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ABSTRACT

To date, 13 en te ro he pa tic He li co bac ter spe cies have been de tec ted in la bo ra to ry ro dents. Some of the se spe -

cies, in par ti cu lar He li co bac ter he pa ti cus and He li co bac ter bi lis, cau se dis e a se in im mu no com pro mi sed and im -

mu no com pe tent la bo ra to ry mice, rats and/or ham sters. In ad di ti on, sub cli ni cal in fec ti ons with the se bac te ria

may in ter fe re with re sults ob tai ned from ex pe ri men tal re search in the se ani mals and thus may lead to faul ty in -

ter pre ta ti on of the data. Some la bo ra to ry ro dent-as so ci a ted He li co bac ter spe cies may also be con si de red zoo-

no tic agents. Apart from He li co bac ter he pa ti cus, the pa tho ge ne sis of He li co bac ter in fec ti ons has not been stu died 

ex ten si ve ly, a fact which me ans the re are sub stan ti al gaps in the com pre hen si on of the vi ru len ce mecha nisms of

en te ro he pa tic He li co bac ter spe cies as so ci a ted with la bo ra to ry ro dents. For all the se re a sons, the po ten ti al im -

por tan ce of the se bac te ri al pa tho gens can not be over look ed and un doub ted ly me rits fur ther in ves ti ga ti on. 

SAMENVATTING

Tot op he den wer den 13 en te ro he pa ti sche He li co bac ter-spe cies aang etoond bij la bo ra to ri um knaag die ren. Ver schil -

len de van deze spe cies, in het bij zon der He li co bac ter he pa ti cus en He li co bac ter bi lis, ver oor za ken ziek te bij im muun -

de fi ci ënte en im muun com pe ten te la bo ra to ri um mui zen, -rat ten en/of -ham sters. Bo ven dien kun nen sub kli ni sche

in fec ties met deze bac te ri ën in ter fe re ren met de re sul ta ten van ex pe ri men teel on der zoek bij deze die ren en dus even tu eel

lei den tot een fou te in ter pre ta tie van data. Enke le he li co bac ters die voor ko men bij la bo ra to ri um knaag die ren kun nen

ook de mens in fec te ren en kun nen dus wor den be schouwd als zo önotische agen tia. Op He li co bac ter he pa ti cus na, is de

pa tho ge ne se van He li co bac ter-in fec ties slechts ru di men tair be stu deerd waard oor de ken nis van de vi ru len tie mecha nis men

van en te ro he pa ti sche He li co bac ter-spe cies bij la bo ra to ri um knaag die ren schaars is. Omwil le van al deze re de nen kan

het po ten tieel be lang van deze bac te ri ële agen tia niet wor den ont kend en is er hier naar dui de lijk meer on der zoek no dig.

INTRODUCTION

The ge nus He li co bac ter no wa days in clu des at le ast 26 

for mal ly na med spe cies, with ad di ti o nal no vel spe cies in

the pro cess of being cha rac te ri zed (Fox, 1997; Wha ry

and Fox, 2004). The ge nus can roughly be di vi ded into

the gas tric He li co bac ter spe cies and the en te ro he pa tic

He li co bac ter spe cies (EHS). All gas tric He li co bac ter

spe cies have strong ure a se ac ti vi ty. They ma na ge to sur -

vi ve gas tric aci di ty by ex pres sing ure a se at a le vel hig her

than that of any ot her known mi cro-or ga nism (Dunn et

al., 1997; Sachs et al., 2003). EHS do not nor mal ly co lo -

ni ze the gas tric mu co sa, but do have cha rac te ris tics of

ul trast ruc tu re and phy si o lo gy in com mon with the gas tric 

He li co bac ter spe cies. They have been iden ti fied in the

in tes ti nal tract and/or the li ver of hu mans, mam mals and

birds (Fox, 1997; Sol nick and Schau er, 2001; Inglis et al., 

2006). EHS in fec ti ons are as so ci a ted most ly with in tes ti -

nal and he pa to bi li a ry dis e a se in a wide range of ani mals.

In la bo ra to ry ro dents, 13 spe cies of the en te ro he pa tic He -

li co bac ter group have been des cri bed so far, of which 11
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are re cog ni zed and two pro vi si o nal ly na med. The se bac -

te ria may also in ter fe re with re sults ob tai ned from ex pe ri -

men tal re search in la bo ra to ry ani mals in which they are

highly pre va lent, and thus may lead to faul ty in ter pre ta ti on

of the data (Fox et al., 1994; Ward et al., 1994; Ro gers

and Fox, 2004; Bohr et al., 2006). Fi nal ly, mem bers of

the en te ro he pa tic He li co bac ter group may have zoon otic 

po ten ti al for cau sing gas troen te ri tis, he pa ti tis and ot her

dis e a se signs in hu mans (Sol nick and Schau er, 2001;

Ljung and Wad strom, 2002). For all the se re a sons, the

po ten ti al im por tan ce of the se emer ging pa tho gens can -

not be over look ed and un doub ted ly me rits fur ther in ves -

ti ga ti on.

The dis co ve ry of EHS has spar ked an in te rest in ex -

plo ring the pa tho ge nic po ten ti al of the se or ga nisms in la -

bo ra to ry ro dents. No net he less, the know led ge of the pa -

tho ge ne sis of EHS in fec ti ons in the se ani mals still

con tains lar ge gaps. Addi ti o nal ly, the ac tu al pre va len ce

and cli ni cal sig ni fi can ce of most of the EHS re main to be

es ta blis hed (Fox, 1997; Sol nick and Schau er, 2001). This 

pa per is in ten ded to give a brief over view of the 11 re cog -

ni zed EHS as so ci a ted with la bo ra to ry ro dents used in di ver -

se ex pe ri men tal dis ci pli nes, with a fo cus on bac te ri um- host

in ter ac ti on and the cli ni cal sig ni fi can ce for the se ani -

mals. The me thods used for mo ni to ring la bo ra to ry ro -

dents for EHS and for the eli mi na ti on of EHS from la bo -

ra to ry ro dent co lo nies, as well as the zoon otic po ten ti al of 

the se bac te ri al agents, are also con ci se ly con si de red.

OCCURRENCE, CLINICAL SIGNIFICANCE AND 
BACTERIUM-HOST INTERACTIONS OF EHS IN
LABORATORY RODENTS

The dif fe rent EHS re cog ni zed in la bo ra to ry ro dents

and their ro dent hosts are pre sen ted in Ta ble 1.

