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Motivation concerning bioactivity based analysis
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Motivation concerning bioactivity based analysis

Drugs in the environment, Example: lvermectin

Comparison of excrements of cattle
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Motivation concerning bioactivity based analysis
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Motivation concerning bioactivity based analysis
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Motivation concerning bioactivity based analysis
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Initial Situation

ES:%ZSS% ““.%. Environmental lllness Society of Canada
—=%L | g société canadienne pour les sensibilités environnementales
1. In 1989, the world production of pesticides amounted to 5 &

Berlin 15.1‘32006

This production included 1600 chemicals.

Pesticide use in the United States alone amoun

into the environment.
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Bioresponse-linked instrumental analysis:
Bridging the gap between Cause and Effect?

Biotests Trace Analysis

1. The Bioactivity of water 1. The toxins in a W
soluble toxins on test sample are sels
organisms in unprocessed
water samples are i
detected. : 2. Ang

v 2

2. Discussion of synergistic
effects 2

>

3. Itis not possible to iden
only one single

g
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Principle of Bioactivity Based Analysis
in HPTLC/AMD
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The principle of the AMD procedure
(AMD = Automated Multiple Development)

GRADIENT ELUTION IN PLANAR CHROMATOGRAPHY

. The chromatogram is developed repeatedly in the
same direction.

Each partial run goes over a longer solvent
migration distance than the one before. _ -

Between partial runs, the solvent is completely
removed from the developing chamber and the
layer is dried under vacuum.

Each partial run uses a solvent of lower elution e NGl
strength than the one used before. In this way, a —————
stepwise elution gradient is formed. y A

. The combination of focusing effect and gradient
elution results in extremely narrow bands. Their
typical peak width is about 1mm.
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The principle of the AMD procedure
(AMD = Automated Multiple Development)

GRADIENT ELUTION IN PLANAR CHROMATOGRAPHY

.
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The principle of the AMD procedure
(AMD = Automated Multiple Development)

Analyse f: Alb 5 RP18 S0yl

5: sewage treatment plant effluent
Berlin 15ﬁ2 06 - ,




The principle of the AMD procedure
(AMD = Automated Multiple Development)

Analyse f: Alb 5 RP18 S0yl

4

5: sewage treatment plant effluent
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Principle of biological indicators and responses
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Principle of Bioactivity Based Analysis
in HPTLC/AMD
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Principle of Bioactivity Based Analysis

in HPTLC/AMD

Tsolvent flow

HPTLC plate

after development  detection
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addition of substrate
or dye; incubation

limmersion
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Examples for toxicological tests in situ
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Examples for toxicological tests in situ

Bioluminescent

Gentoxicit
inhibition Y

/ UMU- test

g Fungicides
Penicillium exp.

Insecticides
Enzyme Inhibition

Berlin 15.10.2006

Antibiotics
Bacillus subtilis

Herbicides
Algae, Chloroplasts



Detection of Hormones - HPTLC-YES test
Yeast Estrogen Screen (YES) According to Routledge and Sumpter?

W estrogen
M estrogen receptor

m activated receptor
@ B -galactosidase

hER: human estrogen
o receptor gene
.‘ ERE: estrogen responsive

element
lac-Z. reporter gene
CPRG: chlorophenol red-

/ -D-galactopyranoside

nucleus

yeast cell cytoplasm medium sensitivity:

¢ (E2) = 10" mol/L (2.7 ng/L)
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Detection of Hormones - HPTLC-YES test
Yeast Estrogen Screen (YES) According to Routledge and Sumpte
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Detection of Hormones - HPTLC-YES test
Yeast Estrogen Screen (YES) According to Routledge and Sumpter’

Time of incubation 48 h

Berlin 15.10.2006



Detection of Hormones - HPTLC-YES test
Yeast Estrogen Screen (YES) According to Routledge and Sumpter?

Detection of 5 -Galactosidase

MUG T

4-Methylumbelliferyl 4-Methylumbelliferone
S -D-galactopyranoside

CH,

CH,
HOGH, R p -galactosidase
O > T
HO 0 o~ "0 + H,0 O 00
HO  ©OH
non-fluorescent fluorescent at pH > 8

Aoy ~ 360 N, 1 ~ 460 nm

_—




Detection of Hormones - HPTLC-YES test
Yeast Estrogen Screen (YES) According to Routledge and Sumpter?

