reatmentwitn dideognuc\eosides S reflected In lowerea mitochondrial DNA In Subcutaneous fat.

Cherry’, ME Gahan’, SR Lewin*’, JC McArthur®, SL Wesselingh’

All correspondence to CL Cherry, Dept of Infectious Diseases & Microbiology, Monash University,
‘Infectious Diseases Unit, Alfred Hospital, Monash University, Melbourne, Australia *Victorian Infectious Diseases Service, Royal Melbourne Hospital, Melbourne, Australia The Alfred Hospital, Commercial Rd, Prahran, Victoria 3181, Australia

*Dept Microbiology and Immunology, University of Melbourne, Melbourne, Australia * Dept Neurology, Johns Hopkins University, Baltimore, USA Email: kate.cherry@med.monash.edu.au

Abstract Correlations between mtDNA & plasma Multivariate analysis
Background: Nucleoside reverse transcriptase inhibitors (NRTIs), particularly dideoxynucleoside analogues lactate results i - o . The Inqepenqent asspmatlon_s with mIDNA were the same in subcutaneous fat
(DDx), used in the treatment of HIV, inhibit mitochondrial DNA polymerase in vitro. Mitochondrial DNA (mtDNA) 8 3'23: i A from either site, but different in PBMCs
depletion is proposed as the underlying mechanism of many of the in vivo side effects of these agents. There was a strong correlation observed between 8 28 1 “ i 200 o
Methods: 60 HIV infected adults underwent clinical assessment and blood and tissue sampling. Clinical mtDNA in fat from the distal calf and distal thigh éii : ?
assessment included details of treatment, and clinical DDx toxicities: perceived body shape changes and : : T 22 17 T L ; '
evidence of sensory neuropathy (SN) (symptoms and at least one of sensory signs or reduced ankle jerks). (r=-0.53, p<0.0001, figure 2), suggesting that a g 27 RN : Independent variable R squared P value
mtDNAwas quantified in peripheral blood mononuclear cells (PBMCs) and subcutaneous fat using real time PCR, Sing|e biopsy from either site would yie|d similar e e e e, mtDNA in fat* Current DDx therapy 16% 0.002
and plasma lactate assays were performed. Results were correlated with treatment, clinical and toxicity details, inf fi H | lactat Its did . B Y 26708 3 32 a4 :
and muItiv.ariate analysis !oerformed usingalir_1ear regres_,sion model. | | | Informa Icl)n. _o;:vever, P afsma ac afe Lesu_ S dl | Lo.g<mtDNA>inthighfat | mtDNA in PBMCs Patient age 12% 0.007
Results: 49 (82%) subjects were on combination antiretroviral therapy, including 33 (55%) currently taking at not correlate with mtDNA from any of the tissues Figure 2: Correlation between mtDNA in calf
least one DDx. mtDNA in subcutaneous fat was lower in subjects currently on DDx than in those not currently examined. mtDNA from PBMCs did not correlate gnd thigh fat (o3, el iG00T *biopsy from either site yielded identical results
taking DDx (mean [log,,] 2.47 versus 2.74, p=0.002).  mtDNA in PBMCs increased with patient age (r=0.35, well with mtDNA from fat
p=0.01) but did not vary with treatment status. Among the subjects currently taking DDx, 21 (64%) had perceived '
body shape changes and 17 (52%) had SN. There was no difference in plasma lactate, mtDNA in subcutaneous ]
fat, or mtDNAiIn PBMCs in those with and without either SN or body shape changes (p>0.1). 22 ] : : .
Conclusions: mtDNA in subcutaneous fat is significantly reduced in patients currently taking DDx. mtDNA in v : 55 1 W A i i i Lot i ~iti
PBMCs increases with increasing age, but is independent of current DDx use. Plasma lactate and mtDNA in ASSOCIatIQn_S between mtDNA and patlent - L L R ORI | P MIDNA quantlflca.tlon compared with eXIS.tmg O!rug citics 0
PBMCs or subcutaneous fat are independent of clinical DDx toxicities on a single measurement. characteristics ;‘z TAAR NG TR T ety Among the 33 S_UbJ_eCt‘?‘ Currently on therapy mcludlng DDX, 21 (64 /0) had self
mtDNA in PBMCs correlated directly with patient 5 Joad, MR AR S reported fat redistribution and 17 (52%) had SN. There was no clear
B k d age (r=0.35, p=0.01) (figure 3), a finding X - association between mtDNA in any of the tissues examined and the presence
ackgroun et Wit araviols irlyitre "17 48 18 2 21 22 23 24 25 26 27 28 of either of these clinical DDx toxicities (p>0.1 for all)
consistent with preV|c5)us In vitro work on PBMCs " AR P=U. :
Nucleoside reverse transcriptase inhibitors (NRTIs) are known to inhibit from elderly subjects". Blgure > Conelgion ffgtveen mONA TN
mitochondrial DNA polymerase in vitro'. Dideoxynucleosides (DDx) (ddl, d4T, _ _ _ _ _
ddC) inhibit this enzyme more potently than other NRTIs®. A consequent Associations between mtDNA and patients' current antiretroviral We hypothesize that serial collection oftissue will demonstrate an
reduction in mitochondrial DNA (mtDNA) synthesis is the postulated mechanism TNt Sl association between the magnitude of the reduction of mtDNA In
of many DDx toxicities, Including sensory neuropathy (SN) and treatment mtDNA in subcutaneous fat from either site on the lower limb was significantly an individual following the commencement of DDx and the risk of
associated fat redistribution™". lower in patients on DDx (n=33) than in patients not currently on DDx (n=27) that Individual developing clinical DDx toxicities such as
(figure 4). This finding suggests that fat may be a suitable tissue for the neuropathy. Work is underway to examine this possibility further,
assessment of DDx toxicity, and that punch skin biopsies yield sufficient fat for with patients undergoing 6 monthly clinical assessments and
Alms this purpose. tissue collection.
e To quantify mtDNA in peripheral blood mononuclear cells (PBMCs) and 3 7 ‘ —
subcutaneous fat from individuals with HIV infection '
e [0 determine the relationship between mtDNA and patient characteristics, 5 I Conclusions
treatment details and plasma lactate assays e B
>4 B AL e Punch biopsies of skin are safe, relatively non-invasive, and yield sufficient
Method . subcutaneous fat for quantification of mtDNA
€thodas “2 ] P=0.001 o MIDNAN fat is lowered In patients currently on treatment with at least one
_— i W ! , — DDx, and this effect may be reversible
6(.) _|nd|V|duas il [l ction - e lgllein: e MtDNA results are similar in fat from different regions of the lower limb
clinical assessment and collection of tissue [ ]Not on DDx [ Jon DDx _ | o o qi
samples for quantification of MtDNA. o MtDNAINn PBMCs d_oes not correlate with mtDNA In fat, and IS not
Figure 4: Log(mtDNA in thigh fat) by current DDx status associated with patient treatment status
Blood was collected by venupuncture. Plasma | i b o | o Collection of serial tissue samples will be used to investigate the possible
lactate assays were performed using standard e The association between low levels of mtDNAIN oy = association between mtDNA in fat and clinical DDx toxicities
methods, and PBMCs extracted by Ficoll-Plaque fat and current antlretrOV|raI use was specn‘_lc to . ~E
centrifugation for mtDNA quantification.  3mm ggx ﬁ\]mong patlentds_ﬁpot currgntlthrNeZC_rlbfc: 7 F
punch biopsies of skin were collected from the | — A e ORERE (1CCTIN T & s Yk
distal thigh and distal calf (figure 1), and oo Colectonofpunchskinbiopsy petween patients not on any NRTIs (n=11) and L = Acknowledgements
subcutaneous fat was trimmed from the base of these for mtDNA quantification. patients who Werf currently prescribed NRTIs 8 LDkf t.EIN;NF;TIs - o e e R
DNA was extracted from PBMCs and fat, and mtDNA quantified using a real-time other than DDx (n=16) (figure 5). with nom-DDX NRTIS and log(miDNA in thigh fa) - 9 gly

