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Giardiose des Hundes

Die Giardiose des Hundes (Syn. Giardiasis, Lambliasis) ist eine S ’ v o
durch den Einzeller Giardia intestinalis hervorgerufene hiufige »

Durchfallerkrankung bei Hunden. Beim Hund herrschen die # ',‘ P

hundespezifischen Genotypen D und C des Parasiten vor. Etwa 20 % | © k.

der Erkrankungen bei Hunden werden jedoch durch den Genotyp A "'}‘ -

ausgelost, der auch fiir die Giardiasis des Menschen verantwortlich ist. "

Diese Erkrankungen sind damit als Zoonose einzustufen. Betroffen
sind vor allem Welpen, Junghunde und Hunde in groeren Gruppen

wie Zuchten oder Tierheimen. Die Erkrankung zeigt sich in immer

wiederkehrenden Durchfillen mit einem gelblichen, diinnbreiigen und
faulig stinkenden Kot. Zur Bekdmpfung werden gegen Einzeller
wirksame Antiparasitika eingesetzt, die medikamentdse Behandlung -
muss aber durch eine konsequente Umgebungsbehandlung erginzt

werden.
Lichtmikroskopische Aufnahme einer Giardie aus

dem Kot eines Hundes.

Ursache und Entstehung

Die Infektion erfolgt durch Aufnahme von Zysten von Giardia
intestinalis aus der Umwelt. Vermutlich reicht schon die Aufnahme
von 10 Zysten aus, um eine Erkrankung auszul6sen. Erkrankte Tiere
scheiden bis zu 10’ Zysten pro Gramm Kot aus. Diese bleiben zum

Teil auch in der Analregion im Fell kleben, so dass es auch zu einer

stindigen Infektionswiederholung (Reinfektion) des gleichen Tieres

Giardia intestinalis

beim Belecken kommt.

Die Zysten sind auBerordentlich widerstandsfihig gegeniiber Zuleren Einfliissen. In kaltem Wasser konnen sie bis zu
3 Monate infektios bleiben. Nach Aufnahme iiber das Maul bilden sie sich im Diinndarm zur vegetativen Form
(Trophozoiten) um (ezystieren) und heften sich mit ihrer Bauchhaftscheibe an die Darmzellen des Zwolffinger- und
vorderen Leerdarms. Trophozoiten, die in den hinteren Diinndarm gelangen, bilden sich wieder zu Zysten um
(enzystieren). Die Pripatenz — der Zeitraum von der Infektion bis zur ersten Ausscheidung der Zysten — betrigt 4 bis
15 Tage.

Die Anheftung der Trophozoiten in den Mikrovillisaum der Darmzellen fiihrt zur Reizung der Zelloberflidche und
lost Storungen der Nihrstoffaufnahme im Darm (Malabsorption) aus. Dabei kommt es nicht zu einer direkten
mechanischen Schiddigung des Darmepithels, sondern zu komplexen Reaktionen. Die Aktivierung von
CD8+-T-Lymphozyten fiihrt zu einer Verkiirzung der Mikrovilli. Dariiber hinaus kommt es zur Verminderung der
Aktivitdt der Zweifachzucker abbauenden Enzyme (Disaccharidasen), zu einer Hyperplasie der Darmkrypten, einer
verstiarkten Sekretion von Chlorid-Ionen, zu einer Erhohung der Durchléssigkeit (Permeabilitdt) der Darmwand
durch Aufbrechen der Zellkontakte, zu einer Steigerung des Zelluntergangs und zu einer Schiddigung der Darmzellen

durch eiweilspaltende Enzyme (Proteasen) und Lektine.

Zur Verbreitung der Erkrankung liegen nur wenig zuverldssige Daten vor. Die Angaben zur Hiufigkeit bei
Haushunden in aktuellen Studien schwanken zwischen 8 und 20 %, wobei die hoheren Befallsraten auf

vorselektiertem Material, also Kot von Hunden mit Durchfall, beruhen. Insgesamt scheint die Hiufigkeit der
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Erkrankung in jiingerer Zeit zuzunehmen, was aber unter Umstédnden nur an den verbesserten Nachweisverfahren
(siehe unten) liegt. Eine aktuelle deutsche Studie an Kotproben von 24.677 Hunden zeigte eine Befallshiufigkeit von

18,6 %, womit Giardia intestinalis der mit Abstand hiufigste Endoparasit iiberhaupt war.1

Klinisches Bild

Das klinische Bild variiert in Abhéngigkeit vom Infektionsabwehrvermogen des Hundes und der
krankheitsauslosenden Wirkung des beteiligten Giardienstamms. Unter Umstédnden bleibt die Infektion stumm, also

ohne sichtbare klinische Symptome.