EHS main ly as so ci a ted with mice and rats

H. he pa ti cus

H. he pa ti cus is a he li cal, mo ti le bac te ri um that has

been iden ti fied in mice and more re cent ly in ger bils (Fox

et al., 1994; Ward et al., 1994; Euzéby, 2002). De pen ding 

on the mou se strain and de tec ti on tech ni que, a mo de ra te

to lar ge por ti on of la bo ra to ry mice are found to be in fec -

ted with H. he pa ti cus (Fox et al., 1998a; Goto et al.,

2000; Wha ry et al., 2000; Goto et al., 2004; Nils son et al., 

2004). Spre a ding by fe cal-oral con tact be tween ani mals

is hy po the si zed. H. he pa ti cus in fec ti on may be spre ad by

dir ty bed ding (Wha ry et al., 2000). Li vings ton et al.

(1997) de mon stra ted that H. he pa ti cus-free ani mals can

de ve lop an ti bo dies against this EHS wit hin four weeks

af ter con tact with dir ty cage bed ding from H. he pa ti -

cus-in fec ted mice. Ver ti cal trans mis si on of H. he pa ti cus

has been sug ge sted by Li et al. (1998), but may de pend on 

the mou se strain in vol ved. No net he less, it has been re -

com men ded to fos ter pups wit hin 24 h of birth to keep

them free of H. he pa ti cus (Sing le ta ry et al., 2003).

In se ver al mou se strains, H. he pa ti cus in fec ti on has

been as so ci a ted with chro nic ac ti ve he pa ti tis and li ver tu -

mors. Sus cep ti bi li ty to li ver dis e a se seems to be mou se
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Ta ble 1. Ente ro he pa tic He li co bac ter spe cies as so ci a ted with la bo ra to ry ro dents.

He li co bac ter spe cies Ro dent host spe cies Type strain

H. he pa ti cus mou se, ger bil ATCC 51448T

H. bi lis mou se, rat, ger bil ATCC 51630T

H. mu ri da rum mou se, rat ATCC 49282T

H. ro den ti um mou se, rat ATCC 700285T

H. tro gon tum rat ATCC 700114T

H. gan ma ni mou se CCUG 43526 T

H. typhlo ni us mou se, rat MU96-1T

H. cho le cys tus ham ster ATCC 700242T

H. ci nae di ham ster, rat ATCC 35683T

H. au ra ti ham ster ATCC BBA-1T

H. me so cri ce to rum ham ster MU97-1514T



strain and sex de pen dent. Whi le C57BL/6NCr mice ap -

pe ar to be re sis tant to li ver dis e a se cau sed by H. he pa ti -

cus, BALB/cNCr, SJL/NCr, A/JCr, SCID/NCr and

C3H/HeNCr mice can de ve lop he pa ti tis which may be

wor se in ma les than in fe ma les (Fox et al., 1996b; Wha ry

et al., 1998). Ta ble 2 pre sents the de scrip ti on of le si ons

and cli ni cal signs which may oc cur in a num ber of mou se

strains in fec ted with H. he pa ti cus. Fi nal ly, Mau rer et al.

(2005) sug ge sted that H. he pa ti cus amongst ot her EHS

might play an im por tant role in the pa thop hy si o lo gy of

cho les te rol gallsto ne de ve lop ment in mice and pos si bly

in hu mans. For ty per cent of mice in fec ted with H. he pa ti -

cus and fed a li tho ge nic diet de ve lo ped cho les te rol

gallsto nes.

The pa tho ge ne sis of H. he pa ti cus in fec ti ons in mice

has been in ves ti ga ted by se ver al re search groups with the

aim of ob tai ning a clear view of the re la ti ons hip of the or -

ga nism to the host tis su es at the mo le cu lar le vel and the

de ve lop ment of le si ons in the li ver and in tes ti nes due to

H. he pa ti cus. Pro teins of H. he pa ti cus have or tho logs

from both H. py lo ri and Cam py lo bac ter je ju ni, but H. he -

pa ti cus is de fi cient in or tho logs from most known H. py -

lo ri vi ru len ce fac tors, in clu ding ad hes ins, VacA cy to -

toxin, and ne ar ly all cag pa tho ge ni ci ty is land (PAI)

pro teins. Ho we ver, H. he pa ti cus has or tho logs of the ad -

he sin PEB1 and the cy to let hal dis ten ding toxin (CDT) of

C. je ju ni, a 71-kb ge no mic is land (HHGI1) and se ver al

ge no mic is lands with a dif fe rent G+C con tent than the

ot her se quen ces of the ge no me. Inte res ting ly, HHGI1,

pos ses sing three ba sic ele ments of a type IV se cre ti on sys -

tem and ot her vi ru len ce pro tein ho mo logs, con sti tu tes a

pu ta ti ve PAI. Wit hin H. he pa ti cus, a lar ge di ver gen ce of

ge no me con tent, in clu ding the ge no mic is land HHGI1, is 

pre sent (Su er baum et al., 2003). A re cent stu dy using male

A/JCr mice de mon stra ted the role of this PAI in the de ve -

lop ment of he pa ti tis in the se ani mals (Bou tin et al.,

2005).

A de ca de ago, auto-im mu ni ty was de mon stra ted to

con tri bu te to he pa to cel lu lar da ma ge in H. he pa ti cus in -

fec ti on. H. he pa ti cus-in fec ted mice in deed may build up

IgG an ti bo dies against the heat shock pro tein 70 ex pres -

sed both by the bac te ri al agent and the in ju red li ver cells

(Ward et al., 1996; Wha ry et al., 1998).

Addi ti o nal ly, in H. he pa ti cus a toxin ac ti vi ty has been

iden ti fied that cau ses va cu o le for ma ti on in a mu ri ne li ver

cell line, re sul ting in a gra nu lar ap pe a ran ce of the af fec ted 

cells. The toxin was cal led gra nu la ting cy to toxin (GCT),

re fer ring to the in du ced morp ho lo gi cal cell chang es

(Tay lor et al., 1995). Des pi te the in no va ti ve and in te res -

ting cha rac ter of this fin ding, no fur ther re search in vol -

ving this toxin was per for med for al most a de ca de. Only

re cent ly, Young et al. (2004) al le ged that the cy to pa thic

ef fect in du ced by GCT could be (CDT)-me di a ted. In -

deed, the same re search group pre vi ous ly iden ti fied three 

ge nes en co ding CDT and CDT ac ti vi ty in H. he pa ti cus

(Young et al., 2000). This toxic fac tor has the uni que abi -

li ty to stop the pro li fe ra ti on of va ri ous cells that are thus

bloc ked be fo re en te ring into mi to sis. CDT-tre a ted cells

are en lar ged and the nu clei are dis ten ded pro por ti o nal ly.

