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Abstract

We analyzed plasma 8OHdG concentrations in 20 individuals enrolled in the Pre-2CARE study

before and after treatment with CoQ. Treatment resulted in a mean reduction in 8OHdG of 2.9 ±

2.9 pg/ml for the cohort (p = 0.0003) and 3.0 ± 2.6 pg/ml, for the HD group (p = 0.002). Baseline

8OHdG levels were not different between individuals with HD and controls (19.3 ± 3.2 pg/ml vs.

19.5 ± 4.7 pg/ml, p = 0.87) though baseline CoQ levels were elevated in HD compared with

controls (p < 0.001). CoQ treatment reduces plasma 8OHdG and this reduction may serve as a

marker of pharmacologic activity of CoQ in HD.
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INTRODUCTION

Huntington Disease (HD) is an autosomal dominant neurodegenerative disease caused by

the cytosine-adenine-guanine (CAG) trinucleotide repeat expansion on chromosome 4 [1]

and is characterized clinically by movement disorder, behavioral disturbances and dementia.

Growing evidence implicates mitochondrial dysfunction and oxidative injury in the

pathophysiology of HD [2].
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Serum 8-hydroxy-2′-deoxyguanosine (8OHdG) is a marker of oxidative damage to DNA. It

has been shown to be elevated in individuals with HD, ALS and Friedreich’s Ataxia [3–5].

Hersch et al. have shown that this 8OHdG elevation in HD can be reduced by treatment with

creatine [3]. CoQ exerts antioxidant properties in the mitochondrial electron transport chain

and decreases 8OHdG levels in a dose-dependent fashion in the R6/2 transgenic mouse

model of HD [6]. However, the relationship between CoQ dosing and 8OHdG levels in

humans is not known.

We completed a secondary analysis of 8OHdG levels and response to CoQ treatment in 20

participants from the Pre-2CARE study.

MATERIALS AND METHODS

Overview of Pre-2CARE

The design and methods for Pre-2Care have been previously described [7]. Twenty

individuals with HD and 8 healthy controls consented to a 20-week open-label, dose-

escalation, safety and tolerability trial of CoQ. Participants started on 1200 mg/day of CoQ,

titrated to 3600 mg/day at week 8 and followed for an additional 12 weeks. Venous

sampling for CoQ levels at baseline and weeks 4, 8, 12 and 20.

Participants

Twenty out of the 28 individuals enrolled in Pre-2CARE (14 HD/6 Healthy Controls) had a

sufficient amount of stored plasma samples available from baseline and 20 weeks and were

thus included in this analysis.

CoQ analysis

Trough-level assays for CoQ plasma levels were performed for the primary Pre-2CARE

analysis using techniques previously described [8].

8OHdG analysis

Pre2-Care plasma samples were stored in a minus 80 degree freezer at the University of

Rochester. Samples were shipped to the Matson laboratory and processed using a standard

solid-phase extraction (SPE) protocol. A carbon column switching system, blindly assayed

with a duplicate, was then used for measurements of 8OHdG [9].

Statistical analyses

Baseline and change in plasma 8OHdG and CoQ levels were compared between HD and

healthy controls and between individuals with HD taking CoQ and those not taking CoQ at

baseline using Wilcoxon two-sample exact tests. Wilcoxon one-sample tests evaluated the

within-subject change from baseline to 20 weeks in 8OHDG levels and CoQ levels. The

relationship between baseline and 20 week changes in plasma 8OHDG and CoQ levels were

evaluated using Pearson’s correlations. All tests were 2-sided at the 5% significance level.
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RESULTS

Baseline characteristics

Baseline characteristics of individuals with HD and healthy controls are detailed in Table 1.

HD participants were generally early disease with 5 in Stage I, 8 in Stage II and one in Stage

III. Four individuals in the HD group reported taking CoQ at baseline.

CoQ levels

Baseline mean (SD) CoQ levels (Table 1) were elevated in individuals with HD as

compared with healthy controls, 1.65 (1.13) mcg/ml vs. 0.74 (0.26) mcg/ml, p = 0.02. CoQ

levels were higher in individuals with HD who reported taking CoQ at baseline compared

with those who did not, 2.8 (1.2) vs. 1.2 (0.77) mcg/ml, p = 0.02. However, baseline CoQ

levels remained higher in individuals with HD compared with healthy controls even when

those individuals taking CoQ at baseline were excluded, 1.6 (1.5) mcg/ml vs. 0.74 (0.26)

mcg/ml, p < 0.001. CoQ levels increased at the final visit by a mean (SD) of 4.47 (3.50)

mcg/ml in the HD group compared with 3.52 (2.06) mcg/ml in healthy controls (p = 0.66).

