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Purpose: Poor cardiorespiratory fitness (CRF) is linked to cognitive deterioration, but its effects
on lipid heterogeneity and functional properties in older African American (AA) subjects with
mild cognitive impairment (MCI) need elucidation. This study determined whether exercise
training-induced changes in blood lipid particle sizes (LPS) were associated with CRF deter-
mined by VO,Max in elderly AAs with MCI. Given the pivotal role of brain-derived neuro-
trophic factor (BDNF) on glucose metabolism, and therefore, “diabetic dyslipidemia”, we also
determined whether changes in LPS were associated with the levels of serum BDNF.
Methods: This analysis included 17 of the 29 randomized elderly AAs with MCI who had
NMR data at baseline and after a 6-month training. We used Generalized Linear Regression
(GLM) models to examine cardiorespiratory fitness (VO,Max) effects on training-induced
change in LPS in the stretch and aerobic groups. Additionally, we determined whether the level
of BDNF influenced change in LPS.

Results: Collectively, mean VO,Max (23.81+6.17) did not differ significantly between aero-
bic and stretch groups (difference=3.17+3.56, P=0.495). Training-related changes in very low-
density lipoprotein, chylomicrons, and total low-density lipoprotein (LDL) particle sizes
correlated significantly with VO,Max, but not after adjustment for age and gender. However,
increased VO,Max significantly associated with reduced total LDL particle size after similar
adjustments (P = 0.046). While stretch exercise associated with increased protective large high-
density lipoprotein particle size, the overall effect was not sustained following adjustments for
gender and age. However, changes in serum BDNF were associated with changes in triglycer-
ide and cholesterol transport particle sizes (P < 0.051).

Conclusion: Promotion of stretch and aerobic exercise to increase CRF in elderly AA
volunteers with MCI may also promote beneficial changes in lipoprotein particle profile.
Because high BDNF concentration may reduce CVD risk, training-related improvements in
BDNF levels are likely advantageous. Large randomized studies are needed to confirm our
observations and to further elucidate the role for exercise therapy in reducing CVD risk in
elderly AAs with MCI.

Keywords: lipoprotein, elderly, exercise, cardiovascular disease, Alzheimer’s disease, brain-
derived neurotrophic factor, cardiovascular fitness

Introduction
Cardiovascular disease (CVD) risk is associated with elevated risk of mild cogni-
tive impairment (MCI), with the potential of progressing to Alzheimer’s disease
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(AD) dementia' > which is 10 times that in normal
populations.* It is also increasingly recognized that sys-
temic metabolites such as blood lipid concentration in AAs
with MCI may associate more with the conversion from
MCI to AD dementia than previously conceived.”® As
shown in disorders of endogenous lipid metabolism and
neurodegenerative diseases,” individuals with subclinical
CVD are at a higher risk for dementia and AD.® Indeed,
several conditions known to increase CVD risks such as
high blood pressure, diabetes, and high cholesterol levels
are also associated with increased risk of cognitive dete-
rioration, neurodegeneration, and Alzheimer’s disease.”'°
However, it is unknown whether higher rates of cognitive
loss among elderly AAs are related to the relatively high
burden of CVD.

Growing evidence suggests that chronic renal failure
(CRF) can influence serum BDNF known to promote
decreased CVD risk and mortality, but this relationship
needs more nuanced understanding, particularly in AA
with MCIL In fact, Mendelian randomization suggests a
causal protective role of BDNF in the pathogenesis of
CVD."" However, possible interactions among exercise,
serum BDNF, and cardiovascular disease risk have not
been examined in AAs who suffer significantly higher
rates of CVD and cognitive loss. Notably, regular physical
exercise may increase BDNF level and reduce CVD risks
by increasing brain perfusion and oxygen flow to the brain,
with simultaneous reductions in blood lipids'* and
increased BDNF levels.'* Though older AAs suffer higher
rates of CVD and concomitant memory loss, it not known
if exercise can promote improvements in the heterogenous
Nuclear Magnetic Resonance Spectroscopy (NMR)-mea-
sured lipids in older AA MCI subjects.

To inform the effects of physical activity on lipids and
lipoprotein metabolism on CVD, we evaluated blood lipids
using NMR-measured lipoprotein (NMR-lipid) subclass
analysis in AAs with MCI. In this pilot study, training-
induced change in lipid particles was examined in elderly
AAs with MCI following 6-month of aerobic or stretch
exercise program. Also, we examined the relationship
between change in serum BDNF and changes in lipid
particle sizes as it relates to CVD risk.

