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Abstract. Our purpose was to examine changes in paraoxonase 1 (PON1) concentration and activity following a single aerobic exercise session. Sixteen
men (32 + 8 yrs; BMI = 294 + 6.8 kg/in¥?; % fat = 29 + 13, VO, _ = 38.3 + 11.9 mimin*kg™; waist circumference = 93.7 £ 16.0 cm; HDL-C = 1.19
+ 0.21 and triglycerides = 1.22 + 1.04 mmol’ ™I*; direct LDL = 2.69 + 0.73 mmol’ ™) expended 400 kcals by treadmill walking a 65% of VO, .
Fasting blood samples were collected before (PRE), immediately post-exercise (IPE), 24 hours post-exercise, and 48 hours post-exercise. PON1
concentration, PON1 activity, lipids, apolipoprotein A1 (Apo A1), apolipoprotein B (Apo B), and thiobarbituric acid reactive substances (TBARS)
were analyzed for each time point. The men were divided into two groups based on their body mass index (BMI): Norma weight (NW) and Obese Group.
At basdline, PON1 concentration and activity were significantly higher in the NW group as compared to the obese group. In addition, PON1 activity
was significantly higher in the NW group as compared to the obese group for all time points. Furthermore, PON1 concentration and activity were
significantly increased in the combined group immediately post-exercise and returned to baseline levels within 24 hours. PON1 activity was
sgnificantly increased in the Obese group |PE and this was observed with increases in HDLc, Apo Al, and TBARS.
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Resumen. Nuestro objetivo fue examinar los cambios en la concentracion y actividad de la paraoxonasa 1 (PON1) luego de una sola sesién de gercicio
aeréhico. Dieciséis hombres (32 + 8 afios, IMC = 294 + 6.8 kg/n?, % grasa = 29 + 13; VO, = 383 = 11.9 mimintkg™; circunferencia de cintura =
93.7 £ 16.0 cm; HDL-C = 1.19 + 0.21 y triglicéridos = 1.22 + 1.04 mmol’ ™I%; LDL directo = 2.69 + 0.73 mmol’ ™I*) hicieron gercicio en una banda
snfind 65% dd VO,  hasta gastar 400 keal. Se recolectaron muestras sanguiness en ayuno antes (PRE), inmediatamente finalizado € gercicio (IPE),
24y 48 horas pogteriores d gercicio. Para cada una de esas muestras, se andiz6 la concentracion y la actividad de PON1, y la concentracion de lipidos,
gpolipoproteina A1 (Apo A1), apolipoproteina B (Apo B), y sustancias reectivas a &cido tiobarbittrico (TBARS). Los participantes fueron asignados
ados grupos con base en un indice de masa corpora (IMC): grupo de peso norma (NW) y grupo de personas obesas. Los resultados de linea base indicaron
que la concentracion y actividad de PON1 fueron significativamente mayores en e grupo NW en comparacion con e grupo de personas obesas.
También se encontrd que la actividad de PON1 fue significativamente mayor en € grupo NW en comparacion con € grupo de personas obesas en las
demés mediciones. Es més, la concentracion y actividad de PON1 aumentd significativamente en ambos grupos combinados inmediatamente luego del
gercicio y regresd a sus niveles basdes en 24 horas. La actividad de PON1 aument6 significativamente en € grupo de personas obesas IPE y esto s2

observé con aumentos en en HDLc, Apo A1y TBARS.
Palabras claves. actividad de PON1, gercicio, lipidos, lipoproteinas.

Introduction

Over 32% of U.S. adultsdo not participatein leisuretimephysicd
activity and women were reportedly less active than their male
counterparts(Goet d., 2013). Physica activity guiddinesprovided by
theAmerican Collegeof SportsMedicine(ACSM) and American Heart
Asociation (AHA) state that adults between the ages of 18-65 years
should accumulate at least 30 minutes of moderate-intensity aerobic
exerciseon5daysper week (Haskdl et d., 2007). Thisweekly volume
hasbeen shown to betheminimumleve of physical activity neededto
prevent hypokinetic diseases(Haskell et d., 2007). However, according
totheACSM and Centersfor Disease Control and Prevention (CDC),
nearly half of al adults do not meet the ASCM and AHA guiddines
mentioned above («Adult participation in recommended levels of
physicd activity—United States, 2001 and 2003,» 2005; Haskell et d.,
2007).

