMaTobl
*Pak neyeHun 1 xxen4yeBbIBOASALLMX NYTEN - TPEMATOAbI

*OCTpble N XPOHMYECKNE anneHanuunTbl — Ascaris lumbricoides,
Trichuris trichiura, Strongyloides stercoralis, Clonorchis sinensis

*XpOHUYECKME racTpUTbl U A3BEHHAA BonesHb - Ascaris
lumbricoides, Trichuris trichiura, Strongyloides stercoralis, Necator
americanus, Taeniidae



XpOH N4eCKmne OCIIoKHEHUA refibMMHTO30B
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XpOH N4eCKmne OCI10OKHEHNA TETIbMUHTO30B

[lereHepaTUBHO-
ancTpodomnyeckme npoueccsl
B COEANHUTENBHOWU TKAHU —
apTpo3bl, AereHepauyms
MEXXMO3BOHOYHbIX AUCKOB,
CBA30K, OCTEOANCTPOdUS







A coaBana
aHanNnu3bl, 1

HNYero He
Hawnum!



[TpUYMHBI NOXXHOOTPULLIATENBbHbLIX
pe3ynsLTaToB UCCeaoBaHNA «Kana Ha
quua rmncT»

1. [MpeaHanuTn4eckne NpUYnHbI:

a) AHanu3 Kkana He BbINoNHAeTCcA BoobLLe
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1. [MpeaHanuTn4eckne NpUYnHbI:

) e —

6) AHanus kana NpoBOAUT HE JOCTATOYHO
KBannuunpoBaHHbIN NepcoHar






[TpUYMHBI NOXXHOOTPULLIATENBbHbLIX
pe3ynsLTaToB UCCeaoBaHNA «Kana Ha
quua rmncT»

1. [MpeaHanuTn4eckne NpUYnHbI:

B) [Npobbl Kana goctaBnsaOTCA B labopaToputo CrycTs
3Ha4YMTENBbHOE BPeEMS nocrie 3abopa marepuana






[TpUYMHBI NOXXHOOTPULLIATENBbHbLIX
pe3ynsLTaToB UCCeaoBaHNA «Kana Ha
quua rmncT»

1. [MpeaHanuTn4eckne NpUYnHbI:

r) [enbMUHTbI HE NPOU3BOAAT AMLA KaXXabin AeHb. B
CBS13M C 3TUM, OQHOKpAaTHOE nccrnegoBaHue Kana
BOJIBHOI'O NEJIBMNHTO30M, gaxke ecnu ero
BbINOSTHAET KBanMMuuUMpPOoBaHHbLIW NepcoHarn, gaeT

NONOXUTENbHbIN pe3ynsTaT He bonee, YeM B 15%
Cn\v/uaoaaonp



STUDY DESIGN

In a cohort (n=240) randomly selected from
consecutive out-patients (n=300) with
symptoms and signs of chronic gastrointestinal
conditions, ascariasis and trichuriasis were
diagnosed. Those patients were treated with
mebendazole (100 mg twice a day for 3 days).



STUDY DESIGN

On a follow-up examination 3 to 6 weeks after
the therapy, 102 patients were still found to
have gastrointestinal conditions.

The same parasitic infections were diagnosed by
stool microscopy over 4 consecutive days on the
follow-up assessment.



STUDY DESIGN

To those 112 patients who had not responded to mebendazole,
the following nutritional products were administered:

-L-Arginine, 500 mg two or three times a day
-lonic Magnesium, 1 ml (15 mg) three times a day
-lonic Zinc, 1 ml (1,8 mg) three times a day

for 3 weeks.

After completing the supplementation, stool
microscopy was performed during 4 consecutive days.



eDetection of eggs in stool samples was performed within two
hours from the delivery of the samples to the laboratory.

eAll laboratory examinations were blind, so the technicians who
examined the slides were unaware of the particulars of the
patient group.

eStools were analysed using the Kato-Katz technique according to
WHO guidelines.

eThe slides were examined within one hour from the preparation
to avoid de-staining of hookworm eggs.

A random sample of 20% of the smears prepared for the
Kato-Katz technique was read by two different technicians to
evaluate reproducibility of the findings.