Erkrankte Hunde zeigen immer wieder auftretende Durchfille, Fettkot, Malabsorption mit verringerter
Gewichtszunahme beziehungsweise Abmagerung sowie Appetitlosigkeit. Der Kot ist zumeist weich und ungeformt,
gelblich und faulig oder ranzig riechend. Gelegentlich kann er auch schleimig oder wissrig sein, als Zeichen der

Malabsorption mit Gasblasen durchsetzt sein oder auch geringe Blutbeimengungen zeigen.

Diagnostik

Der Nachweis der Zysten im Kot mittels Flotations- oder MIFC-Verfahren
(mittels Merthiolat-Formaldehyd und Lugol-Losung) ist unsicher. Das liegt zum
einen an der zyklischen Ausscheidung und zum anderen daran, dass die Zysten

auch iibersehen werden konnen, vor allem die durch das Flotationsverfahren
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deformierten Exemplare.

s
g

Modernere  Verfahren sind der Koproantigentest, bei dem ein

Giardien-spezifisches Antigen (GSA65) nachgewiesen wird, sowie der :
1
DNA-Erregernachweis mittels Polymerase-Kettenreaktion. ’

¥

Bekédmpfung =
Koproantigentest, links Teststreifen
Zur Behandlung der Giardiose werden Fenbendazol, Metronidazol oder Febantel mit positiver roter Bande und blauer

eingesetzt, wobei Fenbendazol als Mittel der Wahl gilt. Werden mehrere Tiere Kontrollbande

gehalten, miissen sie mitbehandelt werden, auch wenn sie keine klinischen
Symptome zeigen. Metronidazol hat auch einen Effekt auf die bakterielle Darmflora, so dass auch eine Kombination

mit Fenbendazol sinnvoll sein kann.*! Bei Therapieversagern kann auch Albendazol Anwendung finden.

Wichtig ist die konsequente Umgebungsbehandlung und Verhinderung der Umweltkontamination, um Reinfektionen
oder Infektionen anderer Tiere oder des Menschen zu verhindern. Der Kot sollte tiglich entfernt und in Plastiktiiten
tiber den Hausmiill entsorgt werden. Da der Giardiengenotyp A auch fiir den Menschen krankheitsauslosend ist,
sollten infizierte Hunde von Spielplidtzen und Sandkésten ferngehalten werden, eine MaBnahme, die auch zum

Schutz von Kindern vor Hundespul- und Bandwiirmern eigentlich selbstverstindlich sein sollte.

Auslaufflachen werden mit einem Dampfstrahler mit iiber 60 °C gereinigt und anschliefend abtrocknen gelassen,
feuchte Areale sollten trockengelegt werden. Gegenstiinde wie Spielzeug, Futter- und Trinknipfe miissen tdglich mit
kochendem Wasser iibergossen und anschlieBend griindlich abgetrocknet, Liegedecken so heil wie moglich
gewaschen werden. Wenn moglich, sollten Futter- und TrinkgefdBe vor Fliegen geschiitzt werden, da diese Giardien
weiterverbreiten konnen. Zudem sollte das Fell befallener Hunde zu Beginn tiglich shampooniert werden um die

Zahl anhaftender Zysten zu reduzieren.
In den USA ist ein Impfstoff gegen die Giardiose verfiigbar (GiardiaVax®).

Die Behandlung von Giardieninfektionen kann frustrierend sein. Ob Therapieversager durch ein Nichtansprechen auf
die Wirkstoffe oder durch stindige Reinfektionen entstehen, ldsst sich im Einzelfall kaum abkldren. Einige Autoren

sprechen sich daher dafiir aus, nur klinisch manifeste Infektionen zu behandeln, nicht aber lediglich positive
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Antigennachweise.[z]
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GNU Free Documentation License
Version 1.2, November 2002

Copyright (C) 2000,2001,2002 Free Software Foundation, Inc.
51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional and useful document "free" in the sense of freedom: to assure everyone the effective freedom to copy and redistribute it, with or without modifying it,
either commercially or noncommercially. Secondarily, this License preserves for the author and publisher a way to get credit for their work, while not being considered responsible for modifications made by others.