Heslth benefitsof regular exerciseinclude decreaseblood pressure
(BP),improvedinaulingenstivity, improved glucoseregulation, decressed
body weight, improved antioxidant defenses, and improved
dydipidemias(Dufaux, Order, Muller, & Hollmann, 1986; Durdtineet
d., 2001; Grandjean, Crouse, & Rohack, 2000; Lesgardset d., 2002
Miller et d., 1979; Nakamura, Uzawa, Maeda, & Inomoto, 1983;
Szodtak & Laurant, 2011). Aerobic exerciseimproveslipid profilesby
increasing plasma high-density lipoprotein (HDL) concentrations
(Dufaux etd., 1986; Durgtineet d., 2001; Grandjean et d., 2000; Miller
et a., 1979; Nakamura et d., 1983) and lowering plasma TG levels
(Grandjean et d., 2000; Kantor, Cullinane, Herbert, & Thompson,
1984). Eventhough regular exercisehasmany benefits, an acutebout of
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exercisegeneratesfreeradicasleading toincreased oxidative stress (Ji,
1995).

Oxidation of low-density lipoprotein (LDL) and HDL can be
atenuated by animportant enzyme, PON1 (Aviramet d., 1998; M. |.
Mackness, Arral, Abbott, & Durrington, 1993; M. |. Mackness &
Durrington, 1995; Sorenson et d., 1999; Watson et d., 1995), which
protects LDL and HDL by hydrolyzing the oxidized phospholipids
formedonLDL andHDL partides(Avirametd., 1998; M. |. Mackness,
Arrol, & Durrington, 1991). PON1 isaca cium-dependent enzymeand
is the most abundant of the PON family of enzymes thet circulates
excdusvey withtheHDL particle (Aviram & Rosenblat, 2004; Boman,
1980; Deskin et d., 2002; Khersonsky & Tawfik, 2005; LaDu, 1996;
Mackness, Durrington, & Mackness, 2004; Primo-Parmo, Sorenson,
Teiber, & LaDu, 1996). PON1 wasfirst recognized for the &bility to
detoxify organophosphate compounds and its namewas derived from
acommonly used subgtrate, paraoxon (Aldridge, 19533, 1953b; Mazur,
1946). Recently, two meta-analyses observed an incressed risk of
coronary heart disease (CHD) in subjects with low PON1 activity
regardlessof age(Wang et d., 2012; Zhao et d., 2012).

Thelimited research determining theinfluenceof asinglesessonof
aerobic exercise on PON1 concentration and activity have yielded
conflicting results (Benitez et d., 2002; Iborra et d., 2008; Otocker
Kmiecik et d., 2010; Tomaset d., 2002). For instance, PON1 activity
wassgnificantly higherimmediately followingasinglesessonof aerobic
exercise (Otocka-Kmiecik et d., 2010; Tomaset d., 2002). In contrast,
PONL1 activity was not dtered following a single session of aerobic
exercise(Benitezet d., 2002; Iborraet d., 2008). In each of thestudies
above, theinvestigatorsdid not report concentration of PON1 or caoric
expenditure. Increasesin PON1 activity have been reported to counter
the free radicas produced on lipoproteins associated with exercise
(Otocka-Kmiecik et d., 2010; Tomas et d., 2002), but exercise may
influence the concentration of PON1 leading to changes in activity.
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Furthermore, asinglesesson of aerobic exerciseiswel | documentedto
improve lipoprotein profiles and increases in HDLc have been seen
with caoricexpendituresaslow as350 ke s(Crouseet d ., 1995). Since
PON1isan HDL -associated enzyme, it may beimportant to examine
if caloric expenditureplaysarolein atering PON1.