Methods

The methods used for this study have been previously
reported.'® Briefly, the protocol was approved by the
Howard University Institutional Review Board, and

informed consent was obtained from all participants prior

to the sample collection and intervention. Volunteers were
recruited through a newspaper advertisement, direct mail-
ing, health fairs, and hospital clinics. Of those who com-
pleted the intervention, seventeen older AA volunteers
confirmed to be MCI randomly assigned into a six-month
program of either aerobic or stretch exercise had NMR data.
Participants underwent 40 mins of supervised training three
times/week. VO,Max was determined at baseline and
repeated after subjects completed the 6-month exercise
program.

Screening Phase | And |l

The inclusion criteria were age >55 years, ability to perform
vigorous exercise without causing harm to self, meeting
study criteria for MCI, having a study partner, in general
good health, willing to exercise for study duration, and being
able to undergo all required assessments. Diagnosis of MCI
was made using the following criteria: memory complaints,
education adjusted Mini-Mental State Examination (MMSE)
scores, where the Adjusted MMSE=Raw MMSE—(0.471 x
[education-12]) + (0.131 x [age — 70]) with a score of 24-30
being inclusive,'* objective memory loss, ascertained by
performance on education-adjusted scores on the Wechsler
Memory Scale Logical Memory II, Clinical Dementia Rating
Scale (CDR) of <0.5, modified Hachinski score <4,
Geriatrics Depression Scale (GDS) <6. Monitoring was car-
ried out for probable dementia according to National Institute
of Neurological and Communicative Disorders and Stroke
and the Alzheimer’s disease and Related Disorders
Association criteria, medical, neurological, psychiatric
assessments, and medication effects or delirium.

MMSE and logical memory scores, vital signs and
anthropometric measurements were obtained, including
performing a detailed general physical and neurological
examination after obtaining informed consent. Fasting
blood was drawn for determining plasma NMR-lipids
and BDNF as previously reported.'*'* Participants were
screened using prespecified inclusion/exclusion criteria,
and a qualifying treadmill test to determine ability to
exercise safely. The maximal treadmill exercise test used

the Bruce protocol'>'¢

to screen to ascertain CVD safety
and the threshold for inclusion. Tests were terminated
when the subject could no longer continue, or CV signs
or symptoms occurred. Blood pressure, heart rate, and
ECG were recorded before the test, at the end of every
exercise stage, and every 2 min for 6 min after discontinu-
ing the test as reported.'” VO,Max was determined using a

validated customized online system (Kb4 by Cosmed,
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Chicago Illinois). Prior to treadmill screening tests, all
participants had brain MRI to exclude significant intracra-
nial pathology. Before randomization, study partners and
subjects maintained regular caloric intake during the study
period, while on an American Heart Association Step 1
diet: (<30% of energy from fat, ~55% from carbohydrate,
~15% from protein, and cholesterol intake <300 mg/day).

Randomization, Blinding, And Baseline
Testing

After randomizing volunteers into exercise intervention
(n = 14) and control (n = 15) groups, baseline tests were
performed. All staff, except those directly monitoring
exercise training, were blinded to group assignments.
The data were de-identified using assigned unique iden-
tifiers for labeling and tracking.

After dietary stabilization, randomization, and familiar-
ization with screening treadmill tests, additional treadmill
tests were performed to determine baseline VO,Max and
endurance capacity, using a modified Bruce protocol.
Discontinuation criteria for these tests were similar to
those used for the screening tests. Twelve hours prior to
drawing blood for baseline tests, participants were
instructed not to eat or use alcohol, use anti-inflammatory
medication, smoke or perform any exercise in 72 hrs
before testing. Participants who had an infection in the
week before testing were excluded from the study.

Aerobic Exercise Training And Stretch

Protocol

Details of this protocol have been previously described. Both
the intervention (aerobic exercise) and control (stretch exer-
cise) groups underwent supervised exercise training three
times/week lasting 6 months. Initial training sessions lasted
20 min at 50% VO,Max, as previously reported.'> During
each session, training duration increased by 5 min/week until
subjects completed 40 min of exercise at 50% VO,Max.
Then, training intensity increased by 5% VO,Max weekly
until achieving 70% VO,Max. Participants were instructed to
add an unsupervised 45-60 min lower intensity walk on the
weekend after the first 4—6 weeks of exercise.

