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Test Purpose

Vibrio fischeri Screening test for bioactivity
(luminescent bacterium)

Bacillus subtilis Cytotoxicity test for antibiotic or cytostatic
(bacterium) substances

Rhodoturula rubra Cytotoxicity test for fungicides

(yeast)

Acetylcholinesterase Neurotoxicity test

(enzyme)

Reference: C. Weins (2006), Dissertation, University of Basel, Switzerland
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Luminescent bacteria Vibrio fischeri

« Marine bacterium

 Lives in symbiosis with marine life forms
« Continuous bioluminescence
 Bioluminescence is coupled to

energy metabolism

Zellwand
‘ Cytoplasmamembran
Lichy
Transport ) J
prozesss &bslrate / Ammosauren / Mineralien
NaI’COtIC Enzyme!Cc-enzyme
effects Nﬁ?p Energm “ra Luclferase//
. ; . . ; Broton
Suspension of Vibrio fischeri tremg;‘;,;,gm
in water . r
ate Isolation "ai’;;‘ér?;‘;%m

Inhibition of electron transport

Reference: Reinecke, N. (2003), Dissertation, Universitat Hamburg
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 Classic application: Cuvette test (DIN 11348)

= Detection of combination effects of toxic compounds
(synergistic effects)

(1) LUMIStox 300
(2) LUMIStherm
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Sclmiy Afsgasation Development Immersion
(extract) (TLC Sampler) P

Reference:

Weisemann, C., Kreiss, W., Rast, H-G., Eberz. G.;
“Analytical Method for Investigating Mixtures for Toxic
Components.” European Patent No: EP 0 588 139 B1.

Test Kit:
Bioluminex™, ChromaDex, CA
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CCD camera

Camag Bioluminizer
(typical detection
time 40 sec)

TLC plate
after immersion
into bacteria suspension
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volume [uL]
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Inhibition [%]
190,19 -0,81
190,73 -0,65
190,35 0,72
192,90 0,22 -
194,13 0,74 I

S
195:75 3:32 P — n
195,35 574 I 1 R

N

195,95 9,46
197,38 13,12 -
197,48 14,66 I
197,95 15,34
198,93 16,23
201,75 168,14 199,35 200,55 16,16

>

| = Inhibition
233 159,35 153,31 154,55 156,95 2,32 i = Light intensity
234 153,15 144,92 146,45 149,80 3,26
235 144,05 137,28 139,55 141,80 3,19 S = Sample
236 137,75 132,97 134,9 136,33 2,46 B
237 136,45 133,89 133,35 134,90 0,75 R = Reference
238 139,35 137,83 136,95 138,15 0,23 _ .
239 146,4 146,19 146,1 146,25 0,04 n = Number of plXEl
240 154,75 154,36 155,8 155,28 0,59
241 162,5 162,92 163,8 163,15 0,14

242 169,95 170,97 171,55 170,75 -0,13



Inhibition chromatogram Zweckverband I lu

Landeswasserversorgung =il @~

100,00
90,00 ~
80,00
70,00
60,00
50,00
40,00 A
30,00 A
20,00 ~
10,00 A

0,00 w w , ‘

-10,00 0 50 100 150 200 250
Number of pixel

Track 6

I

I |

I

Inhibition [%]




3;1: lIcture Zweckverband
r iy i

Landeswasserversorgung il G~

l__i o fischeri HPTLC test/
~ Calculation of inhibition profiles

» Aspects of the luminescence inhibition test /
Application examples

» Advanced data evaluation

» Conclusions



Comparison ofisensitivity of
cuvette test and/HPTLC test
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(1) LUMIStox300
(2) LUMIStherm

ECs, = 15 ng/ul

1-cC

R =C+ a—b-In(Dosis)

1+e

. Response (inhibition)
Control
Location parameter
Slope parameter
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1> =1- —+—
> i
100 - In
ny
*1 Dose-effect relationship / = Inhibition
:: of Bromoxynil S = Sample
. .| ~HPTLC plate test— R = Reference
< i = In_tensity
§4o- n = Pixel number
= 30 - <:g
20 - ) EC.,= 77 ng/cm? Br
10 A
° 1 10 - 1000 HO CN

Area concentration in ng/cm?
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(1) LUMIStox 300
(2) LUMIStherm
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901 Dose-effect relationship
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%1 Dose-effect relationship
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Concentration in ng/pl (cuvette test)