Therefore, the purpose of thisstudy wasto examinethechangesin
the concentration and activity of PON1 following asingle session of
aerobic exercise on a treadmill expending 400 keds of energy a an
intensity of 60 to 70%VO, .

Methods

Subjects

Sixteen apparently healthy adult mae volunteers participated in
this study. They were recruited by email and flyers that were posted
around campus. Participants were screened and risk gratified by the
useof ahedth history questionnaire. They were excluded if they were
smokersor onlipid-dtering medications. Thesubjectsthat metinclusion
criteriawereequally assigned to oneof two groupsbased ontheir body
mass index (BMI). A subject with a BMI of < 25 kg/n? would be
assignedtotheNW group and aBMI > 30 kg/m? would beassgned to
Obese group. The Auburn University a Montgomery Ingtitutional
Review Board gpproved the protocol and dl participants volunterily
signed aninformed consent.

Maximal Graded Exercise

Each participant wasasked to completeamaximal graded exercise
test (GXT) on a treadmill (Trackmaster, Newton, KS). The Bruce
Protocol was employed to determine maxima oxygen consumption
(VQ,,)- Expiredgas(oxygenand carbondioxide) fractionsweresampled
continuoudy using apneumotach, mixing chamber, and gasanalyzers
through aParvo Medicscart (Sandy, UT). Heart rateand blood pressure
was assesed throughout the GXT.

I ntervention

A schematic is presented in Figure 1. All participants underwent
testing on four separate days. The participants were asked to avoid
strenuous activity 24 hours prior to coming into the laboratory. The
initia testing (Day 1) included preliminary screening of subjects and
collection of anthropometric varigbles. The participantsreported tothe
Humean Performance Laboratory at Auburn University at Montgomery
seven daysfollowing theinitid GXT (Day 2).

Prefiminary
Screening and
VO, {Day 1}

Single Session of
Exercise to

Expend 400 keals

(Day 2)

Blood Collection Blood Collection
Immediately Post- 24 hours Post-
Exercise (Day 2) Exercise {Day 3

Blood Coflection
Pre Exercise
(Baseline) {Day 2}

Biood Colfection
48 hours Post-
Exercise (Day 4)

Figure 1. Schematic for Exercise and Blood Col lection.

A fagting blood samplewascollected prior tobeginning theexercise
sesson. Each participant completed asinglesession of aerobicexercise
onatreadmill at anintensity of 60to 70%\V O, to expend 400 keals.
Theparticipant’sexpired gasesweremeasured until 400 keal sof energy
wasexpended. Immediatey post-exerciseablood samplewascollected
(Day 2). The participants reported back to the laboratory 24 (Day?3)
and 48 hours post-exercise (Day 4) for fasting blood draws.

Blood Sampling

Blood sampleswere drawn 10to 12 hoursfollowing an overnight
fest. Blood samples were drawn prior to the exercise sesson (PRE),
immediately pogt-exercise (IPE), 24 hours post-exercise (24), and 48
hourspost-exercise (48) under fasting conditions. Blood ssmpleswere
centrifuged at 3000 rpm for 15 minutes. An diquot of serum was
prepared and placed into a-80°C ultrdow freezer until testing.
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Laboratory Testing

Lipidsand Lipoproteins. Lipid profiles, Apo A1, and Apo B were
determined by an automated andyzer inaSiemensADVIA chemistry
platform (Malvern, PA). Thecoefficient of variationfor thesevariables
was less than 2%.

PONL1 concentration. Enzyme linked immunosorbent assay
(ELISA) was used to determine the PON1 concentration in serum.
PON1 wasdetermined usingcommercidly available ELISA kit (USCN
Life Sciences Inc.; Wuhan, Ching). The samples and standards were
andyzed in duplicate. A 96 well plate washer and plate reeder (Biotek
Ingrumentsinc.; Winooski, VT) wasused and programmed according
to manufacturer’singtructions. The PON1 concentration was reported
inng/mL. The coefficient of variation was5.3%.