This License is a kind of "copyleft", which means that derivative works of the document must themselves be free in the same sense. It complements the GNU General Public License, which is a copyleft license designed for free
software.

We have designed this License in order to use it for manuals for free software, because free software needs free documentation: a free program should come with manuals providing the same freedoms that the software does. But this
License is not limited to software manuals; it can be used for any textual work, regardless of subject matter or whether it is published as a printed book. We recommend this License principally for works whose purpose is instruction or
reference.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a notice placed by the copyright holder saying it can be distributed under the terms of this License. Such a notice grants a world-wide, royalty-free
icense, unlimited in duration, to use that work under the conditions stated herein. The "Document”, below, refers to any such manual or work. Any member of the public is a licen and is addre: as "you". You accept the license
if you copy, modify or distribute the work in a way requiring permission under copyright law.

A "Modified Version" of the Document means any work containing the Document or a portion of it, either copied verbatim, or with modifications and/or translated into another language.

A "Secondary Section" is a named appendix or a front-matter section of the Document that deals exclusively with the relationship of the publishers or authors of the Document to the Document's overall subject (or to related matters)
and contains nothing that could fall directly within that overall subject. (Thus, if the Document is in part a textbook of mathematics, a Secondary Section may not explain any mathematics.) The relationship could be a matter of
historical connection with the subject or with related matters, or of legal, commercial, philosophical, ethical or political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are designated, as being those of Invariant Sectio n the notice that says that the Document is released under this License. If a section does not fit the above
definition of Secondary then it is not allowed to be designated as Invariant. The Document may contain zero Invariant Sections. If the Document does not identify any Invariant Sections then there are none.

The "Cover Texts" are certain short passages of text that are listed, as Front-Cover Texts or Back-Cover Texts, in the notice that says that the Document is released under this License. A Front-Cover Text may be at most 5 words, and a
Back-Cover Text may be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy, represented in a format whose specification is available to the general public, that is suitable for revising the document straightforwardly with generic text editors
or (for images composed of pixels) generic paint programs or (for drawings) some widely available drawing editor, and that is suitable for input to text formatters or for automatic translation to a variety of formats suitable for input to
text formatters. A copy made in an otherwise Transparent file format whose markup, or absence of mAlkup has been arranged to thwart or discourage subsequent modification by readers is not Transparent. An image format is not
Tr if used for any amount of text. A copy that is not "Transparent" is called "Opaque”.

Examples of suitable formats for Transparent copies include plain ASCII without markup, Texinfo input format, LaTeX input format, SGML or XML using a publicly available DTD, and standard-conforming simple HTML,
PostScript or PDF designed for human modification. Examples of transparent image formats include PNG, XCF and JPG. Opaque formats include proprietary formats that can be read and edited only by proprietary word processors,
SGML or XML for which the DTD and/or processing tools are not generally available, and the machine-generated HTML, PostScript or PDF produced by some word processors for output purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such following pages as are needed to hold, legibly, the material this License requires to appear in the title page. For works in formats which do not have any title
uch, "Title Page" means the text near the most prominent appearance of the work's title, preceding the beginning of the body ul'th lel

A section "Entitled XYZ" means a named subunit ol' (he Document whose ulle suhel 1s precisely XYZ or contains XYZ in ing text that XYZ in another language. (Here XYZ stands for a specific section
name mentioned below, such as "Ackno " , or "History".) To "Preserve the Title" of such a section when you modify the Document means lhal it remains a section "Entitled XYZ" according
to this definition.

The Document may include Warranty Disclaimers next to the notice which states that this License applies to the Document. These Warranty Disclaimers are considered to be included by reference in this License, but only as regards
arranties: any other i that these Warranty Disclaimers may have is void and has no effect on the meaning of this License.