Curve ofiso-inhibjtionvalues Zweckverband I lu
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V
y = 0.346x - 17.459 F=m.—
R? = 0.9976 A
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Substance Sensitivity factor Structure
Bromoxynil ca. 1440 Br
HO—QCN
Br
loxynil ca. 311 1
HOAQCN
|
Ibuprofen ca. 180 mﬁoH
Fenazaquin ca. 1650 C@
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Chloridazon
B

Desphenyl-
chloridazon 8
=

Methyl- e
desphenyl- L .

chloridazon

Standard incubation time: 10 min



Chloridazon andimetabolites Zweckverband I lu
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Degradation in soil

B
Desphenyl-
chloridazon

Chloridazon Transformation (Metabolite B)

in soil

- Herbicide

- Application for sugar beets

- Used since 1964

- In 2005 approved for further HoN

10 years in Germany

Methyl-desphenyl-chloridazon
(Metabolite B1)



Comparison ofidifferentincubation times

Zweckverband I lu

Landeswasserversorgung =il G~




Comparison ofidifferentiincubation times Zweckverband I lu

Landeswasserversorgung =il G~




. ; o
Compigar- i Wc“batm" times . zeene LU

seaswEEC L




F"F

. Comparison otm'i:enf incubation times Zweckverband I lu

Landeswasserversorgung il G~

n

s eeeBUCCCL°

‘" smsEERERUC

» Luminescence inhibition may change to intensification
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Application example: Potential ground water lu
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Sample preparation:

40 g granulate in 80 g H,O 24 h shaking

 Eluate filtered (0,4 um membrane)

* Liquid-liquid extraction with TBME - approx.. 1 ml extract

TBME-Extrakt

50ul Sul 0,541 [MS00%




Application example:

Bioactivity testiofiozonation by-products Zweckverband I lu
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of betarblocker - substances

010 min

Metoprolol | |Propranolol

M P
134 ng/pl 10 ng/ul
100 pl 100 pl
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1. Sample series | 2. Sample series
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[ & about unknown compounds?

he semi-quantitative evaluation of the HPTLC chromatograms
with bioactivity detection required a new data evaluation procedure:

(1) Linearization of the dose-effect relationship
(2) Calculation of the iso-inhibition volume V(50)
(3) Introduction of the reciprocal iso-inhibition volume 1/V(50)

» This enables the comparison of the concentration of the
same unknown substance in different samples



(1) Linearizationiofithe dose-effect relationship —

Gamma value

Gammavalue I =

100 -1
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Linearised dose-effect
relationship

IgT; ; =&, +b,; - 19V,

| = Inhibition (%)
V = Application volume (ul)
I ; = Gamma value
| = Substance zone
J = Extract (sample)
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(2) Calculation of the iso-inhibition volume sweevoomna | LI
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| Linearised dose-effect

Gamma value [" = 100 — | relationship

Igl“i,j =a ; + bi,j - IgVi,j

Effect concentration 50

| =50 — I'=1 — 0=4a,; th;-1gV;,(50)

—_— Vi,j (5()) :10_6“11 'bi; |so-inhibition volume

| ~m =c -V | = Inhibition (%)
T . V = Application volume (ul)

Tr e - .=
Inhibition is proportional to the ,j = Gamma value

applicated sample volume | = Substance zone
J = Extract (sample)



(3) Introduction ofithe lu
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m.(50)=c.-V..(50 The same mass for the
400) =6, 1, (50) m;,(50) =m; ,(50) same substance and the
m.,(50)=¢;, -V, ,(50) same inhibition

Comparison of substance i

in two samples _
¢ = Concentration (ng/ul)

Cis 'Vi,l (50) =G, °Vi,2 (50) V = Application volume (pl)

| = Substance zone

1 Reciprocal
ISo-inhibition volume
Ci,  V;,(30)
Ci,2 1

Vi.2(50)
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Vibrio fischeri HPTLC test shows high sensitivity compared to
the classic cuvette test

e Incubation time proved to be an essential parameter
» Luminescence inhibition may change to intensification
 New semi-quantitative evaluation procedure applying the
concept of “reciprocal iso-inhibition volume”

» Comparison of different samples by means of inhibition pattern

> Evaluation of the concentration ratios of a substance
in different samples
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