RESULTS

Helminth eggs identified in consecutive stool samples before and
after the administration of mebendazole (n = 102)

Sampling days
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Sampling days

A. lumbricoides (n = 18)

T. trichiura (n = 84)




RESULTS

Helminth eggs identified in consecutive stool samples after the
administration of the stimulants of NO production (n = 18)
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NncerieaoBaHumA

1. [MpeaHanuTn4eckne NpUYnHbI:

0) B HEKOTOPbIX cny4yasix HeMaTo4030B B OPraHM3me
4yenoBeKa NMPUCYTCTBYHOT TOSTbKO renbMUHTbI-CaMLibl.



nccnegoBaHUuS
quua rmmucT»

1. I'IpeaHanMTquCKvle MPUYUNHbI:

e) Mpn rumeHonennao3ax Unmn TeHMo3ax B AeHb,
npegLwecTByoLLnIA 3abopy Npobbl Kana, MOXET He
MPONCXOANTb Pa3pbiBa YNEHUKOB BHYTPU KULLIEYHMKA
OONBHOIo U, criegoBaTenbHO, BbICBODOXAEHUA AuLl.
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2. AHanuTun4yeckumne NMPUYNHDbI:

a) B nabopartopusx yacto aHanm3npyrT OObIYHbIN
HaTUBHbIN TONCTbIN MA30K Kana. Metoauku,
npegycmartpmatoLme obecupevnBaHme (Kato-Katz)
mnu pnotaymio (McMaster), He MCMOMb3YHOTCA.



HELMINTHOLOGIA, 46, 1: 62 — 64, 2009

Use of modified McMaster method for the diagnosis of intestinal helminth
infections and estimating parasitic egg load in human faecal samples

in non-endemic areas

I G. BONDARENKO!". J. KINCEKOVA? M. VARADY">. A. KONIGOVA? M. KUCHTA®. G. KONAKOVA?

'North West Research Centre for Hygiene and Public Health. Vtoraya Sovetskaya St. 4. 193036 St. Petersburg, Russia,
E-mail: Igor.G. Bondarenko@gmail.com: *Parasitological Institute SAS. Hlinkova 3. 04001 Kosice, Slovak Republic:
*Second Clinic for Children and Adolescents. SNP 1, 04011 Kosice, Slovak Republic

A modified McMaster method has been used for the diag-
nosis and estimating helminth egg load in human faecal
samples obtamned from random consecutive patients in the
areas non-endemic for helminth infections (Slovak Repub-
lic, North West Russia). Both positive and negative fin-
dings were m a 100 % concordance to those obtained with
a reference method accepted in clinical diagnostic labora-
tories (mucroscopy of the native stool smear). The
McMaster method was efficient in detecting nematode
eggs 1n patients’ stool samples with egg load varying from
very low (15 — 60 epg for T trichiura) to moderate (1650
— 4500 epg for A. lumbricoides). Therefore, this method
may be successfully (and with a better technical feasibility)
used for the diagnosis of intestmal helminth infections in
non-endemic areas. with further quantitative analysis of the
sample when required.
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b nccneaoBaHus
‘8 Anua rmucT»

2. AHanNUTU4YecKkne NPUYMHBLI:
6) MNpwu agnarHocTuke aHTEepodMo3a Ha uccnepoBaHme

HanpaBnsT NPoby Kana BMECTO NIUMKON NEHTH
(mepuaHanbHas npoba)



INHDbI
TEeJ1bHbIX
NncerieaoBaHumA

1 TTTINCT»

2. AHanuTnyeckue NMPUYNHDbI:

B) [Mpn nHBa3usx Tpemarogamm, oouTaroLwMMn B
XKenyeBbIBOASALLMX MYTAX, OOHapyXeHne AuL, B Kane —
MCKMNIOYMUTENBbHO peakas cyacTnmBas Haxodka.
Mukpockonus Xendu gnst AMarHocTuKM TpeMaToa030B
Ha3Ha4YaeTCcsa yaMBUTENbHO PeakKo.
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nccnegoBaHuS
quua rmmucT»

2. AHanuTun4yeckumne NMPUYNHDbI:

r) Jlabopatopunun He NPOBOAAT BHYTPpUNabopaToOpHbIN
KOHTPOJSb 1 HE Y4aCTBYIOT B MporpamMmmax BHELLIHEWN
OLIEHKM Ka4YeCcTBa Napa3nToriorm4eckmnx
nccnegoBaHUNA.



Ha 3Ton BuUKu

Ascypanoneausl Buxm-fgestensHocTsL

AnyernucT | Otcyxaenme 0 |

(nat. ovus larva) — 3arajodHOe, Marno U3y4YeHHOE XUBOTHOe
(NnpeanonoXxmnTenbHoO — BUpyc, bakrepua unu owmdka B [1HK).

