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Oligogalacturonic acids (OGAs), obtained by hydrolysis of pecti
of pathogenic bacteria on intestinal cells and thus to prevent ir
effects of OGAs, an in-vitro model consisting of Caco-2 cells (h
C25 strain was established.The co-cultures were set up in a no
working with a 24-well plate. In each well oxygen and pH is mor
chemical-optical sensors to analyse the rates of cellular oxygerl
acidification.
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Fig.FEM simulation (COMSOL) of 3D pH distribution in a sin
after 10 min. of extracellular acidification in a buffered me
grown by cells, resulting in a slightly more alcaline pH of tl
sensors (red colours). The simulation is used for a theoreti
Fig.24-well plate with cover lid for microphysiomekinetéesl. monitoring with

chemical-optical sens¢notfoispblleaindn@ electrochemical impedance

sensors (not used in this study) on the bottom of Raé!eé(v§llof cellular oxygen consumption and
acidification within the microvolumes are

Instrument and SeNsok®e slopes, i. e. (" % O2/ "t) and (" pH/"t

The instrument comprises a pipettihgteowads, Withaue fdlew. Raw data evaluatio

and sensor systems. The robot sup@hi@i eeddng)aisdfattthes supported by proce

agents to the cells cultured in 24-wdthtdsitplglies¢Rrig(FEM-) numerical simu

The climate box provides constant dem¢prébangre,ohagwil@itydiffusion, buffer cap

and aseptic conditions during longlt@uid rloas.urements.

Chemical-optical sensors for dissolved oxygen and pH

(PreSens GmbH) are excited / read out with a combined

SDR SensorDish® Reader (PreSensNbedtponldsimhrefesC aco-2 / E.
plate for both parameters. The sensors ar tted onto
the glass substrate forming the botto(hfcﬁ ahrefﬁltl@.sThe
readout frequency of each sensor ifhaet Wotkimy .hyponlgetsie behind this work |
cover lid of the test plate, small vdd2mewslbfcappeoket2@tpble effects on Cacc
are adjusted in each well (chamberupeighdla@pirox.adds()mihat such effects c¢
in order to achieve fast declines obyxhkitiamdfpB GhenTo test this hypothe
the flow is stopped (approx. 10 minngrdnserae €dlbowihg fesw plate and culture
cycle, the medium inside the microobtameaiswépladiifdelygntiated layer of intest
exchanged by the robot to recover the platiec wasuims.erhed meto the system plea
intervals of 2 hours, the medium inmeks themealt soispH and oxygen was starte
exchanged completely. E.coli C25 cells were added to the storag
containing the medium, incubated for 1 hc
out again by the pipetting robot. Added b:
either pre-incubated with OGA (fraction V
washing out supernatant bacteria, ampicil
the medium to prevent uncontrolled growt
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adherent bacteria. Data acquisitiomupetredtaithbacseria after 4 hours, the ac
the 3 differently treated samples do not d

Caco-2 (control)
Caco-2 + E.coli + OGA
Caco-2 + E.coli

acidification [-pH / min * 10‘3]
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Fig.Selection of three wells, respresenting the acidification
unconfronted bacteria ("control"), (2) Caco-2 confronted wit
(3) Caco-2 confronted with E.coli C25 which were pre-incub
(each group: average of n=8 wells). The rates during washil
hours after start) are not evaluable. After washing out, acic
groups remain in the same range. The same medium was us
two-hourly intervals of complete medium regeneration. This
activities depending on the depletion of substrate and thus
the graphs; rates obtained for oxygen consumption (not sho
the same information.

The statistical evaluation including all w
each of the three groups with (1) Caco-2
Caco-2 + E.coli C25 and (3) Caco-2 + E.c
confirms the absence of detectable effect
Fig.Dxtail of pH graphs (upper diagram) and dissom/gdt%pyg(lehsgma’phvs\!I?I'o%vlgr mlght be _correlated Wil
diagram) during confrontation of Caco-2 cells wittA€.BASExBL+Bdh @aspor. @fiosocoli C25 on Caco
cycles). Bacterial growth causing a fast decrease \pg pHfpa ¢y diﬁsd@pdeq}xdgaeﬁtipé,n by Counting colony

readily detected. This growth causing a fast decrease of pH, and dissolved oxy [
readily detected. This growth is clearly inhibited ifrpamtegigagrreepng-iggultjﬁeaq/ﬁttha not ShOWI’]). Ob\

OGAs. In particular, the oxygen consumption is d rtah@dgla/nth@ meead hlacndsimitdoes not involve m
of bacteria which were not pre-incubated with OG %'SpOI’]SGS of the affected Caco-2 cells T

Fig. 3 shows the kinetics after swifPEHFFr8M GYEAL{Igation of growth-inhibi
medium for the cell cultivation to PUifterdH{efedjaOCfefractions on bacteria
culture medium for the Caco-2 cellg~(£0 L), eqj m with

E.coli and medium with E.coli with (@A@gqbldtsrge ohrue

washing out of supernatant bacteri@Géémphitaigesdafiprespectin, are discusse
of E.coli with and without OGAs indddatiee thodt tOeiAspatamtial to treat diarrh
beyond an anticipated effect on adhlEisSighscuseiearwgswhe realisation that O
inhibiting / cytotoxic effect on bacedfrLtiNaOUyMmoaenhiaf carrot juice, whick
stage of the assay, the same amouwh®m EheopieddagresteRtr.iMoro discovered t
both media, the samples containingh®Gapc8hiew! Infuampleasd to children sufferi
activity than the samples with just EN@oniechamipatrihyrnprd out to be an inhibi
pH kinetics, the samples with OGA® eAswobntilyeaasgihgrtpyn of pathogenic bact:
higher activity compared to the corftedb with@et®d teei@f OGAs belongs to trf
(indicated by the decreasing shifts"Bunm@iah foth'gegaining increasing inter
Recent results suggest that variouéntragtivynd hifs 36udy, initiated in cooperat
obtained by pectin hydrolysis markeReptsighes ihnshiduwt far Lebensmitteltechn
adhesion-inhibiting and growth-inhQUéikgnéfiecks Glermany, is a contribution
contrast to the working hypothesis Std@rtiéic evikdenea barn the existence (or n
that co-culturing of E.coli C25 on bgaefetsaihdchomandie expected from suct
cause obvious effects on Caco-2 meeaWAUNAS.Fig. 4 shows

the entire kinetics of the assay. After washing out the
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