Gi ant cells and mul ti nu cle a ted cells also can be ob ser ved

(Cee len et al., 2006).

Only a few stu dies on the role of CDT in the pa tho ge -

ne sis of EHS in fec ti ons have been re por ted thus far. Ge et

al. (2005) il lu stra ted that H. he pa ti cus CDT is cru ci al in

the per sis tent co lo ni za ti on of this bac te ri al agent in the

gut of out bred Swiss Web ster Mice, es pe ci al ly in ma les.

Young et al. (2004) con struc ted a CDT-ne ga ti ve H. he pa -

ti cus mu tant and chal leng ed C57/BL6-Il10tm mice with

this mu tant strain. They no ti ced that, alt hough the is oge -

nic H. he pa ti cus CDT mu tant main tai ned the ca pa ci ty to

co lo ni ze C57/BL6-Il10tm mice, ani mals in ocu la ted with

the mu tant de ve lo ped mar ked ly less se ve re dis e a se than

mice in ocu la ted with a wild-type H. he pa ti cus strain

(Young et al., 2004). Fur ther mo re, the re sults from a re -

cent stu dy of  Pratt et al. (2006) sug gest that CDT has an

im por tant im mu no mo du la to ry func ti on al lo wing the

per sis ten ce of H. he pa ti cus in IL-10-/- mice. In ad di ti on,

CDT may al ter the host im mu ne res pon se, re sul ting in the 

de ve lop ment of co li tis (Pratt et al., 2006).

Fi nal ly, H. he pa ti cus ex pres ses high le vels of ure a se

ac ti vi ty com pa ra ble to half the ac ti vi ty of H. py lo ri

(Sachs et al., 2003). It is not clear why the se le vels of ure -

a se ac ti vi ty would be es sen ti al in the lo wer bo wel and li -

ver, both non-aci dic en vi ron ments. Pos si ble ro les for this

en zy me in H. he pa ti cus in clu de the pro mo ting of bet ter

en du ran ce du ring pas sa ge through the sto mach and the

pro duc ti on of am mo nia as a sour ce of ni tro gen for pro tein 

bi o syn the sis. Ure a se ac ti vi ty may also be an im por tant

fac tor in the pa tho lo gy, gi ven that am mo nia harms host

cells and ure a se it self pro vo kes pha go cy te che mo taxis,

sti mu la tes im mu ne cells and in du ces cy to ki ne pro duc ti -

on (Beck with et al., 2001). 

H. bi lis

This fu si form bac te ri al spe cies was first iden ti fied in

aged in bred mice with chro nic he pa ti tis by Fox et al.

(1995), who re co ve red the spe cies from li ver, bile and in -

tes ti nes of C57BL/6, CBA/CA, BALB/c and DBA/2

mice strains. H. bi lis in fec ti on seems to be wi des pre ad in

la bo ra to ry ro dent co lo nies: 13%-17.1% in mice and

9.7% in rats (Ri ley et al., 1996; Wha ry et al., 2000). Goto

et al. (2000), ho we ver, found a pre va len ce of only 2.1%

in la bo ra to ry mice in Ja pan, and did not de tect it at all in
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rats. Although H. bi lis in fec ti ons pri ma ri ly oc cur in mice

and rats (Fox et al., 1995), this or ga nism has also been de -

mon stra ted in ger bils, ham sters, dogs, cats and pigs (Ea -

ton et al., 1996; De Groote et al., 2000; Roos en daal et al.,

2000; Sol nick and Schau er, 2001; Euzéby, 2002).

Like ot her He li co bac ter spe cies, this mi cro-or ga nism

co lo ni zes the lo wer part of the in tes ti nal tract in its hosts,

ge ne ral ly wit hout in flam ma ti on (Fox et al., 1995). H. bi -

lis in fec ti on, ho we ver, has also been as so ci a ted with IBD, 

ul ce ra ti ve typhli tis, typhlo co li tis, proc ti tis, di arrhea and

he pa ti tis in im mu no de fi cient mice and rats (Sho mer et

al., 1997; Frank lin et al., 1998; Sho mer et al., 1998; Fox

et al., 2004). Se ver al stu dies (Ea ton et al., 1996; Sho mer

et al., 1997; Bu rich et al., 2001; Mag gio-Pri ce et al.,

2002) il lu stra te that mice and rats may ser ve as an ani mal

mo del for IBD and ad di ti o nal ly sug gest that He li co bac ter

spp. may act as a va lu a ble tool for stu dy ing mi cro bi al ly

ge ne ra ted IBD.

Fur ther mo re, Mau rer et al. de mon stra ted that H. bi lis

can par ti ci pa te in the de ve lop ment of cho les te rol gallsto -

nes in mice when the ani mals are fed a li tho ge nic diet

(Mau rer et al., 2005). It should be no ted that, des pi te the

oc cur ren ce of he pa toen te ric le si ons in H. bi lis-in fec ted

ro dents, it is still un pro ven that this bac te ri um ac tu al ly is

the pri ma ry cau se of the dis e a se.

The pa tho ge ne sis of H. bi lis in fec ti on has not yet been

to tal ly cla ri fied. Ge et al. (2001) re cog ni zed ou ter mem -

bra ne pre pa ra ti on (OMP) pro teins in four H. bi lis strains

de ri ved from dif fe rent host spe cies. The se four strains

were si mi lar to each ot her but re ve a led a dif fe rent pro tein

pro fi le than H. py lo ri OMP pro teins, thus sug ge sting that

H. bi lis has a con ser ved, uni que OMP pro fi le. The di ver -

gen ce in the OMP struc tu re of the se two he li co bac ters

was also il lu stra ted by the ab sen ce of cross-an ti ge ni ci ty

be tween the H. bi lis OMP and a num ber of H. py lo ri

OMP pro teins, ex cept for their fla gel lins. Anot her fin -

ding in this stu dy was the pre sen ce of five heat-mo di fi a -

ble pro teins (HMP) in the H. bi lis OMP. Whe ther the se

pro teins act as por ins in vivo still needs to be elu ci da ted

(Ge et al., 2001). Addi ti o nal ly, H. bi lis pos ses ses CDT

ac ti vi ty, but to a les ser ex tent than H. he pa ti cus (Chien et

al., 2000). The or ga nism also pro du ces strong ure a se ac -

ti vi ty, like most ot her mu ri ne he li co bac ters. The func ti on

of this en zy me in H. bi lis may be si mi lar to that in H. he -

pa ti cus. 

