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Irinotecan is an anticancer agent gtabilizing topoisomerase I/DNA -~
/{Deleted: topoisomerase . ]
complexes, No test system has been reported so far allowing to directly .~ [ Deleted: Although irinotecan is J
"N« _ | already in clinical use,
determinjng _ irinotecan-induced _stabilization of topoisomerase /DNA . {Peleted: )
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complexes_in organs in vivo. We adapted a "in vivo complexes of gnzyme  { Deleted: ing ]
" { peleted: modified In vivo C ]
to DNA® (ICE) bioassay to assess irinotecan activity in the stomach, \{De.eted: £ )
duodenum, colon and liver of male Wistar rats after a single treatment with
irinotecan (100 mg/kg body weight, intraperitoneally) compared to the
control group receiving 0.9% sodium chloride intraperitoneally. In addition,
the DNA strand breaking properties of irinotecan were measured in
mucosal cells from the distal colon by single cell gel electrophoresis
/{Deleted: ]
(comet-assay) to investigate the association of topoisomerase poisoning .~
_ | Deleted: Rats treated with a J
and DNA damage in vivo. A single dose of irinotecan gsignificantly .- - { Deleted: possess ]
increased amounts of topoisomerase | covalently bound to DNA in
stomach, duodenum, colon and liver. Concomitantly, the irinotecan-treated
group showed significantly higher amounts of DNA strand breaks in colon
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comet assay represent two test systems for investigating the impact of

topoisomerase | poisons on DNA-integrity in colon tissues of Wistar rats.
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Introduction
The camptothecin analogue irinotecan ((7-ethyl-10-(4-[1-piperidino]-1-

express higher levels of topoisomerase | in comparison to their non

transformed  counterparts. Moreover, significant  differences in

topoisomerase | levels have been shown between several tumor types [7,

W\
-

g
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DNA are tolerated by the cells. However, camptothecin analogues
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Topoisomerases are important cellular targets for the development of

chemotherapeutics. Detection _systems _for covalent binding of .

topoisomerase to DNA and the contribution of the DNA/topoisomerase
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.~ ~ 1 Deleted: in correlation to the clinical }
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of camptothecin analogues to increase levels of topoisomerase I/DNA
intermediates in organs of animals treated with topoisomerase | poisons,
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detection of topoisomerase I/DNA-complexes in stomach, duodenum,

Wiley-VCH




Page 5 of 26

©CoO~NOUTA,WNPE

Biotechnology Journal

colon and liver of Wistar rats treated with a single dose of irinotecan.

p { Deleted: more the question was }
Further, the stabilization of the cleavable complexes caused by irinotecan .-~ L2ddressed whefher
p { Deleted: correlates ]

determined by comet-assay.

Materials and methods

Animals. Male Wistar rats (n = 18; 100 g body; Harlan Winkelmann,

p { Deleted: weight on arrival
Borchen, Germany) were housed in a temperature and humidity-controlled /j,w Deleted: obtained from a licensed

777777777777777777777777777777777777777777 animal supplier (Harlan Winkelmann,
Borchen, Germany) and were

acclimatize for 7 days

Deleted: The rats were allowed to J

main study were allowed consuming ad libitum tap water and a standard

experimental diet (AIN93G, Ssniff, Soest, Germany). The entire study has

been approved by the ethics committee responsible for the administrative

district of Karlsruhe (35-9185.81/G-88/06).
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Experimental protocol.

Pilot study: One week after arrival, the rats (n = 12) were randomly

p { Deleted: every 24 h 3 days long ]

assigned to a treatment group (n = 6) receiving jntraperitoneal injections of .-~

irinotecan hydrochloride x 3H,0 [50 ma/kg body weight] (Campto®, Pfizer,

p { Deleted: T

Karlsruhe, Germany; 20 mg/mL) every 24 h for 3 days. In parallel, the .-~
P { Deleted: ing ]
control group (n = 6) received 0.9% sodium chloride intraperitoneally. , g/j:f‘{Deleted: according to the treatment J
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assigned to a treatment group (n = 9) receiving a_single intraperitoneal .-~

Wiley-VCH



©CoO~NOUTA,WNPE

Biotechnology Journal Page 6 of 26

injection of irinotecan hydrochloride x 3H,O [100 mg/kg body weight]

(Campto®, Pfizer, Karlsruhe, Germany:; 20 mg/mL) and to a control group

(n = 9) receiving 0.9% sodium chloride intraperitoneally.