PON1 activity. PON1 activity was determined by using a
commercially available enzymatic kit (Zeptometrix Corporation;
Buffalo, NY). The samples and stlandards were andlyzed in duplicate.
The absorbance was measured a 270 nm using a Spectronic UV1
spectrophotometer by Thermo Scientific. The PON1 activity was
reported in KU/L. Theinter-assay and intre-assay variation was 2.3%
and 2.6%, respectively.

TBARS Thiobarbituric acid reactive substances (TBARS) were
determined by usngacommerdidly avalableenzymatickit (Zeptometrix
Corporation; Buffdo, NY). TBARS were usad as a marker of lipid
peroxidation. The samples and standards were anayzed in duplicate.
The absorbance was measured a 532 nm using a Spectronic UV1
spectrophotometer by Thermo Scientific. TBARS are expressed as
malondial dehydeequivaentsand reportedinnmol/mL. Theinter-assay
and intra-assay variation was 5.9% and 5.1%, respectively.

Lipids, lipoproteins, PON1 activity, PON1 concentration, and
TBARS were adjusted for plasma volume changes (Dill & Codlill,
1974).

Satigtical Analysis

Statisticd analyss were performed using IBM® SPSS°, verson
19, 2010.All messurementswereexpressed asmean+ Sandard deviaion
(SD). Thechangesinthevariables PRE, | PE, 24, and 48 werecompared
using a2 (group) x 4 (sampling points) repested messuresSANOVA.
Independent and Paired T-testswere performed to andyze differences
between groupsand sampling points, respectively. Satidtica significance
was determined as p < 0.05.

Resaults

The descriptive characterigtics of the subjects are presented in
Table 1. Therewereno significant group differencesin ageand height.
Weight, BMI, and waist circumferencewere significantly lower inthe
Norma Weight (NW) versus Obese group (p < 0.001, for dl). NW
groupshowed significantly higher VO, vauescompearedtotheObese
group (p=0.01).

Table 1.
Descripti ve Characteristi cs.

. . Nor mal Weight Obese
Variable Units n=9 (n=8) p
Age yrIs. 348 £ 80 290+ 79 0.170
Height an 1788 + 33 1758 + 8.6 0.365
Weight kg 756+ 78 109.2 + 15.8* <0.001
BMI kgm2 235+ 19 353 + 4.0* <0.001
Waist Circumference 806+ 9.1 106.7 & 9.0 <0.001

Maxi mal Oxygen Uptake mlkgLlmin 455+ 110 311 + 80* 0.010

Values are presented as means + standard deviation. BM |, Body Mass Index. Satisticd significance (p <
0.05), * between groups.

Table 2.
Basd inevaluesfor blood lipids and oxidativestress markers.

Variable Units Normal Weight Obese p
(n=8) (0=8)

TC mmol I 964 + 1.73 9.69 + 2.30 0.957
TG mmol -1 454 + 168 744 £+ 6.9 0.272
dbL mmol 578+ 171 582 + 1.53 0.969
HDLc mmol I 266 + 048 245+ 0.42 0.366
ApoAl gl 118 £ 011 115+ 0.13 0.692
ApoB gl? 0.80 + 0.18 083 + 0.20 0.765
PONla kU1 1936 + 26.9 160.0 + 29.0 0.031*
PON1c ng-mi-1 2224 + 748 148.7 £+ 60.4 0.048*
TBARS nmol-mi* 4.04 £+ 1.59 523+ 213 0.224

Values are presented a means + standard deviation. TC, totd cholesterol; TG, triglycerides; dLDL, direct
low-density lipoprotein; Apo A1, Apolipoprotein A1; Apo B, Apolipoprotein B; HDLc, high-density
lipoprotein cholesterol; PON1 g Paraoxonase 1 ectivity; PON1c, Paraoxonase 1 concentration; TBARS,
Thiobarbituri cad d reacti ve substances. Statistical si gnificance (P <0.05), * between groups.
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Lipids, lipoproteins, PON1, and TBARSweremeasured et basdine
for NW and Obese group and results are presented in Teble 2. There
were no differences for lipids, lipoproteins, and TBARS a basdine
between groups(p> 0.05). However, PON1 concentration and activity
wereboth sgnificantly higher at basdineintheNW ascomparedtothe
Obese group (p = 0.031 and p = 0.048).