Mo Hanbonee pacnpocTpaHEHHOMY MpeAcTaBneHnto — IMMUCT,
KUBYLLIMIA B AKLlax (B YbMX UMEHHO, 10 CUX MOP HE ACHO, CM. HWXe).
EcTecTBEeHHbLIV CUMDOMOHT YernoBeka (Mo HEKOTOPbLIM AaHHbIM —

COBETCKOro YerioBeka) U, BO3MOXHO, HEKOTOPbIX MTUL], YTKOHOCOB UMK

exXunaH.
KMNCC npuaaBana orpoMHOe 3HaYyeHue Hanuumio ANLErnucTa y COBETCKUX mioaen. M3BecTeH No3yHr
KOMMYHWUCTUYECKON MeMLMHbI: «YenoBek Yyenoseky Apyr, ToBapuiy v bpar [no anuernucty]» (nat. Homo homini
ovus larva est). Kak U3BeCTHO, BCe COBETCKME LIKOMbHUKM 00A3aHb! Oblnu perynapHo NpoxXoauTb caadvy
COOTBETCTBYIOLMX aHanNM308B (T.Ha3. «kan Ha anuuernucT»). K Tem, B YUbEM Kane He Dbl HalaeH AeonorMyecku-
NpaBumbHLIA CUMOMOHT, MOITIU NPUMEHATLCA pa3HooDpa3Hbie CaHKUMK, BIJIOTL A0 UCKIIOYEHUA U3 OKTADPAT U
noHepoB. MoaobHbLIe HeyauYHUKN NPUPABHUBANUCE K NCUXMYECKU BOMNbHLIM U NOANEXanu NeYeHuio B
nuoHepnarepax, rae NPOXoauny NPUHYAMTENbHOE 3apaxeHne ANLErNMCTOM B 0DLLECTBEHHbIX CTOMOBbIX.

MNMocne pacnaga CCCP aiuernucT, NUILMBLLMCL NUTaTenbLHOro CybcTpara, npakTuyecku BoiMep. Ero Mecto B
opraHu3mMe poCCUAH 3aHANKM Npulealine ¢ 3anaaa XuBbie HorypThl
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AHanus kKana Ha ﬂM ernucT

— AHanua kana Ha aucGakTepuos 1000 pys.

— AHanus kana Ha@emmcD 500 pys.
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Q03nMHOPUNUS
Npn reriBMMHTO3ax

[MpoueHTHOE coaepxaHne 303nHopunos: 1-5%
A6contoTHoe copepxaHue 303mHodunos: 0.04-0.4x10%n (40-400/mkn)

IgG4 koHKypupytoT ¢ IgE 3a peuenTtopbl Ha 303nHOunax!
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Antiprotozoal Agents
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Pyrantel Mebendazole Plpemzme
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Praziquantel -0

Niclosamide

N N
OQN/Q»C Hy Q) NO, OQSQN'N:CHFQ>\NO2

| | C Hs
P S Nifurtimox

Metronidazole Benznidazole
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Drug Resistance in Human Helminths:
Current Situation and Lessons from Livestock

S. GEERTS* anp B. GRYSEELS
Institute of Tropical Medicine, B-2000 Antwerp, Belgium

Benzimidazoles. The best known mechanism of resistance is
the one to BZ. No information is available about the resistance
mechanisms present in BZ-resistant human hookworms, but
veterinary helminthologists have studied BZ resistance of H.
contortus in detail. The BZ exert their anthelmintic activity by
binding to B-tubulin, which interferes with the polymerisation
of the microtubuli. Several authors (9, 120) showed that there
is an extensive polymorphism of the B-tubulin gene in suscep-
tible H. contortus populations. Roos et al. (120) proved that
selection for resistance to BZ is accompanied by a loss of
alleles at the locus of B-tubulin isotype 1. Kwa et al. (91) nicely
demonstrated that resistance to BZ is correlated with a con-
served mutation at amino acid 200 in B-tubulin isotype 1 (with
Phe being replaced by Tyr).

five possible types of resistance to IVM in H. contortus based
on different behavior in in vitro tests (larval development assay
and L3 motility tests), different sensitivity to paraherquamide
(an anthelmintic with a completely different structure and dif-
ferent binding sites from IVM), and different inheritance (in at
least two of the five resistance types). Gill and Lacey (65) also
suggested that the mechanism of resistance to IVM might be
different from one species of helminth to another, because the
critical events leading to expulsion have been shown to be
different, e.g., when O. ostertagi is compared to H. contortus
and T. colubriformis. Further research is needed to confirm
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Anthelmintic resistance in human helminths: a review

S. Geerts and B. Gryseels

Institute of Tropical Medicine, Antwerp, Belgium

We briefly review reports on drug resistance in human helminths and compare the factors which
contribute to the development of anthelmintic resistance in livestock and man, i.e. high treatment
frequency, single-drug regimens, targeting and timing of mass treatments and underdosing. Conclusions
are drawn from the mistakes in the treatment and control of livestock helminths. The advantages and
inconveniences of current methods for the detection of drug resistance in helminths of livestock are
discussed and some suggestions are put forward to standardize the tests for the detection of resistance in
human helminths. Finally, based on veterinary experience, some recommendations are made to reduce
the risks of development of drug resistance in human helminths. The dramatic and rapid spread of
resistance to all major classes of veterinary anthelmintics should be a warning against too strong a
reliance on drugs in helminth control programmes.