B { Deleted: | J

sacrificed by decapitation and biological samples (liver, stomach,

p { Deleted: prepared ]

duodenum, and colon) were pbtained and processed as detailed below for .-~

Deleted: The experimental protocol
was performed in accordance with the
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - guidelines of the Ethics Committee
responsible for the administrative
district of Karlsruhe (35-9185.81/G-
88/06).
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Immediately after decapitation of the animals, liver, stomach, duodenum { Deleted: Bioassay )
77777777777777777777777 T { Deleted: (n = 9/group) ]
and the, colon were rapidly removed. After separation of the colon into the - - { Deleted: distal partof the J
proximal (see comet assay) and the distal portion, the latter part and all
/{Deleted: and J
other_removed tissue were_ transferred into a 50 mL tube filled with -
phosphate buffered saline. The organs were immediately cut into small
p { Deleted: thoroughly ]
pieces with a scalpel and homogenized jn 10 mL N-laurylsarcosine- .-
containing (1% w/v) TE-buffer (10 mM Tris/HCI (pH 8.0), 1 mM EDTA).
_{ Deleted: highly ]
The viscous DNA-containing lysates were sheared with an 18-gauge .~
needle and stored at -80 °C. The ICE-bioassay was performed in
{ Deleted: 14 ]

were layered onto a cesium chloride gradient in polyallomer tubes
(Beckman Coulter GmbH, Krefeld, Germany). Cesium chloride solutions
with densities of 1.82, 1.72, 1.5 and 1.37 were prepared in TE-buffer (10

mM Tris/HCI, pH 8.0, 1 mM EDTA). The gradient consisted of four layers
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cesium chloride with a decreasing density from the bottom to the top. The
tubes were centrifuged at 100,000 x g for 24 h at 20 °C. 20 fractions (300
pL) were collected from the bottom of the tubes. The DNA concentration in

each fraction was measured at 260 nm (NanoDrop, Peqlab

All fractions were diluted with the equivalent volume of 25 mM sodium
phosphate buffer pH 6.5 blotted onto a nitrocellulose membrane using a
slot blot apparatus (Minifold 1l, Whatman®Schleicher & Schuell, Dassel,
Germany). After blocking the membrane with TBST-buffer (20 mM
Tris/HCI, pH 7.5, 137 mM sodium chloride und 0.1% v/v Tween-20) for 3 h
at room temperature the covalent complexes formed between human
topoisomerase and DNA as well as free topoisomerase were detected
using rabbit polyclonal antibodies specific for either topoisomerase | (100
kDa), topoisomerase lla (170 kDa) or topoisomerase lIp (180 kDa) at a
1:250 or 1:500 dilution, respectively. An anti-rabbit IgG peroxidase
conjugate (1:2,000) was used as secondary antibody. All antibodies were
purchased from Santa Cruz Biotechnology, Heidelberg, Germany. The
respective chemoluminescent signals (Santa Cruz Biotechnology,
Heidelberg, Germany) were analyzed using the LAS 3000 imager with the
AIDA Image Analyzer 3.52 software for quantification (Raytest,

and control animals were plotted as the mean ratio of arbitrary light units
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(test over colon control [%)]). In the calculation of the T/C [%] values; DNA
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sodium chloride, 5.4 mM potassium chloride, 337 pM disodium hydrogen
orthophosphate, 278 uM dipotassium hydrogen orthophosphate, 5.6 mM
glucose, 4.2 mM sodium bicarbonate, 20 mM HEPES). Subsequently,

mucosal cells from the colon sample were isolated_and electrophoretically

processed, according to the protocol published by Pool-Zobel et al. [18].,

Fifty cells of each slide were analyzed using the imaging software of
Perceptive Instruments (Halstead, UK). The amount of damaged DNA was

expressed as the percentage of DNA in the tail (tail intensity, Tl).

Statistical analysis
All data are presented as the mean + standard error of the mean (SEM).
All statistical calculations were performed with the Microcal Origin program

(OriginLab Corporation, Northampton, USA). Statistical analysis was

performed by unpaired Student’s t test

Results
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I/DNA complex formation during the infusion of topotecan with a rapid
decrease within 30 min after drug removal has been reported [16].

Furthermore, in vitro studies have demonstrated that covalent

this_study design. This is inline with the observation, that no jrinotecan
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Table 1: Body (g) and organ weights (g) of control and irinotecan-treated

groups. (mean + SEM);?bw, body weight

pilot study
Apw stomach duodenum  colon liver
(n =6)
control
293 + 52 1.81+0.37 1.00+0.15 096+0.42 12.75+0.48
group
irinotecan
249 + 40 1.70+0.27 0.81+0.12  1.01+0.29 12.54+0.28
group
main study
Apw stomach duodenum  colon liver
(n=6)
control
266 + 10 1.67+0.07 1.23+0.04 074+0.08 11.60%1.00
group
irinotecan
263+10.0 1.66+0.07 1.18+0.04 0.69+0.07 12.60+0.53
group
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