H. mu ri da rum

H. mu ri da rum has a uni que cel lu lar ul trast ruc tu re

among the EHS: it has nine to 11 pe riplas mic fi bers

which emer ge as con cen tric he li cal ed ges on the sur fa ce

of the bac te ri um (Erland sen and Cha se, 1972; Lee et al.,

1992; Zen ner, 1999). H. mu ri da rum co lo ni zes the in tes ti -

nal mu cus in mice and rats. Phil lips and Lee (1983)

dis co ve red that the spe cies is pre sent in hig her num bers

in the ileum than in the lar ge in tes ti ne of con ven ti o nal ro -

dents. Ho we ver, fol lo wing ex pe ri men tal in ocu la ti on of

gno to bi o tic ani mals, the co lon and main ly the cae cum

were co lo ni zed with H. mu ri da rum, sug ge sting that in

the ab sen ce of com pe ting bac te ri al mi cro bi o ta, the se in -

tes ti nal parts are pre dis po sed to H. mu ri da rum co lo ni za -

ti on. The se ani mals in fec ted with H. mu ri da rum in the

ileum, cae cum and co lon did not de ve lop le si ons in a stu -

dy of Qu ei roz et al. (1992). The re sults of anot her ex pe ri -

ment, ho we ver, sho wed that SCID mice ex pe ri men tal ly

in fec ted with H. mu ri da rum did de ve lop IBD at a hig her

rate than con ven ti o nal ly re a red mice (Ji ang et al., 2002).

This bac te ri um ap pa rent ly is ca pa ble of in va ding epi the -

li al cells and cau sing de ge ne ra ti on (Qu ei roz et al., 1992;

Sol nick and Schau er, 2001). In aging mice, the spe cies is

able to re ach the sto mach, pro ba bly due to the lo we red

pa rie tal cell mass, and con se quent ly play a part in the eti -

o lo gy of chro nic gas tri tis (Fox, 1997; Euzéby, 2002).

When mice are en zoot ical ly in fec ted with H. mu ri da rum

in the lo wer parts of the in tes ti ne and are sub se quent ly in -

ocu la ted with gas tric he li co bac ters, H. mu ri da rum is able 

to co lo ni ze the sto mach af ter dis pla cing the se gas tric He -

li co bac ter spe cies. This EHS may hen ce take ad van ta ge

of the less aci dic en vi ron ment (Lee et al., 1993). Addi ti o -

nal ly, Bury-Mone et al. (2003) found H. mu ri da rum to be 

the only EHS har bo ring the amiE and amiF ge nes. The se

ge nes en co de an ami da se and a for ma mi da se, res pec ti ve -

ly, and are only pre sent in he li co bac ters ca pa ble of sur vi -

ving in the sto mach. Their ac qui si ti on might be link ed to

se lec ti ve pres su re in the acid gas tric en vi ron ment.

H. ro den ti um 

H. ro den ti um is spi ral-sha ped and pos ses ses in si de cir -

cu lar and in tra plas ma tic struc tu res con tai ning po lyp hos -

pha te gra nu les (Shen et al., 1997). H. ro den ti um is pre -

sent in 5% to 17% of se ver al mou se strains, in clu ding

C57BL/6, BALB/cA and C3H/HeJ (Sher et al., 2000).

Goto et al. (2000) de tec ted H. ro den ti um in 38.3% and

30% of mice and rats, res pec ti ve ly. In se ver al co lo nies,

mice were in fec ted with both H. he pa ti cus and H. ro den -

ti um. H. ro den ti um seems to be a nor mal in ha bi tant of the

in tes ti nal tract of mice and rats. Like H. he pa ti cus and H.

bi lis, this EHS may be trans mit ted by dir ty bed ding

(Wha ry et al., 2000). Its pos si ble pa tho ge ni ci ty is hard ly

do cu men ted. SCID mice co-in fec ted with H. ro den ti um

and H. bi lis suf fe red from se ve re di arrhea in one stu dy

(Shen et al., 1997; Sho mer et al., 1998), whi le the aut hors 

of anot her stu dy sug gest that this bac te ri al agent is not the

Vlaams Dier ge nees kun dig Tijd schrift, 2007, 76 107



cau se of he pa ti tis or en te ri tis (My les et al., 2004). The

exact role of H. ro den ti um in the de ve lop ment of di arrhea

and ot her dis e a ses in mice and rats re qui res fur ther in ves -

ti ga ti on (Shen et al., 1997; Sol nick and Schau er, 2001).

H. tro gon tum

Men des et al. (1996) iso la ted this rod with poin ted

ends from the co lo nic mu co sa of Wis tar and Holtzman

rats. H. tro gon tum is ge ne ti cal ly most clo se ly re la ted

(97%) to H. he pa ti cus, but has the abi li ty to grow at 42°C, 

in con trast to H. he pa ti cus (Men des et al., 1996). The pri -

me co lo ni za ti on site in rats pro ba bly is the co lon. It also

has been cul tu red from the cae cum, co lon and sto mach in

ex pe ri men tal ly H. tro gon tum-in ocu la ted axe nic out bred

mice. An or ga nism ul trast ruc tu ral ly in dis ting uis ha ble

from H. tro gon tum was no ti ced in bile ducts in rats ex pe -

ri men tal ly in fec ted with the li ver flu ke. Ho we ver, this

bac te ri um was not cul tu red and thus not con clu si ve ly

cha rac te ri zed as H. tro gon tum (Men des et al., 1996; Sol -

nick and Schau er, 2001). Whe ther H. tro gon tum in du ces

gas troin tes ti nal le si ons in rats has not been stu died (Mou -

ra et al., 1999). In mice, H. tro gon tum may be as so ci a ted

with gas troin tes ti nal and per haps he pa tic le si ons (Mou ra

et al., 1999). Be cau se of the pre sen ce of ure a se ac ti vi ty in

this EHS, we can in fer that H. tro gon tum has the ca pa ci ty

to co lo ni ze the sto mach as well, si mi lar to ot her ure a -

se-po si ti ve in tes ti nal mi cro bes such as H. mu ri da rum in

mice (Qu ei roz et al., 1992; Men des et al., 1996). 

H. gan ma ni

H. gan ma ni has been de tec ted in the cae cum and li ver

of both spe ci fic pa tho gen free and con ven ti o nal mice in

Aus tra lia (Ro bert son et al., 2001). A pre va len ce of 33%

and 90% in C3H/HeJ mice and C57BL/6 mice, res pec ti -

ve ly, has been do cu men ted (Nils son et al., 2004). Re mar -

ka bly, H. gan ma ni grows anae ro bi cal ly at 37°C, but not

mi cro ae ro bi cal ly. No clear pa tho ge nic sig ni fi can ce has

yet been at tri bu ted to H. gan ma ni (Euzéby, 2002). Ho w -

e ver, Zhang et al. (2005) sug ge sted an as so ci a ti on be -

tween na tu ral H. gan ma ni in fec ti on in Il10 knock-out

mice and the de ve lop ment of IBD.