A single session of aerobic exercise on atreadmill expending 400
ked a anintengity of 60to 70%V O, wasperformed by theNW and
Obesegroups. Theresultsfor lipids, lipoproteins, PON1, and TBARS
are presented in Table 3. Totd cholesteral (TC), triglycerides (TG),
direct low dendgty lipoprotein (dLDL) were not atered IPE for either
group. However, TG weresgnificantly reduced 24 hourspost exercise
ascomparedto PRE intheNW group (p=0.05). HDL cwassgnificantly
increasad inthe Obese group | PE (p = 0.032), but notinthe NW group
(p>0.05).

Table 3.
Group Biochemical Characteristi cs Before and After Exercise.
Variable  Units Group PRE IPE 24 Post 48 Post
TC mmol -1 NwW 964 £ 1.73 10.01 + 1.49 9.77 £ 154 943 + 174
Obese 9.69 + 2.30 10.09 + 2.13 954 + 223 9.56 + 2.37
TG mmol 1 NwW 454 + 168 4.95 + 1.87 4.14 + 160t 420 + 178
Obese 744 + 6.96 6.98 + 5.85 574 + 3.26 5.86 + 2.92
dbL mmol 1 NwW 578 £ 1.71 5.96 + 159 5.83 + 1.54 5.53 + 1.52
Obese 5.82 + 153 6.07 + 149t 5.79 + 1.60 5.86 + 179
HDLc mmol -1 NwW 2.66 + 0.48 2.73 £ 051 2.74 £ 058 2.66 + 0.60
Obese 245 + 042 2.55 + 0.38t 247 £ 045 2.44 + 047
Apo Al gl NwW 118 £ 0.11 123+ 012 1.20 £ 0.12 1.19 + 0.14
Obese 115+ 0.13 1.20 + 0.11t 1.16 + 0.13 1.15 + 0.12
Apo B gl?t NwW 0.80 + 0.18 0.83 + 0.17F 0.81 + 0.17 0.77 £ 0.17
Obese 0.83 £ 0.20 0.86 + 0.22t 0.83 + 0.24 0.83 + 0.25
PON1la kUt NwW 1936 + 26.9* 198.7 + 27.9 1874 + 31.7 192.0 + 37.2
Obese  160.0 + 29.0 172.2 + 28.8t 1616 + 31.1 165.7 + 26.3
PON1c ng-mi™ NwW 2224 + 74.8* 2299 + 71.2* 2041 + 61.2*  206.5 + 68.2*
Obese 1487 + 60.4 1385+ 454 1239 + 46.3t 137.9 + 464
TBARS nmol-ml NwW 4.04 + 159 5.17 + 2.62t 441+ 172 4.08 + 139
Obese 523 + 213 6.15 + 2.08t 6.34 + 2.59 5.13 + 2.01

PRE, before exerdse IPE, immediately post-exerd se 24 Post, 24 haurs post-exercise; 48 Post, 48 hours
post-exercise; NW, Normal Wei cht; TC, total chol esterol; TG, triglycerides; dLDL, direct | ow-density
lipoprotein; Apo A 1, Apolipoprotein A1; Apo B, Apolipoprotein B; HDLc, high-density lip gorotein
cholesterol; PON1a, Paraoxonase1 activity; PON1c, Paraoxonase 1 concentrati on; TBARS, Thiobarbi turic
acid reactive substances. S atigtical significance (p < 0.05); * between groups; T within group compared to
PRE. Results are presented mean + SD.

