This article was downloaded by:

On: 26 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids

MICIEOS.idES} Publication details, including instructions for authors and subscription information:
Niucleotides http://www.informaworld.com/smpp/title~content=t713597286

Effects of cycloSal-D4TMP Derivatives in H9 Cells with Induced AZT

Resistance Phenotype

B. Groschel?; C. Meier”; R. Zehner¢; J. Cinatl*; H. W. Doerr? J. Cinatl Jr.2

* Institute of Medical Virology, Johann Wolfgang Goethe University, Frankfurt/M., Germany ® Institute
of Organic Chemistry, University of Wiirzburg, Germany © Center of Legal Medicine, Johann

L ) - Wolfgang Goethe University, Frankfurt/M., Germany ¢ Center of Pediatrics, Department of

T Hematology and Oncology, Johann Wolfgang Goethe University, Frankfurt/M., Germany

WOLLUME 24 MNUMBER 4 i)

To cite this Article Groschel, B. , Meier, C. , Zehner, R., Cinatl, J. , Doerr, H. W. and Cinatl Jr., J.(1999) 'Effects of cycloSal-
D4TMP Derivatives in H9 Cells with Induced AZT Resistance Phenotype', Nucleosides, Nucleotides and Nucleic Acids,
18: 4,933 — 936

To link to this Article: DOI: 10.1080/15257779908041602
URL: http://dx.doi.org/10.1080/15257779908041602

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformworld.conlterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1080/15257779908041602
http://www.informaworld.com/terms-and-conditions-of-access.pdf

14: 08 26 January 2011

Downl oaded At:

NUCLEOSIDES & NUCLEOTIDES, 18(4&5), 933-936 (1999)

EFFECTS OF CYCLOSAL-D4ATMP DERIVATIVES IN H9 CELLS WITH
INDUCED AZT RESISTANCE PHENOTYPE

B. Groschel”, C. Meier, R. Zehner®, J. Cinat!™*, H. W. Doerr’, J. Cinatl Jr.!

'Institute of Medical Virology, Johann Wolfgang Goethe University, SandhofstraBe 2-4,
60528 Frankfurt/M., Germany; “Institute of Organic Chemistry, University of Wiirzburg,
Germany; *Center of Legal Medicine, Johann Wolfgang Goethe University Frankfurt/M.,
Germany; ‘Center of Pediatrics, Department of Hematology and Oncology, Johann
Wolfgang Goethe University Frankfurt/M., Germany

ABSTRACT: Cytotoxic and antiretroviral activity of cycloSal-d4TMP derivatives were
tested in a new AZT-resistant HO cell subline (H9'AZT?*’). The results showed, that
cycloSal-d4TMP derivatives overcame resistance of HIV-1 to d4T in HFAZT*® cells,
which exert decreased thymidine kinase (TK) gene expression.

For inhibition of HIV-1 reverse transcriptase (RT) antiretroviral active 2°3’-
dideoxynucleosides such as zidovudine (AZT) or stavudine (d4T) need to be activated
intracellularly to their corresponding triphosphate'. Defective enzymatic phosphorylation
of nucleoside analogs, may reduce antiretroviral efficiency in cells’. Nucleoside analog
monophosphate prodrugs are an alternative strategy for overcoming cellular resistance
mechanisms, such as decreased catalytic activity of first nucleoside kinases™. The aim of
our study was to investigate antiretroviral activity of different cycloSal-d4T
monophosphate prodrugs, which were designed to deliver the monophosphate form
intracellularly, in H'AZT?* TK deficient cells.

Aantiviral agents: CycloSal-d4TMP derivatives (FIG. 1) were synthesized as reported
previously®. The drugs were dissolved in dimethylsulfoxide at a concentration of 10 mM
and stored at —20°C. Selection of AZT-resistant cell line: AZT-resistant cell subline was

established by the continuous cultivation of H9 cells in IMDM containing increasing
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FIG.1: CycloSal-d4TMP prodrugs
(x =H, Me, 3.5-Di-Me)

concentrations of AZT. The cell subline resistant against 250 uM AZT, designated
HY'AZT?®, was used in these experiments. Determination of cytotoxicity: Cytotoxic
effects of cycloSal-d4TMP prodrugs were determined by MTT assay’ as described
previously’. Antiretroviral assay: Antiretroviral activity of different drugs was
determined by the reduction of HIV-1 p24 antigen in cell culture supernatant using an
ELISA test system (NEN Life Science Products, Boston, UK) as described previously®.
Determination of TK gene expression by RT-PCR: RT-PCR was performed as
described previously®. For the amplification of a region out of the TK mRNA, following
primers were used: TK:5’-CAG GAT CCT CGG GTT CGT GAA C-3°, TK2: 5°’-TAG
AAT TCG GCC CTT GCA GGT C-3”.

Continuous cultivation of T-lymphoid HI'AZT? cells, in the presence of 250 pM
AZT, resulted in five-fold lower expression of TK gene in comparison to parental cells
(FIG. 2). Cytotoxicity of d4T and different cycloSal-d4TMP derivatives was comparable
in parental as well as in HAZT**° cells, whereas AZT was toxic in parental HO cells and
has no cytotoxic effects in HO'AZT?* cells (TABLE 1). The very high ECs, and RI values
of AZT and d4T in AZT-resistant HI'AZT>* cell subline showed no antiretroviral effects
(TABLE 1). CycloSal-d4TMP prodrugs overcame resistance mechanisms as
demonstrated by significant antiretroviral activity in AZT-resistant HYAZT?*° cells.

In our study we found that cycloSal-d4TMP prodrugs are able to bypass TK-
deficiency in HO'AZT? cells and showed antiretroviral activity in parental H9 cells as
well as in HYAZT*® cells. However, cytotoxicity of d4T was comparable in AZT-

resistant and parental cells. These findings pointed out, that HIV-1 infected cells may
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FIG.2: Specific PCR products from cDNA of
TK-mRNA (765 bp) (a) and GAPDH-
mRNA (126 bp) (b) separated by polyacryl-
amide gel electrophoresis. Lane 1,4: H9;
lane 2-3, 5-6: HY'AZT**

TABLE 1 Cytotoxicity and anti-HIV-1 activity of different cycloSal-d4TMP derivatives
in parental H9 and AZT-resistant H'AZT** cells

Drug CCs* [uM] RI° ECs" [uM] RI®
H9 HY'AZT™® HY HY'AZT™®
AZT 542+838 >2000 >37 0.04+005 >100 >2500
d4T 3542+384 3363+219 09 09+0013 260+18 29

3.5-DiMe-cycloSal-d4TMP 1228+242 945+165 08 09+012 37+04 4
3-Me-cycloSal-d4TMP 462+ 108 347+36 08 03+004 10+0.08 3
5-H-cycloSal-d4 TMP 599+144 395+92 07 03+003 05+003 16

*Results represent mean value + SD of three different experiments.

® Resistance-index (Ratio CCso (ECso) H'AZT>* : CCs; (ECso) H9)

develop resistance mechanisms against anti-HIV-1 drug without developing resistance to

cytotoxic effects of the drug.
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