H. typhlo ni us

H. typhlo ni us is a spi ral or ga nism that has been iso la -

ted from Il10 knock-out mice suf fe ring from IBD re sul -

ting in di arrhea and rec tal pro lap se and from the in tes ti nal 

con tent of BALB/c mice with typhlo co li tis. It has also

been de tec ted in B6sJl, SCID, BALB/cA, C57BL/6 and

C3H/HeJ mou se strains (Fox et al., 1999; Frank lin et al.,

2001). No con clu si ve proof of li ver co lo ni za ti on by this

mi cro-or ga nism has yet been es ta blis hed. Infec ted im mu -

no de fi cient mice only re ve a led mild por tal in flam ma ti on

(Frank lin et al., 1999). Re cent ly, the pre sen ce of H.

typhlo ni us in sex or gans has been re por ted in three dif fe -

rent mou se strains, but no ver ti cal trans mis si on was

found (Sca viz zi and Ras pa, 2006). 

Fox et al. (1999) de mon stra ted that H. typhlo ni us was

as pre va lent (4.88%) as H. bi lis (4.33%) in la bo ra to ry ro -

dents. In a more re cent stu dy, H. typhlo ni us was found in

not less than 94% of exa mi ned SPF-SCID mice by me ans 

of py ro se quen cing (Nils son et al., 2004).

EHS main ly as so ci a ted with ham sters

H. cho le cys tus 

H. cho le cys tus is the most im por tant EHS in Sy ri an

ham sters. H. cho le cys tus is si mi lar to H. bi lis, being fu si -

form in sha pe. It lacks ure a se ac ti vi ty (Frank lin et al.,

1996; Euzéby, 2000; Sol nick and Schau er, 2001). The in -

tes ti nal tract of Sy ri an ham sters is pos si bly the nor mal

ha bi tat of H. cho le cys tus and ani mals ol der than five

weeks seem to be more co lo ni zed with this agent than

young er ones (Frank lin et al., 1996). H. cho le cys tus also

may be pre sent in fer rets (Gar cia et al., 2002). 

In epi de mi o lo gi cal stu dies, iso la ti on of H. cho le cys tus

has been strong ly as so ci a ted with cho lang i o fi bro sis and

cen tri lo bu lar pan cre a ti tis in Sy ri an ham sters. In fact, this

mi cro-or ga nism was first iso la ted from the gall blad ders

of ham sters suf fe ring from the se dis e a ses (Frank lin et al.,

1989, 1996). Li ver le si ons con sist of por tal neu trop hi lic

and lymp hoplas ma tic in fil tra ti on with hy per pla sia of the

bile ducts. For ma ti on of lymp hoid fol li cles may also be

pre sent. More se ve re le si ons are cha rac te ri zed by mas si ve

bile duct hy per pla sia and fi bro sis with lymp hoplas ma cy -

tic in fil tra ti on. Pan cre a tic le si ons range from mild pe ri -

duc tu lar neu trop hi lic and lymp hoplas ma tic in fil tra ti on to 

se ve re in flam ma ti on re sul ting in in ter sti ti al pan cre a ti tis

(Brun nert and Altman, 1991; Frank lin et al., 1996).

Affec ted ham sters suf fe ring from cho lang i o fi bro sis or

cen tri lo bu lar pan cre a ti tis do not al ways show overt cli ni -

cal signs (Frank lin et al., 1996). Ham sters have a com mon

duct joi ning the bile and pan cre a tic ducts be fo re en te ring

the in tes ti ne. Con se quent ly, one may as su me that le si ons

in li ver, gall blad der or pan cre as may ari se from an as cen -

ding in fec ti on in the com mon duct (Chen et al., 2003). It

is ho we ver also pos si ble that H. cho le cys tus is not the pri -

ma ry cau se of the se le si ons, but that al re a dy da ma ged li -

ver, gall blad der or pan cre a tic tis sue sim ply re pre sents a

fa vo ra ble en vi ron ment for growth of this mi cro-or ga -

nism (Phil lips and Lee, 1983; Frank lin et al., 1996). 
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H. ci nae di

The morp ho lo gy of H. ci nae di re sem bles that of H. he -

pa ti cus. The agent was first de tec ted in ho mo sexu al men,

both asymp to ma tic in di vi du als and men suf fe ring from

proc ti tis, proc to co li tis or en te ri tis. The name ‘cinaedi’ me ans

ho mo sexu al in La tin (Fen nel et al., 1984). Sin ce then,

many re ports re gar ding in di vi du als in fec ted with H. ci -

nae di have been do cu men ted (Ci mo lai et al., 1987; Ng et

al., 1987; Sacks et al., 1991; Orli cek et al., 1993; Bur man

et al., 1995; Mam men et al., 1995; Van der Ven et al.

1996; Sul li van et al., 1997; Peòa et al., 2002; Si mons et

al., 2004; Uckay et al., 2006).

 This mi cro-or ga nism seems to be a nor mal in ha bi tant

of the in tes ti nal tract of Sy ri an ham sters, and it cau ses

neit her his to lo gi cal le si ons nor cli ni cal signs in the se ani -

mals. Sin ce 75% of the ham sters har bor this bac te ri um,

the se ani mals may, ho we ver, ser ve as a re ser voir of H. ci -

nae di in fec ti ons for hu mans (Fen nel et al., 1984; Kiehl -

bauch et al., 1995; Euzéby, 2001; Fox, 2002). Other ani -

mals whe re the spe cies has been found are cats, dogs,

foxes, rats, pig tai led ma ca ques and rhe sus ma ca ques, in

some ca ses dis play ing cli ni cal symp toms (Kiehlbauch et

al., 1995; Flo res et al., 1990; Van dam me et al., 2000;

Fern an dez et al., 2002). 

H. au ra ti

H. au ra ti is a fu si form He li co bac ter spe cies that was

first iso la ted from in fla med sto machs and cae ca of Sy ri an 

ham sters (Pat ter son et al., 2000a). The pre sen ce of ure a se 

in H. au ra ti dis ting uis hes it from the ot her three he li co -

bac ters found in the se ani mals. The pre fe ren ti al co lo ni -

za ti on site of H. au ra ti in ham sters is the in tes ti nal tract,

par ti cu lar ly the cae cum. Ho we ver, sub se quent spre a ding 

of this bac te ri al agent to the sto mach may oc cur as well.