Table | Prevalence of anthelmintic resistance in sheep nematodes

Resistance to (%)

No. farms
Country examined BZ IVM LEV
South Africa 80 79 73 23
Brazil 182 68 7 19
Paraguay 37 70 67 47

Uruguay 242 61 1 29




Anthelmintic resistance in human helminths: a review

S. Geerts and B. Gryseels

Institute of Tropical Medicine, Antwerp, Belgium

Based on the experiences with livestock helminths, we

propose the following guidelines to delay the development
of DR:

e Give priority to accessible diagnosis and treatment of
symptomatic individual cases;

e Only use community-based treatment if really necessary,
i.e. if morbidity is high;

e Avoid indiscriminate mass treatment;

e Reduce treatment frequency by combining the use of
drugs with other measures such as health education
programmes, construction of latrines, etc.

e Avoid exposure of the whole helminth population to the
drug;

e Use the correct dose;

e Implement combined drug use or — if not possible -
annual rotation of drugs and

e Monitor the development of drug resistance.
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NHO3UH

Mo, Cu, Fe
BMT.B2



\ CIly4ae, ecrnin TeECTUPYIOTCSH
orm4yeckue

npcC napasuTapHble npenapaTbl (BEPMOKC,
HemMas0r, NMpaHTern, Npa3nkBaHTern, BOPMUH,
neBamMmmn3orn), X MOXKHO KOMBUHUpPOBATL C
MONMOOEHOM, peXe — C aprmMHUHOM.

CnegyeTt NOMHUTbL TakKXe O CodeTaHnAX
NnepevYncneHHbIX NpenapaToB C TpaBaMu (MOPOLLIKMY,
HAaCTOWKWN, OTBaphLI).

[ToMmeHeHne npo4nx npenaparoB 3aBUCUT OT
COMNYTCTBYHLLUX KITMHUHECKNX. COCTOSHUN.



TecTnpoBaHue 1 nogodtop feYyeHus
npw npegnonaraemMbixX
renbMUHTO3axX

B0 BCex crny4asix npoTecTupoBaTh Ha
MMMYHOCTUMYNUpPYHOLLME Creuumn, HanpumMep:

a) KypKymy

0) KpacHbIN UM KaNEHCKNK rnepeL
B) ropyunuy

) UMOUPb

[) rBo3aunkKy

e) KopmaHap

) 6a3nnuk
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AXO3H, aKTUBHbIN KOMMNOHEHT 3KCTPaKTa YeCHOKa (ajo
~ yecHok, ucr.), 00pPa3yeTcs U3 ABYX MOJIEKYI
annuuunHa. Yrdetaet pennukauuto BNY-1 n
obrnagaetT NpoTUBOrernbMUHTHBLIM AEUCTBUEM.



Omalanthus (Homolanthus) populifolius




Neem (Azadirachta indica)



beTenbHble
ONDEYIA



beTtenbHas nanbma (Areca
catechu)



YepHbIN KyMUH
(3mpa)



2-3 CTakaHa aHaHacoBOro coka B fieHb (LenecoobpasHo
000aBUTL % -1 YaMHYH0 NOXKY MOJSIOTOM KYPKYMbl U % - 1
YaMHYI0 NTOXKY MMOMPS Ha CTakaH)



NHXu1p nspaBHa ucnonb3yetcs nHaenuamm KOxxHon AMepurkm
Kak npoTuBonapasnTapHoe cpeacTBo.

[Tpobnembl ¢ MHXMPOM 3aKio4yalTCA B: @) He0OX0aMMOCTH
OY€Hb XOPOLLUO MbITb NNOAbI U3-3a ONACHOCTM 3apaXXeHnd
anuamm refisMMHTOB 1 6) HEOOXOONMOCTU TECTUPOBATL
CYLLUEHbIN MHXNP Ha Hanun4ue cynbduTa.



NOYEMY NO/IM HE XOTAT 3HATD, YTO HBYT B
YCNOBHAX IHAOIKONOTUYECKOTO KPHIUCA.
W YTOBbI BLOKMTD, HALO OYMLLATS CBOE
YENO O NAPA3MTOB, LWNAKOB M HACBILUATD
HEOBXOAUMBIMH BHONOTHNECKUMH

AOBABKAMM M3 TPAB M MUHEPANOB?




Cnacunbo 3a
BHUMaHne!