8OHdG levels

Baseline mean (SD) 8OHdG levels were not significantly different between HD and healthy

controls, 18.98 (3.28) pg/ml vs. 19.57 (5.47) pg/ml, p = 0.97. There was no difference in

baseline 8OHdG levels between the HD participants who reported taking CoQ at baseline

and those who did not, 19.6 (3.2) pg/ml vs. 18.8 (3.4) pg/ml, p = 0.45. Administration of

CoQ led to a mean (SD) reduction in 8OHdG of 2.9 (2.9) pg/ml for the entire cohort, p =

0.0003, and 3.0 (2.6) pg/ml, for the HD group, p = 0.002. Healthy controls had a reduction

in 8OHdG of 2.8 (4.0) pg/ml, p = 0.15. Figure 1 shows the baseline and final 8OHdG levels

by group.

DISCUSSION

In this study, CoQ administration reduced plasma 8OHdG levels in individuals with HD.

These findings are consistent with data showing a reduction in 8OHdG in the R6/2 mouse

model treated with CoQ [6] and in HD individuals treated with creatine, a cytoplasmic

antioxidant [3]. While not significant, we found a similar reduction in 8OHdG in healthy

controls treated with CoQ, suggesting the effect of CoQ on 8OHdG may be non-specific.

Together these results suggest that 8OHdG may serve as a biomarker of the pharmacological

activity of CoQ in HD.

A leading hypothesis of HD pathophysiology is that mitochondrial dysfunction leads to

increased oxidative stress [2]. 8OHdG is a marker of oxidative injury to DNA. Increases in

8OHdG have been found in postmortem HD brain tissue, [10] in the R6/2 mouse model [6],

and in other neurodegenerative diseases where oxidative injury is important [4].

CoQ has demonstrated neuroprotective properties in experimental models of HD [11] and

may slow progression in patients with HD [12] and Parkinson disease, [13] through

stabilization of the mitochondrial membrane, improving ATP production, and as an
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antioxidant [14]. Our study supports the hypothesis that CoQ may reduce oxidative injury in

HD as measured by 8OHdG.

These findings have potential implications for disease modifying therapies in HD. While the

current data are insufficient to address the validity of 8OHdG as a surrogate marker of

clinical effectiveness, identifying 8OHdG as a marker of the pharmacological activity of an

intervention is a critical step in validating 8OHdG as a potential surrogate marker [15]. In

addition, ongoing Huntington Study Group trials of CoQ and Creatine in manifest HD

(2CARE, NCT00608881; CREST-E, NCT00712426) and pre-manifest HD (PREQUEL,

NCT00920699), as well as the Prospective Hunting-ton At-Risk Observational Study

(PHAROS) [16] will provide additional information on the effectiveness of CoQ and the

utility of 8OHdG as a pharmacological activity and natural history biomarker in HD.

In contrast to previous studies [3] we found no difference in plasma 8OHdG levels

comparing individuals with HD and healthy controls. Plasma 8OHdG levels in participants

with HD were in the range previously reported for healthy controls and were less than half

the levels reported for HD [3]. A plausible explanation is the elevated baseline CoQ levels in

our HD group. While this is partially accounted for by the fact that four participants reported

taking CoQ at baseline, CoQ levels remained higher in the HD group even when those

participants were excluded. Perhaps individuals with HD have naturally high levels of CoQ;

however, in a study of CoQ and remacemide in HD (CARE-HD) mean (SD) baseline CoQ

levels were 0.81 (0.28) mcg/ml, much lower than the HD participants and similar to the

healthy controls in this study (K. Kieburtz, personal communication, [12]). Alternatively,

some HD subjects may have been taking CoQ and either did not report CoQ use or had

recently discontinued it, as CoQ levels can remain elevated for weeks following

discontinuation of CoQ [17]. The duration of this effect on 8OHdG is not known. Other

potential explanations include laboratory error, differences in sampling and storage, or that

our findings simply reflect the normal distribution of 8OHdG in this population. Future and

ongoing research exploring 8OHdG in HD may clarify this issue.

This study has several limitations. The small sample size may account for our findings of no

difference in 8OHdG between HD and healthy controls. However, despite the sample size,

we found reduction in 8OHdG with CoQ and differences in baseline CoQ between groups.

Also, 8OHdG levels in our study are comparable to levels reported in healthy controls and

are lower than reported in HD [3]. Prior CoQ use was not excluded or systematically

evaluated, which may have influenced the results. Finally, the relationship of 8OHdG to

disease stage and progression in HD remains unclear and requires further study.

The current study demonstrates that plasma 8OHdG is reduced with CoQ treatment and

therefore may serve as a useful biomarker in HD to screen compounds with putative

antioxidant mechanisms. We did not confirm previous reports of elevated 8OHdG in

manifest HD though this may be secondary to concurrent CoQ use in our HD participants.

Future studies need to ensure that participants do not have significant prior antioxidant

exposure at baseline. Ongoing observational studies and clinical trials of CoQ and creatine

in HD will refine our understanding of 8OHdG as a biomarker in HD.
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Fig. 1.
8OHdG levels at baseline and after 20 weeks of treatment with CoQ in manifest HD and

healthy controls. For the change in 8OHdG from baseline: *p < 0.001, ‡p = 0.79. Error bars

represent the SD of the mean 8OHdG level.
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