The mi cro-or ga nism co lo ni zes the sto mach fol lo wing

coprop ha gia or by re tro gra de as cen ding from the in tes ti ne

in a si mi lar way to H. mu ri da rum (Qu ei roz et al., 1992;

Patt ser son et al., 2000a). Ure a se ac ti vi ty al lows the bac -

te ria to sur vi ve in the acid gas tric en vi ron ment.

The role of H. au ra ti in gas tric dis e a se of ham sters is

still unk nown. No net he less, H. au ra ti has been iden ti fied 

in ham sters suf fe ring from gas tri tis, ac com pa nied by le -

si ons si mi lar to tho se in H. mu ri da rum-in fec ted mice.

Ham sters na tu ral ly in fec ted with he li co bac ters suf fe ring

from gas tri tis pro vi de a mo del for the stu dy of the de ve -

lop ment of gas tric dis e a ses in hu mans (Pat ter son et al.,

2000a,b; Nam bi ar et al., 2005, 2006).  

H. me so cri ce to rum

H. me so cri ce to rum is a ure a se-ne ga ti ve, spi ral ly cur -

ved He li co bac ter spe cies. It was ori gi nal ly re co ve red

from fe cal pel lets ob tai ned from cli ni cal ly he al thy ham -

sters wit hout en te ric or he pa tic le si ons (Sim mons et al.,

2000). It is phy lo ge ne ti cal ly most clo se ly re la ted to H.

ro den ti um. The ha bi tat and pa tho ge nic po ten ti al of H.

me so cri ce to rum are not clear. Up to now, the spe cies has

not been as so ci a ted with any le si ons or cli ni cal signs in

ham sters. H. me so cri ce to rum should pos si bly be con si -

de red a com men sal or ga nism of the in tes ti nal tract of

ham sters (Sim mons et al., 2000; Sol nick and Schau er,

2001). 

ZOONOTIC POTENTIAL OF EHS ASSOCIATED
WITH LABORATORY RODENTS

Du ring the last two de ca des, He li co bac ter co lo ni za ti on

of the gas troin tes ti nal tract of hu mans has been the

subject of in ten si ve re search (Sol nick and Schau er, 2001; 

Fox, 2002; Ljungh and Wad strom, 2002). The re co ve ry

of dif fe rent he li co bac ters from both im mu no com pro mi -

sed and im mu no com pe tent hu man pa tients suf fe ring

from en te ric and he pa to bi li a ry dis e a se has rai sed the

ques ti on about the ori gin and im pact of the se in fec ti ons.

Up to the cur rent time, the cau sal role of EHS in hu -

man he pa toen te ric dis e a se has been most ly pre sump ti ve

(Fox, 1997; Fox et al., 1998b; Nils son et al., 1999;

2000a,b; 2001; Sol nick and Schau er, 2001; Fox, 2002;

Rocha et al., 2005).

The ro dent EHS H. he pa ti cus, H. bi lis and H. ci nae di

are ge ne ral ly con si de red zoon otic. H. he pa ti cus may

play a role in li ver car cin oge ne sis, IBD, ir ri ta ble bo wel

syn dro me (IBS) and chro nic pan cre a ti tis in hu mans

(Nils son et al., 2000b; Apos tol ov et al., 2005; Nils son et

al., 2006; Zhang et al., 2006). H. bi lis is the only mu ri ne

EHS that has ac tu al ly been iso la ted from hu man gall -

blad der (Ander sen, 2001) and its DNA has been de mon -

stra ted in pa tients suf fe ring from chro nic cho le cys ti tis

(Vo rob jo va et al., 2006), cho le cys to li thi a sis (Mat su ku ra

et al., 2002), cho le docho cys to li thi a sis (Mu ra ta et al.,

2004, Ko bay as hi et al., 2005), bi li a ry tract and gall blad -

der can cer (Mat su ku ra et al., 2002; Mu ra ta et al., 2004;

Apos tol ov et al., 2005; Ko bay as hi et al., 2005).

H. ci nae di was first iso la ted from ho mo sexu al men,

both asymp to ma tic in di vi du als and men suf fe ring from

proc ti tis, proc to co li tis and en te ri tis. Next, many re ports

re gar ding in di vi du als in fec ted with H. ci nae di have been

do cu men ted. The agent is main ly found in im mu no com -

pro mi sed per sons, whe re it of ten cau ses a non-le thal dis -

e a se with a lar ge pos si bi li ty for re cur ren ce (Uckay et al.,
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2006). H. ci nae di in fec ti on has been as so ci a ted with sep -

ti ce mia and me ning itis in a ne o na te (Orli cek et al., 1993),

bac te re mia in an afe bri le pa tient with X-link ed agam -

mag lo bu li ne mia (Si mons et al., 2004), acu te di arrhea

(Tee et al., 1987), bac te re mia in im mu no sup pres sed per -

sons due to AIDS or can cer (Ci mo lai et al., 1987; Ng et

al., 1987; Sacks et al., 1991; Mam men et al., 1995; Sul li -

van et al., 1997; Uckay et al., 2006) and mul ti fo cal cel lu -

li tis and mo no ar ti cu lar arthri tis  (Bur man et al., 1995;

Sul li van et al., 1997). Van der Ven et al. (1996) re por ted a

case of an HIV-se ro po si ti ve man who was suf fe ring from

a H. ci nae di bac te re mia with in vol ve ment of the soft tis -

sue in the right lo wer leg cau sing a lo ca li zed pain in this

area. It was il lu stra ted that en do vas cu lar in fec ti on was

pre sent and could thus be a fe a tu re of H. ci nae di bac te re -

mia. Des pi te the as so ci a ti on of this spe cies with extra gas -

tric in fec ti ons, Peòa et al. (2002) de tec ted H. ci nae di

DNA in an tral gas tric bi op sies ob tai ned from pa tients.

One pa tient was di ag no sed with ero si ve gas tri tis. Anot -

her pa tient had a his to ry of co li tis. Very re cent ly, H. ci -

nae di DNA was de tec ted in pa tients with pan cre a tic exo -

cri ne can cer (Nils son et al., 2006).  

At le ast one ot her EHS pre sent in ro dents that may be

trans mit ted to hu man beings is H. gan ma ni. This bac te ri al

spe cies has been re por ted in pe di at ric pa tients with li ver dis -

or ders (To lia et al., 2004).