Stretch activity consisted of exercise positions that
produced a slight pull on the muscle but not to the point
of pain while maintaining stretch positions for 15-30 s.
Because static but not a dynamic stretch of joints increases
flexibility, joint range without motion loss have minimal
impact on VO,Max.'® Each stretch was directed at often

tight muscles (hamstrings, hip flexors, calves, and chest),
and repeated slowly 3-5 times on each body side three
days/week using different positions for about 40 mins.'”
After a 6-month aerobic and stretch exercise program, all
baseline tests including VO,Max, lipid particles were repeated

under similar standardized conditions and processes.

BDNF And Blood Lipid Analyses

Blood lipid particle sizes were measured using NMR
spectroscopy,”® a technique that simultaneously quantifies
the number and sizes of very low-density lipoprotein
(VLDLNMmR), low-density lipoprotein (LDLywmr), and high-
density lipoprotein (HDLnwg) particles, expressing each as a
lipoprotein particle concentration (particles/L), or as an aver-
age particle size measured in nanometers, [lipoScience,
Chicago Illinois].?' Serum BDNF levels were quantitatively
determined using the human BDNF ELISA kit (Abcam,
Cambridge, MA USA) as reported previously."

Statistical Methods

We used descriptive statistics to assess patient baseline
clinical and demographic characteristics associated with
the exercise testing groups (aerobic vs stretch). For cate-
gorical variables, the counts (proportions) were obtained
and evaluated for significant differences using chi-square
and Fisher’s exact tests. To test for differences in baseline
characteristics in aerobic versus stretch groups, we per-
formed an analysis of variance (ANOVA) for continuous
variables to assess significant differences in means.
Wilcoxon’s rank-sum test was applied for comparisons of
non-normal continuously distributed data. The association
between exercise and change (baseline vs 6-month) in
particle size was tested using GLM models. Potential
confounders of the association between change in particle
size and exercise were included in a multivariable logistic
regression analysis (variables are presented as estimates,
standard errors and p-values). P-values less than 0.05 were
considered statistically significant and confidence intervals
(CI) calculated at the 95% level. All analyses were con-
ducted using the Statistical Analysis System software 9.3
(SAS Institute, Cary, NC).

Results

Baseline Characteristics

The baseline characteristics (Table 1) were limited to
participants who completed the study and had data for
VO,Max. Overall, the sample mean age was 71 + 6.90
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Table | Baseline Characteristics of Study Participants by Exercise Group. Participants With Baseline VO,Max Data Randomized to

Aerobic Exercise Program and Stretch Exercise Control Group

Characteristics All Participants Aerobic (n = 10) Stretch (n =7) P value
Age (yrs.) 71.19 (6.90) 72.10 (6.94) 69.89 (7.18) 0.419
Gender (% Female) 12 (70.59%) 7 (70.00%) 5 (71.43%) 1.000
Body mass index 29.11 (4.47) 27.34 (4.36) 31.64 (3.46) 0.051
Years of education 16.18 (3.59) 16.80 (3.82) 15.29 (3.30) 0.454
Cognitive score MMSE 27.00 (2.55) 26.10 (2.73) 28.29 (1.70) 0.067
Adjusted MMSE 25.52 (2.43) 24.47 (2.41) 27.02 (1.62) 0.040
VO,Max (relative) 23.81 (6.17) 22.50 (2.71) 25.67 (9.15) 0.495
Total VLDL and Chylomicron particles (nmol/L) 51.27 (40.48) 43.22 (25.43) 62.77 (56.00) 0.626
Large VLDL and Chylomicrons particles (nmol/L) 1.41 (3.09) 0.31 (0.25) 2.97 (4.53) 0.434
Medium VLDL particles (nmol/L) 26.76 (24.53) 22.68 (20.95) 32.58 (29.66) 0.435
Small VLDL particles (nmol/L) 23.09 (17.62) 20.20 (13.65) 27.22 (22.68) 0.558
Total LDL particles (nmol/L) 1178.94 (396.80) 1079.76 (254.66) 1320.64 (531.76) 0.558
Large LDL particles (nmol/L) 345.20 (169.37) 356.93 (161.30) 32845 (192.13) 0.696
Total small LDL particles (nmol/L) 807.25 (466.50) 700.17 (297.98) 960.21 (633.03) 0.696
Medium small LDL particles (nmol/L) 166.63 (100.67) 136.83 (67.13) 209.21 (129.10) 0.205
Very small LDL particles (nmol/L) 640.67 (370.03) 563.45 (232.98) 751.00 (509.48) 0.499
Total HDL particles (nmol/L) 29.93 (4.62) 28.90 (4.42) 31.40 (4.84) 0.329
Large HDL particles (nmol/L) 8.27 (4.35) 8.92 (4.15) 7.34 (4.79) 0.558
Medium HDL particles (nmol/L) 1.15 (1.32) 1.20 (1.34) 1.08 (1.39) 0.550
Small HDL particles (nmol/L) 20.51 (6.28) 18.79 (6.21) 22.96 (5.96) 0.499