2. VERBATIM COPYING
You may copy and distribute the Document in any medium, either commercially or noncommercially, provided that this License, the copyright notices, and the license notice saying this License applies to the Document are reproduced
in all copies, and that you add no other conditions whatsoever to those of this License. You may not use technical measures to obstruct or control the reading or further copying of the copies you make or distribute. However, you may
accept compensation in exchange for copies. If you distribute a large enough number of copies you m 50 follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and you may publicly display copie:

3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed covers) of the Document, numbering more than 100, and the Document's license notice requires Cover Texts, you must enclose the copies in covers that
carry, clearly and legibly, all these Cover Texts: Front-Cover Texts on the front cover, and Back-Cover Texts on the back cover. Both covers must also clearly and legibly identify you as the publisher of these copies. The front cover
{ the full title with all words of the title equally prominent and visible. You may add other material on the covers in addition. Copying with changes limited to the covers, as long as they preserve the title of the Document
fy these conditions, can be treated as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit legibly, you should put the first ones listed (as many as fit reasonably) on the actual cover, and continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than 100, you must either include a machine-readable Transparent copy along with each Opaque copy, or state in or with each Opaque copy a
computer-network location from which the general network-using public has access to download using public-standard network protocols a complete Transparent copy of the Document, free of added material. If you use the latter
option, you must take reasonably prudent steps, when you begin distribution of Opaque copies in quantity, to ensure that this Transparent copy will remain thus accessible at the stated location until at least one year after the last time
you distribute an Opaque copy (directly or through your agents or retailers) of that edition to the public.

It is requested, but not required, that you contact the authors of the Document well before redistributing any large number of copies, to give them a chance to provide you with an updated version of the Document.

4. MODIFICATIONS
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You may copy and distribute a Modified Version of the Document under the conditions of sections 2 and 3 above, provided that you release the Modified Version under precisely this License, with the Modified Version filling the role
of the Document, thus licensing distribution and modification of the Modified Version to whoever possesses a copy of it. In addition, you must do these things in the Modified Version:

. A. Use in the Title Page (and on the covers, if any) a title distinct from that of the Document, and from those of previous versions (which should, if there were any, be listed in the History section of the Document). You may use
the same title as a previous version if the original publisher of that version gives permission.

. B. List on the Title Page, as authors, one or more persons or entities responsible for authorship of the modifications in the Modified Version, together with at least five of the principal authors of the Document (all of its principal

authors, if it has fewer than five), unless they release you from this requirement.

C. State on the Title page the name of the publisher of the Modified Version, as the publisher.

D. Preserve all the copyright notices of the Document.

E. Add an appropriate copyright notice for your modifications adjacent to the other copyright notices.

F. Include, 1mmedla(ely after the copyright notices, a license notice giving the public permlsslon to use the Modified Version under the terms of this License, in the form shown in the Addendum below.

G. Preserve in that license notice the full lists of Invariant Sections and required Cover Texts given in the Document's license notice.

H. Include an unaltered copy of this License.

I Preserve the section Entitled "History", Preserve its Title, and add to it an item stating at least the title, year, new authors, and publisher of the Modified Version as given on the Title Page. If there is no section Entitled

"History" in the Document, create one stating the title, year, authors, and publisher of the Document as given on its Title Page, then add an item describing the Modified Version as stated in the previous sentence.

. J. Preserve the network location, if any, given in the Document for public access to a Transparent copy of the Document, and likewise the network locations given in the Document for previous versions it was based on. These
may be placed in the "History" section. You may omit a network location for a work that was publlshed at least four years before the Document itself, or if the original publisher of the version it refers to gives permission.

. K. For any section Entitled "Acknowledgements" or "Dedications", Preserve the Title of the section, and preserve in the section all the substance and tone of each of the contributor acknowledgements and/or dedications given
therein.

. L. Preserve all the Invariant Sections of the Document, unaltered in their text and in their titles. Section numbers or the equivalent are not considered part of the section titles.

. M. Delete any section Entitled "Endorsements". Such a section may not be included in the Modified Version.

. N. Do not retitle any existing section to be Entitled "Endorsements” or to conflict in title with any Invariant Section.

. O. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify as Secondary Sections and contain no material copied from the Document, you may at your option designate some or all of these sections as

invariant. To do this, add their titles to the list of Invariant Sections in the Modified Version's license notice. These titles must be distinct from any other section titles.