An as so ci a ti on has been seen be tween He li co bac ter

spe cies DNA in the li ver and he pa ti tis C cirrho sis, with or

wit hout he pa to cel lu lar car ci no ma (HCC) (Rocha et al.,

2005). He li co bac ter spe cies DNA has also been de tec ted

in li vers from pa tients with cho lang io- (71%) and he pa to -

cel lu lar (75%) car ci no ma, but not in pa tients with he pa tic 

me ta sta ses from co lo rec tal car ci no ma (Nils son et al.,

2001). Mo re o ver, neit her H. he pa ti cus nor H. bi lis DNA

could be de mon stra ted in li ver sam ples from hu man pa -

tients with pri ma ry scle ro sing cho lang itis (PSC) or pri -

ma ry bi li a ry cirrho sis (PBC) (Nils son et al., 2000a), or in

pa tients with gallsto ne for ma ti on (Mau rer et al., 2005). 

Re sults from a stu dy of Nils son et al. (2001) de mon -

stra ted that 39% of pa tients with chro nic li ver dis e a se and 

20% of pa tients with PSC sho wed aug men ted an ti bo dy

le vels in an H. he pa ti cus en zy me im mu no-as say (EIA).

Pa tient se rum sam ples re te sted by the H. he pa ti cus EIA

af ter ab sorp ti on with so ni ca ted H. py lo ri cells re mai ned

po si ti ve in 12 of 37 se rum sam ples. Dis tinc ti ve an ti bo dy

re ac ti vi ty to 55-65 kDa pro teins was no ti ced in H. he pa ti -

cus im mu no blot (IB), af ter the ab sorp ti on step, and was

sup po sed to be uni que for H. he pa ti cus. The se aut hors

sug gest that an ti bo dies to H. he pa ti cus, fre quent ly cross

re ac ting with H. py lo ri, oc cur re gu lar ly in per sons with

chro nic li ver dis e a ses (Nils son et al., 2000b; Vo rob jo va

et al., 2006). The re may, ho we ver, be con tra dic ti ons be -

tween re sults ob tai ned with mo le cu lar tech ni ques, on the

one hand, and se ro lo gy, on the ot her hand. Whi le Apos -

tol ov et al. (2005) did not de tect H. bi lis DNA in gallblad -

der and li ver bi op sy spe ci mens, 9% of the exa mi ned pa -

tients did re ve al IgG an ti bo dies to H. bi lis using IB. The

same re search group also de tec ted anti-H. he pa ti cus an ti -

bo dies in the sera of pa tients with chro nic cho le cys ti tis

using IB. Using the po ly me ra se chain re ac ti on (PCR)- de -

na tu ra ting den si ty gra dient gel elec trop ho re sis (DDGE)

and DNA se quen cing as mo le cu lar me thods or IHC, no

po si ti ve re sults were ob tai ned. The po si ti ve se ro lo gic re ac -

tions might be due to cross-re ac ti vi ty to an ti gens of ot her

(not yet iden ti fied) he li co bac ters or an ti ge ni cal ly re la ted

bac te ria. Alter na ti ve ly, they may also re sult from an ex tra-

 he pa tic or ex tra-bi li a ry in fec ti on (Apos tol ov et al., 2005).

Alto ge ther, the data from stu dies on bi li a ry and he pa -

tic dis e a ses, as well as on pan cre a tic dis or ders, sug gest

that bile-to le rant He li co bac ter spe cies may in du ce a chro nic

in fec ti on with pos si ble ma lig nant trans for ma ti on.

Whe ther they tru ly par ti ci pa te in the ge ne sis of bi li a ry

dis e a se, ho we ver, re qui res ad di ti o nal in ves ti ga ti on. At

le ast the re is evi den ce that both gas tric and in tes ti nal he li -

co bac ters can cir cu la te in hu man bile (Qu ei roz et al.,

2003; Ko bay as hi et al., 2005).

SCREENING OF LABORATORY RODENTS FOR
THE PRENSENCE OF EHS 

Sin ce EHS have been as so ci a ted with gas troin tes ti nal

dis e a se in la bo ra to ry ro dents, it is im por tant to screen ac -

cu ra te ly for EHS in la bo ra to ry fa ci li ties. The se in fec ti ons 

also may in ter fe re with in vivo ex pe ri ments and thus may

lead to  faul ty in ter pre ta ti on of the data (Ro ger and Fox,

2004; Ja cobs en et al., 2005). Ro dent EHS can be de mon -

stra ted in fe cal sam ples or in tes ti nal, gallblad der and li ver 

tis sue by cul tu re, mo le cu lar me thods, and his to lo gic exa -

mi na ti on. Alter na ti ve ly, sera can be exa mi ned for the pre -

sen ce of an ti bo dies to the se mi cro-or ga nisms by ELISA

(Fox et al., 1994; Sha mes et al., 1995; Fox et al., 1996a,b; 

Ri ley et al., 1996; Li vings ton et al., 1997).

Co lum bia, Tryp ti ca se Soy and Bru cel la agar sup ple -

men ted with 5% sheep or hor se blood and oc ca si o nal ly

with TVP (tri met hoprim, van co my cin, po ly myxin) are

main ly used as cul ti va ti on me dia. EHS as so ci a ted with

la bo ra to ry ro dents grow best in a mi cro ae ro bic en vi ron -

ment at 37°C, but not at 25°C. Se ver al spe cies may also

grow at 42°C. H. gan ma ni is unu su al in that this spe cies

grows anae ro bi cal ly at 37°C, but can not be cul ti va ted un -

der mi cro ae ro bic con di ti ons. Iso la ti on can take pla ce

using ny lon ace ta te fil ters with a pore size of 0.45 µm or
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0.65 µm, which may re du ce con ta mi na ti on by ot her bac -

te ria. Agar-grown EHS may pre sent as swar ming or sing -

le poin ted co lo nies. Bru cel la broth sup ple men ted with

5% fe tal calf se rum can also be adop ted (Fox et al., 1994;

Fox et al., 1995; Fox et al., 1996a,b; Frank lin et al., 1996;

Men des et al., 1996; Li vings ton et al., 1997; Foltz et al.,

1998; Wha ry et al., 1998; Chien et al., 2000; Euzéby,

2000; Frank lin et al., 2001; Ro bert son et al., 2001;

Euzéby, 2002; Gar cia et al., 2002). Sa tis fac to ry cul tu re

of EHS may be ham pe red by the fas ti di ous growth re qui -

re ments of EHS. Addi ti o nal ly, the phe no ty pic si mi la ri ty

be tween mem ber spe cies of the ge ne ra He li co bac ter and

Cam py lo bac ter may re sult in mi si den ti fi ca ti on (On et al., 

1996). Mo re o ver, cul tu re may re qui re pro long ed pe ri ods

of time (one to three weeks) (Sha mes et al., 1995). Be cau se

of the se short co mings, dif fe rent al ter na ti ve de tec ti on me -

thods are ap pre ci a ted (On et al., 2002).