PON1 concentration was significantly higher in NW than Obese
for dl time points (p < 0.05). In the NW group, PON1 concentration

wasnot dtered by asnglesesson of exerciseimmediately post-exercise
(Figure 2) (p > 0.05). Thiswassmilar in the Obese group.
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Figure 2. Paraoxonase 1 Concentraion
Basdine before exerdse IPE, immediately post-ex erd se; 24 Post, 24 hours post-exercise; 48 Post, 48 hours
post-exercise; Statistical s gnificance (p < 0.05), * between groups, T within group versus PRE, $ within
group versus IPE, ~ wi thin group versus 24. Results are presented mean &= SD.

IntheNW group, PON1 activity wasnot dtered followingasingle
sssonof exercise. Inthe Obesegroup, PON1 activity wassignificantly
higher | PE ascompared to PRE (p=0.002) fallowingasinglesesson of
exerde(Figured).

ApoAl wasnot dtered in the NW group following the exercise
sesson. However, in the Obese group Apo Al were significantly
increased | PE as compared to PRE (p=0.021). Inthe NW and Obese
groups, Apo B weresignificantly increased | PE ascompared to PRE (p
=0.041andp=0.049). TBARSweresgnificantly increesedinNW (p
=0.028) and Obesegroups(p< 0.001) IPE and returned to pre-exercise
leveswithin 24 hours (Figure 4).

TheNW and Obesegroupswerecombined and thedataispresented
inTable4. TCweresgnificantly increased following asinglesesson of
exerciseimmediately pogt-exercise as compared to PRE (p = 0.002).
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Figure 3. Paraoxonase 1 Activity

Beaseline, beforeexercise; | PE, immedi & ey post-exercise; 24 Post, 24 hours post-ex erd sg 48 Post, 48

hours post-exerd se; Sati sticd significant (p < 0.05), * Significantly higher in NW as compared to obese

at each time point. T wi thin group signifi cantly higher IPE as compared toPRE. Results are presented

mean + SD.
HDLc were sgnificantly increased IPE (p = 0.041). TG were not
dteredfollowingasnglesessonof exercise(p>0.05). ThedLDL were
sgnificantly increased IPE (p = 0.008). Apo Al were significantly
increased IPE (p = 0.003) and 24 hours post exercise (p = 0.033) as
compared to PRE. Apo B were only significantly increased IPE (p=
0.003). PONL1 activity were significantly increased IPE (p = 0.002).
PON1c was not dtered | PE, but were significantly reduced 24 hours
post exercise (p = 0.006). TBARS were significantly increased | PE (p
<0.002).
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Figure4. TBARS Concentration

Basdine before exercise; | PE, immediate y p ost-exercise; 24 Post, 24 hours post-exercise; 48 Post, 48
hours post-exercise; Stti stical significant (p <0.05), * S gnifi cantly hi gher in normal weight as
compared to obese & each time point. 1 withi n group significantly higher | PE as compared to FRE.
Resul tsare presented mean & SD.

Pearson-Product Moment Corre ationswereperformedto evauate
relationships following exercise-induced changes between PON1
activity, PON1 concentration, HDLc, Apo Al, and TBARS. In the
NW group, HDLc and Apo Al were significantly correlated with one
another following asingle sesson of aerobic exercise (r = 0.919, p=
0.001). In the Obese group, HDLc and Apo A1 were sSgnificantly
correlated following the exercise session (r = 0.991, p< 0.001). Inthe
Obese group, exercise-induced changesin TBARS were significantly
correlated with exercise-induced changesin PON1 ectivity (r=0.730, p
= 0.040), HDLc (r = 0.799, p = 0.017), and Apo A1 (r=0.773,p =
0.024). Furthermore, PON1 activity had a postive correation with
HDLc (r = 0462, p = 0.249) and Apo Al (r = 0458, p = 0.254)
following the bout of exercise, but they were not significant. In the
combined group, exercise-induced changes HDLc and Apo Al were
sgnificantly corrdated (r = 0.917, p< 0.001).