years, 70.59% women and BMI of 29.11+4.47. However,
the stretch group had significantly higher BMI than the
aerobic group (31.64+4.36 vs 27.3443.46; p = 0.051) at
baseline. Whereas, mean years of education (16.18 + 3.59)
did not differ significantly between the two groups, the
stretch group performed significantly better than the exer-
cise group on the adjusted MMSE (mean = 27.02+2.41 vs
24.47£1.62; p = 0.040) at baseline. Although the stretch
group also performed slightly better than the aerobic group
on the test of endurance at baseline (mean relative
VO,Max 25.3942.72 vs 22.7849.15; p = 0.495), the dif-
ferences were not significant.

Training-Related Change In BDNF And
Lipid Particle Size

Table 2 represents the correlations between change in BDNF
and change in lipid particle size for all study participants. Total
VLDL and Chylomicron (triglyceride carrying lipoproteins)
particle sizes were significantly reduced in both aerobic
and stretch groups. Both correlated with change in VO,Max
(p < 0.007), but not with change in BDNF (p < 0.0127),
compared to change in large VLDL and chylomicron particles
(p < 0.456; P > 0.109). Exercise training-related change in
VO,Max was associated with a significant reduction in the
levels of medium size VLDL (p = 0.050) and small VLDL

particle sizes (p=0.023), suggesting that increased VO,Max
resulted in decreased production of VLDL particles. Only
medium VLDL particle size (Table 3) correlated with BDNF
(p < 0.038). Among the different HDL particles, change
in small HDL particles correlated with change in VO,Max
(p > 0.014), but not with change in BDNF (p > 0.0896).

These results indicate a moderate negative correlation
between the change in small HDL particle size and change
in VO,Max (r = —0.581, p = 0.014), suggesting that train-
ing-related increases in VO,Max may significantly affect
small and less favorable HDL particle size.

Effect Of Stretch And Aerobic Exercise
On The Association Of Change In Lipid
Particle Size With Change In VO,Max

The association between change in lipid particle sizes
with a change in VO,Max in the stretch or aerobic exer-
cise intervention is summarized in Table 4. Unadjusted
small VLDL, medium VLDL, and total VLDL and
Chylomicron particle sizes were significantly associated
with change in VO,Max (p = —1.89 SE = 0.56, p = 0.004;
—0.2 SE = 0.43, p = 0.048; —0.96 SE = 0.32, p = 0.009;
respectively). However, only small VLDL particle sizes
remained significant (p = 0.051) after adjustment.
Similarly, unadjusted change in total LDL particle sizes
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Table 2 Mean Change in Lipoprotein Particle Sizes and VO,Max by Exercise Groups. Correlation Between Change VO,Max (6-Month

Vs Baseline) and Change in Lipid Particle Size. Increases in VO,Max Resulted in Decreases in Lipid Particle Sizes of the Less Favorable

Lipids
Change In Particle Sizes And VO,Max | Groups Change In VO,Max Change In BDNF
Aerobic Stretch Correlation P-value | Correlation P-value
Coefficient Coefficient
Total VLDL & Chylomicron particles (nmol/L) [ 1.35 (18.64) —5.47 (36.57) —0.630 0.007* —0.385 27
Large VLDL & Chylomicrons particles (nmol/L) | 0.58 (1.25) —0.45 (1.74) —0.194 0.456 —0.402 0.109
Medium VLDL particles (nmol/L) —1.48 (15.41) —5.36 (21.34) —0.483 0.050%* —0.485 0.048
Small VLDL particles (nmol/L) 2.28 (14.85) 0.35 (15.17) —0.549 0.023* —0.096 0.715
Total LDL particles (nmol/L) —87.04 (254.95) | —10.64 (287.56) | —0.451 0.069 0.105 0.687
Large LDL particles (nmol/L) 26.16 (182.27) 98.67 (247.83) —0.077 0.768 0.098 0.708
Total small LDL particles (nmol/L) —119.25 (199.69) | —134.95 (254.74) | —0.206 0.428 0.179 0.492
Medium small LDL particles (nmol/L) —15.29 (41.54) —49.08 (50.32) -0.223 0.390 0.061 0.815
Very small LDL particles (nmol/L) —104.16 (163.21) | —116.21 (212.53) [ —0.162 0.535 0.228 0.379
Total HDL particles (nmol/L) —1.34 (2.50) 0.22 (3.11) —0.287 0.264 —0.451 0.069
Large HDL particles (nmol/L) —1.03 (1.40) 0.73 (1.25) —0.147 0.573 —0.490 0.046
Medium HDL particles (nmol/L) 1.23 (2.15) —0.22 (1.72) 0.210 0.419 0.064 0.807
Small HDL particles (nmol/L) —1.52 (1.56) —0.27 (2.19) —0.581 0.014* —0.034 0.896
Change in VO,Max 3.83 (8.07) —0.57 (10.93) -
Change in BDNF 2.52 (49.21) 19.75 (43.82) -