A fre quent ly ap plied me thod is PCR. PCR now ma kes

it pos si ble to de tect and iden ti fy dif fe rent and no vel spe -

cies of the He li co bac ter group. PCR also al lows ra pid

and sen si ti ve de tec ti on of the pa tho gen com pa red with

bac te ri al cul tu re, elec tron mi cros co py, his to lo gy and se -

ro lo gy (Sha mes et al., 1995; Li vings ton et al., 1997). For

each EHS in la bo ra to ry ro dents, spe ci fic sim plex, ne sted

or re ver se trans crip ta se (RT)-ne sted PCR me thods have

been des cri bed (Fox et al., 1994; Batt les et al., 1995;

Foltz et al., 1995; Li vings ton et al., 1997; Fox et al.,

1999; Mou ra et al., 1999; Goto et al., 2000; Frank lin et

al., 2001; Nils son et al., 2004; Ja cobs en et al., 2005). How -

ever, a PCR as say with fe cal sam ples is of ten ham pe red

by in hi bi to ry agents. The re fo re, Sha mes et al. (1995) de -

ve lo ped a PCR me thod using po ly vi nyl py ro py rol li do ne

and Che lex 100 for de mon stra ting H. he pa ti cus. A Tth

po ly me ra se sup ple men ted with an en han cer was ap plied

for the DNA am pli fi ca ti on. This PCR as say can be em -

ploy ed as a spe ci fic, non-in va si ve way of ra pid ly scree -

ning mice for H. he pa ti cus. 

For de mon stra ti on of an ti bo dies to H. he pa ti cus, H.

bi lis and H. ro den ti um, a spe cies-spe ci fic ELISA tech ni -

que can be used (Li vings ton et al., 1997; Wha ry et al.,

2000; Euzéby, 2002). Ho we ver, cross-re ac ti on with some

uni den ti fi a ble He li co bac ter spp. may be no ti ced. Fal se

po si ti ve re sults can thus oc cur and con fir ma ti on by me -

ans of PCR is the re fo re re qui red (Li vings ton et al., 1997).

EHS can be vi su a li zed in tis sue sec ti ons using the rou -

ti ne ly adop ted he ma toxy lin and eo sin (H&E) stain. A

Stei ner mo di fi ca ti on of the War thin-Star ry stain, a Sil ver

stain, may be more ade qua te and spe ci fic (Ward et al.,

1994a; Zen ner, 1999; Ro gers et al., 2004). 

ELIMINATION OF EHS FROM LABORATORY
RODENT COLONIES

Up to the pre sent, only li mi ted in for ma ti on about the

ef fec ti ve tre at ment of EHS in fec ti ons in la bo ra to ry ani -

mals has been avai la ble. Stu dies about this sub ject have

main ly been per for med in H. he pa ti cus- and H. bi lis-in fec -

ted la bo ra to ry ro dents. Sin ce EHS in fec ti ons may cau se not

only gas troin tes ti nal dis e a se in the se ani mals, but may

also in ter fe re with in vivo ex pe ri ments, thus le a ding to the 

mis un der stan ding of data, it is of cour se im por tant to eli -

mi na te EHS from la bo ra to ry ro dent co lo nies (Ro gers and 

Fox, 2004; Ja cobs en et al., 2005).

The best op ti on for ob tai ning He li co bac ter-free ro -

dent co lo nies is pro ba bly re de ri va ti on by me ans of em -

bryo trans fer. Embryo trans fer to re de ri ve in fec ted mou -

se strains from H. he pa ti cus (and ot hers) has been well

es ta blis hed (Van Keu ren en Saun ders, 2004; Wat son et

al., 2005). Anot her pos si bi li ty for get ting rid of H. he pa -

ti cus in fec ti on may be caes are an sec ti on (Ber gin et al.,

2005). Sin ce ver ti cal trans mis si on of this bac te ri um has

been im plied (Li et al., 1998), caes are an sec ti on may not

be ap propri a te. On the con tra ry, the pre sen ce of H.

typhlo ni us in sex or gans of mice wit hout ver ti cal trans -

mis si on to their offspring was do cu men ted very re cent ly

(Sca viz zi and Ras pa, 2006).

Anti bi o tic tre at ment of EHS-in fec ted mice and rats

might be an al ter na ti ve (Ber gin et al., 2005; Jury et al.,

2005). Rus sell et al. (1995) clai med that amoxi cil lin ad -

mi nis te red oral ly for two weeks eli mi na tes or pre vents H. 

he pa ti cus in fec ti on in we an lings, but not in ol der mice

with es ta blis hed en te ric co lo ni za ti on. A tri ple the ra py of

amoxi cil lin, me tro ni da zo le and bis muth ad mi nis te red

oral ly ap pe ars to be ef fec ti ve for the era di ca ti on of H. he -

pa ti cus, but not for H. bi lis or H. ro den ti um in fec ti ons

(Foltz et al., 1995; 1996; Sho mer et al., 1998). Re cent ly,

an amoxi cil lin-ba sed tri ple the ra py in com bi na ti on with

cross-fos te ring onto He li co bac ter-free fos ter mot hers

sho wed some pro mi se for the era di ca ti on of He li co bac -

ter in fec ti ons in se ver al mou se strains. Ho we ver, a cross-

 fos te ring con trol wit hout amoxi cil lin tri ple the ra py was

not car ried out, so no clear-cut con clu si ons can be drawn

about the an ti bi o tic tre at ment in this stu dy (Ker ton and

War den, 2006).

CONCLUSIONS

The num ber of ro dent he li co bac ters is ra pid ly gro -

wing and will pro ba bly con ti nue to in cre a se in the fu tu re.

Des pi te the high pre va len ce of EHS in la bo ra to ry ani -

mals, litt le is cur rent ly known about the pa tho ge ni ci ty of

the se bac te ria. Only H. he pa ti cus is firm ly re cog ni zed as
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a pa tho gen in mice, alt hough its pa tho ge ni ci ty is still not

to tal ly un der stood. The pa tho ge ni ci ty of ot her ro dent he -

li co bac ters has yet to be es ta blis hed. Some of the se may

con sti tu te harm less in ha bi tants of the in tes ti nal tract. In

ad di ti on, very litt le in for ma ti on re gar ding the epi de mi o -

lo gy of EHS in ro dents is avai la ble. The evi den ce for the

zoon otic po ten ti al of most EHS and their in ter fe ren ce

with ex pe ri men tal re search is still cir cum stan ti al and re -

qui res more cla ri fi ca ti on. This cert ain ly im plies the ne -

ces si ty of pros pec ti ve stu dies to bet ter un der stand the pa -

tho ge ni ci ty of the se bac te ri al or ga nisms.
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