Day 1

Day 2

Day 3

HPTLC-YES Assay Procedure

HPTLC

2 identical plates:
sample application
physical detection)

YES

, (development,

overnight culture

=

immersion of plate 1

immersion of plate 2

incubation (20 h, 32 °C)

incubation (20 h, 32 °C)

]
NH, vapor
I
detection at 4., = 366 nm detection, Vis-light
photographic documentation documentation with
TLC scanner flatbed scanner

I
estrogenic effect
_—

cytotoxic effect




Detection of Hormones - HPTLC-YES test
Yeast Estrogen Screen (YES) According to Routledge and Sumpter?

plate format: silica gel, 200 um
10 x 10 cm
""""""""" m - - - E‘

dye EtOH Caffeine gl sl [ele]gt:V4o][= e
Control compounds (O "I 250 ng o
V=1 “I— > - _— L &
=
S
Test compounds =
2,75 55 27,5 55 275 Q
e. g. E2 standards g AL 2 P9 o PY 2P9 5
V=1L E
C
/ g
&
5 mm bands E
£

173-estradiol (E2) oo °

positive control (fungicide) |
for estrogenic effects positive control  © ( ;*m
for cytotoxic effects v/

HO




Detection of Hormones - HPTLC-YES test
Yeast Estrogen Screen (YES) According to Routledge and Sumpter?

'Estrogenic effects Cytotoxic effects

ke K1 e 6o S2%C Ao |

Photographic documentation under Documentation with flatbed scanner,
UV-light (1., = 366 nm, Hg-lamp) Vis-light




Detection of Hormones - HPTLC-YES test
Yeast Estrogen Screen (YES) According to Routledge and Sumpter?

Detection limit of the HPTLC-YES test with B-Estradiol

55 275 550 pg

Berlin 15.10.2006



Detection of Hormones - HPTLC-YES test
Yeast Estrogen Screen (YES) According to Routledge and Sumpter?

1000004 s 0000 Fmmmmmmmmmmmmm oo L~ 100 % effect
J Model: Logistic
Chi*2 = 13985674.19952
80000 _ R"2 = 0.99673
A1 6424.27156 +2771.77575
E i A2 99266.89537 +5796.93955
E x0 81.86905 +14.29781
D p 1.89756 +0.48561
< 60000
k= -
1)
40000 -
-
(1v] -
o
20000 —
e~ T T ek - - 0 % effect
O L] 1 1 1 L L L L I L] 1 1 L] L L L L I L] 1 L] L] L L L L
1 10 100 1000

Mass in pg
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Detection of Hormones - HPTLC-YES test
Yeast Estrogen Screen (YES) According to Routledge and Sumpter?

Reproducibility of the HPTLC-YES with 17 3-estradiol

2.15 5.9 275 .55-215Pg

HPTLC plates with standard position of control and test compounds,
3 replicates immersed into same test culture;
Photographic documentation under UV-light (4., = 366 nm, Hg-lamp)

Berlin 15.10.2006 <



Detection of Hormones - HPTLC-YES test
Yeast Estrogen Screen (YES) According to Routledge and Sumpter?

Procedure in general

@ Step 1: Immobilization of the test organism on to the
HPTLC plate and create optimized condition o
cultivation on the layer (HPTLC plate)

induction of the target enzyme within t

a@ Step 2: Optimized condition for rh\@yy/'/ﬁj
of selectlv substrates (pH’ buffer,.
\ /
@ Step 3. Optimized ondition for detection the signa J/f
- the accumulatec I)rfuvr\gr tne am//mf tiC turnever

4
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Examples for toxicological tests in situ

Bioluminescent
Inhibition

Fungicides
Penicillium exp.

Insecticides
Enzyme Inhibition

Berlin 15.10.2006

Herbicides
Algae, Chloroplasts



Examples for toxicological tests in situ
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Verification of reference substances

Detection of inhibitors of cholinesterase in a solution of methiocarb
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Verification of reference substances

Detection of inhibitors of cholinesterase in a solution of me

u]
1"
0-C-N-CHy
|:|-|3
Ilethioar
o-c- N CH,
H-.C : CH
3 =g 9
1
CHy,
Methiocark sulfouide

SoH
1
0-C-H-CHy " C“S
Mlethicar b phenol
v =
H..C &
ZH G
CRl T ..

EHg
Mlethiocarb sulfone
] 0H
l @
aH HaC CHg

3 Z=0
b -
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Verification of reference substances

Detection of inhibitors of cholinesterase in a solution of me

a
n H
0-C-MN-CHy
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Outlook:
Bioactivity based analysis and ist future

on — Sample preparatio
Y Y YY % biological recognit
< substance cells

Y refeptor .

lysis and
extraction

biological
tests in situ
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General Aspects of Risk assessment®

Total risk risk

avoidance i
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Bioactivity based analysis a mandatory of risk analysis

Berlin 15.10.2006




Bioresponse-linked instrumental
Bridging the gap between Cause
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Bioresponse-linked instrumental a
Bridging the gap between Cause an
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