to this study, and who have demonstrated their willingness to participate In

PCR assay developed in our laboratory”. . —
ongoing researchinthis area.

Association between mtDNA and cumulative DDx exposure

Results & Discussion Litetime exposure to DDx (DDx months) correlated with mtDNA in subcutaneous This work is supported by a Medical Post-Graduate Research Scholarship from
faton univariate analysis (r=0.3, p=0.02 at either site). Litetime DDx exposure did the National Health and Medical Research Council of Australia
There were no complications from the collection of tissue. Punch biopsies of skin not correlate with mtDNAIn PBMCs (r=-0.1, p=0.3).
were acceptable to patients, with 59 of 60 individuals agreeing to remain on study N o _ References
for the collection of serial samples. 31 S Lack of association between mtDNA and prior DDx 1. Chen C, Cheng Y. Delayed cytotoxicity and selective loss of mitochondrial DNA in cells treated with the anti-human
] o exposure immunodeficiency virus compound 2',3'-dideoxycytidine. The Journal of Biological Chemistry 1989; 264:11934-11937.
. . - 28 - : : 2. Kakuda T. Pharmacology of nucleoside and nucleotide reverse transcriptase inhibitor-induced mitochondrial toxicity.
Patient Characteristics % 17 patients had previously been exposed to DDx but had Clinical Therapeutics 2000: 22:685-708,
Mean (range) PR been off these drugs for a median of 16 (range 1-96) 3. Brinkman K, Smeitink J, Romijn J, Reiss P. Mitochondrial toxicity induced by nucleoside-analogue reverse-
Age a5 (26_65)9 z: _: e —— months. There was no difference between mtDNA in tlrgggcgg?sliighiﬂgrs is a key factor in the pathogenesis of antiretroviral-therapy-related lipodystrophy. The Lancet
Years HIV+ 3 (1-16) [N I subcutaneous fat between this group and patlents who 4. Gahan M, Miller F, Lewin S, et al. Quantification of mitochondrial DNA in peripheral blood mononuclear cells and
- e had never been exposed to DDXx (n:10) (ﬁgure 6)_ This subcgtaneou§ fgt using rgal-time polymerase chain re_ac?t.ion. Jou_rna! of Clinica_l Virology 2001, _22:241-247.
CD4 cell count 456 (21-1700) ]igu_re [.)Dac O : tant findi ts that fact of DDx th 5. Monti D, Salvioli S, Capri M, et al. Decreased susceptibility to oxidative stress-induced apoptosis of peripheral blood
Log(viral Ioad) 29 (1_7_5.5) Icz)gp(ﬂw?[E)NA)?nei(hpigzLi‘;Gt)On importantifinaing suggests tnat any €fect o X therapy mononuclear cells from healthy elderly and centenarians. Mech Aging Dev 2000; 121:239-250.

on mtDNAIn fat may be reversible.
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