Discussion

Aerobic exercise is generdly prescribed to control weight and
improve overdl hedth. Thereislimited research on the influence of
aerobic exercise on PON1 status (concentration and activity) as
previoudy described. Macknesset d. (B. Macknesset d ., 2001) suggests
thet determining the concentration and activity of PON1 arecritical in
determining the status of PON1. This study examined changesin the
concentration and activity of PON1 followingasinglesessonof aerobic
exerciseinNW and Obesemen.
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PON1 concentration was determined in our study and was
sgnificantly higher in the NW group as compared to the men in the
Obesegroupacrossdl timepoints However, asnglesessionof exercise
did not dter PON1 concentration for either group. This is the first
study to my knowledge that has examined changes in PON1
concentrationfollowingasinglesesson of exerciseexpending400kcas
of energy.

An acute bout of aerobic exercise has been previoudy shown to
increese PON 1 activity (Otocka-Kmiecik, Bortnik, Szkudlarek, Nowek,
& Orlowska-Mgdak, 2013; Otocka-Kmiecik et d., 2010; Tomeset d.,
2002). In contragt, two additional investigatorsdid not find anincreese
in PON1ectivity followingasinglesesson of aerobicexercise(Benitez
et d., 2002, Iborra et d., 2008). In this current study, PON1 activity
wasonly significantly increased in the Obese group | PE, but notinthe
NW group. Thissgnificant increasein PON1 activity was seen along
withincreasesin HDL cin the Obese group. TheseHDL cfindingsare
conggtent with other studies (Crouse et d., 1995; Grandjean €t d.,
2000). HDLcwasnot dteredinthe NW group. Theincreasesin PON1
activity and HDL cintheObesegroup may suggest thet theseindividuals
may benefit more from a single session of aerobic exercise than men
whoareNW. Inthe combined groups, PON1 activity wassignificantly
higher immediately post exerciseand returned to basdinelevelswithin
24 hours as we and other investigators have reported (Iborra et d.,
2008; Otocka-Kmiecik et d., 2010; Tomaset d., 2002). Thisisthefirst
study toexaminechangesin PON1 activity followingasnglesesson of
aerobicexercisechangesexpending 400 kea sof energy.

ApoAl, akey HDL-associgted lipoprotein, is not necessary for
the attachment of PON1 with HDL or phospholipids (Sorenson et d.,
1999). However, the stability and activity of PONZ1isenhanced inthe
presence of Apo Al as compared to without Apo Al (Sorenson et dl.,
1999). Investigators have suggested that Apo A1 be determined along
with PON1 activity (Otocka-Kmiecik e d., 2010). In our study, a
singlesession of exercisesgnificantly increesed ApoAlinthe Obese
group | PE, but notinthe NW group. CorrelationsbetweenApoAland
PON1 activity exhibited a modest positive associgtion in the Obese
group. When the Obese and NW groups were combined the Apo Al
wassgnificantly increased | PE. Our resultsaresimilar toinvestigators
that reported an increasein Apo A1 following exercise (Rector et dl.,
2007).

TBARSwasandyzed to determinelipid peroxidationfollowinga
snglesessonof aerobicexercise. Inour cohort, TBARSwass gnificantly
higher a basdine in the Obese group as compared the NW group,
which is congstent with other publish data (D’ Archivio et d., 2012).
TBARSwas s gnificantly increased in the both groups | PE indicating
an increase production of free radicals from the exercise session. The
increased TBARS was positively correlated with PON1 activity
indicating the activity may beinresponseto lipid peroxidation. Thisis
congstent with findings from other studies (Otocka-Kmiecik et d.,
2010; Tomas et d., 2002). Additiondly, the same was true when the
two groups were combined.

In conclusion, PON1 concentration was not dtered by a single
sesson of aerobicexerciseinéther group. However, asinglesession of
aerobic exercise was shown to significantly increase PON1 ectivity in
the Obesegroup | PE, but not inthe NW group. However, our datamay
suggest that Apo A1 may be a potential mechanism to explain the
increased PON1 activity following aerobic exercise. We did not
investigate this potential mechanism in this study. Furthermore,
accumulating 400 ked of exerciseper day may beeffectiveintervention
for individuasthat are Obeseto reduce weight and provide additional
hedlth benefits aswell asimprove PON1 status.
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