You may add a section Entitled "Endorsements”, provided it contains nothing but endorsements of your Modified Version by various parties--for example, statements of peer review or that the text has been approved by an organization

as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage of up to 25 words as a Back-Cover Text, to the end of the list of Cover Texts in the Modified Version. Only one passage of Front-Cover Text and one of

Back-Cover Text may be added by (or through arrangements made by) any one entity. If the Document already includes a cover text for the same cover, previously added by you or by arrangement made by the same entity you are

acting on behalf of, you may not add another; but you may replace the old one, on explicit permission from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give permission to use their names for publicity for or to assert or imply endorsement of any Modified Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this License, under the terms defined in section 4 above for modified versions, provided that you include in the combination all of the Invariant Sections of all of
the original documents, unmodified, and list them all as Invariant Sections of your combined work in its license notice, and that you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical Invariant Sections may be replaced with a single copy. If there are multiple Invariant Sections with the same name but different contents, make the
title of each such section unique by adding at the end of it, in parentheses, the name of the original author or publisher of that section if known, or else a unique number. Make the same adjustment to the section titles in the list of
Invariant Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled "History" in the various original documents, forming one section Entitled "History"; likewise combine any sections Entitled "Acknowledgements", and any sections Entitled
"Dedications”. You must delete all sections Entitled "Endorsements”.

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released under this License, and replace the individual copies of this License in the various documents with a single copy that is included in the collection,
provided that you follow the rules of this License for verbatim copying of each of the documents in all other respects.

‘You may extract a single document from such a collection, and distribute it individually under this License, provided you insert a copy of this License into the extracted document, and follow this License in all other respects regarding
verbatim copying of that document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent documents or works, in or on a volume of a storage or distribution medium, is called an "aggregate" if the copyright resulting from the compilation
is not used to limit the legal rights of the compilation's users beyond what the individual works permit. When the Document is included in an aggregate, this License does not apply to the other works in the aggregate which are not
themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the Document, then if the Document is less than one half of the entire aggregate, the Document's Cover Texts may be placed on covers that bracket the
Document within the aggregate, or the electronic equivalent of covers if the Document is in electronic form. Otherwise they must appear on printed covers that bracket the whole aggregate.

8. TRANSLATION

Translation is considered a kind of modification, so you may distribute translations of the Document under the terms of section 4. Replacing Invariant Sections with translations requires special permission from their copyright holders,
but you may include translations of some or all Invariant Sections in addition to the original versions of these Invariant Sections. You may include a translation of t.hls License, and all the license notices in the Document, and any
Warranty Disclaimers, provided that you also include the original English version of this License and the original versions of those notices and discl: In case of a d between the translation and the original version of
this License or a notice or disclaimer, the original version will prevail.

If a section in the Document is Entitled "Acknowledgements”, "Dedications”, or "History", the requirement (section 4) to Preserve its Title (section 1) will typically require changing the actual title.

9. TERMINATION
You may not copy, modify, sublicense, or distribute the Document except as expressly provided for under this License. Any other attempt to copy, modify, sublicense or distribute the Document is void, and will automatically terminate
your rights under this License. However, parties who have received copies, or rights, from you under this License will not have their licenses terminated so long as such parties remain in full compliance.

10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free Documentation License from time to time. Such new versions will be similar in spirit to the present version, but may differ in detail to address new
problems or concerns. See http://www.gnu.org/copyleft/

Each version of the License is given a distinguishing version number. If the Document specifies that a particular numbered version of this License "or any later version" applies to it, you have the option of following the terms and
conditions either of that specified version or of any later version that has been published (not as a draft) by the Free Software Foundation. If the Document does not specify a version number of this License, you may choose any version
ever published (not as a draft) by the Free Software Foundation.

ADDENDUM: How to use this License for your documents

To use this License in a document you have written, include a copy of the License in the document and put the following copyright and license notices just after the title page:
Copyright (c) YEAR YOUR NAME.
Permission is granted to copy, distribute and/or modify this document

under the terms of the GNU Free Documentation License, Version 1.2

or any later version published by the Free Software Foundation;

with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.
A copy of the license is included in the section entitled

"GNU Free Documentation License".
If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the "with...Texts." line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the three, merge those two alternatives to suit the situation.
If your document contains nontrivial examples of program code, we d releasing these in parallel under your choice of free software license, such as the GNU General Public License, to permit their use in free
software.



http://www.gnu.org/copyleft/.
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