Table 3 Linear Regression Coefficients and Standard Errors for the Relationship Between Change in VO,Max Associated with Lipid
Particle Sizes in Stretch and Aerobic Groups. In Unadjusted Analysis (Model 1), Among all the Participants, Changes in VLDL Particle
Size (Total, Medium, And Small) and Total LDL Particle Sizes Were Significantly Associated with a Change in VO,Max. After Adjusting
for Age, Gender and Baseline Particle Size (Model 2), the Relationship of Lipoprotein Particle Sizes Including Total LDL Particle Size

did not Change With Change in VO,Max

All Participants (n = 17)

Change in Particle Size

Model | (Crude Analysis)

Model 2 (Adjusted Analysis)

B (SE) P-Value B (SE) P-Value

Medium VLDL particles (nmol/L) —0.20 (0.08) 27 —0.18 (0.08) 0.038
Total HDL particles (nmol/L) —0.02 (0.01) 0.270 —0.01 (0.01) 0.398
Large HDL particles (nmol/L) —0.01 (0.01) 0.170 —0.001 (0.01) 0.313
Aerobic Group (n = 10)

Medium VLDL particles (nmol/L) —0.17 (0.09) 0.109 —0.17 (0.10) 0.155
Total HDL particles (nmol/L) —0.01 (0.02) 0.625 —0.01 (0.02) 0.617
Large HDL particles (nmol/L) —0.02 (0.01) 0.105 —0.01 (0.01) 0.264
Stretch Group (n =7)

Medium VLDL particles (nmol/L) —0.26 (0.18) 0.212 —0.16 (0.24) 0.576
Total HDL particles (nmol/L) —0.04 (0.03) 0.142 —0.12 (0.04) 0.104
Large HDL particles (nmol/L) —0.02 (0.01) 0.157 —0.02 (0.02) 0.444

Notes: Relationships of lipid particle size and BDNF by exercise groups (baseline — 6-month values). Adjusted analysis included age, gender, and baseline lipid particle size.

was significantly associated with a change in VO,Max

associated with a change in VO,Max (B = —14.36, SE =

(p = 0.037) but not after adjustment (p = 0.082). 6.29, p = 0.037). Following adjustments for age and
Unadjusted analysis of the entire sample showed that gender, the relationship between change in small
change in total LDL particle size was significantly VLDL, medium VLDL and total VLDL and
Clinical Interventions in Aging 2019:14 submit your manuscript 2119
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Table 4 Training-Related Changes in Particle Size with Changes in VO,Max

All Participants (n = 17)
Change in Particle Size Model | (Crude Analysis) Model 2 (Adjusted Analysis)
B (SE) P-Value B (SE) P-Value
Total VLDL and Chylomicron particles (nmol/L) —1.89 (0.56) 0.004 —1.40 (0.68) 0.062
Medium VLDL particles (nmol/L) —0.92 (0.43) 0.048 —0.46 (0.51) 0.380
Small VLDL particles (nmol/L) —0.96 (0.32) 0.009 —0.85 (0.39) 0.051
Total LDL particles (nmol/L) —14.36 (6.29) 0.037 —17.04 (8.96) 0.082
Aerobic Group (n = 10)
Total VLDL and Chylomicron particles (nmol/L) —=1.15 (0.71) 0.141 —0.83 (0.98) 0.434
Medium VLDL particles (nmol/L) —0.30 (0.67) 0.662 0.35 (0.79) 0.679
Small VLDL particles (nmol/L) —0.91 (0.56) 0.144 —0.97 (0.75) 0.254
Total LDL particles (nmol/L) —21.18 (8.28) 0.034 —-36.16 (13.71) 0.046
Stretch Group (n =7)
Total VLDL and Chylomicron particles (nmol/L) —2.88 (0.76) 0.013 —=3.15 (1.49) 0.169
Medium VLDL particles (nmol/L) —1.62 (0.48) 0.020 —-1.79 (1.06) 0.235
Small VLDL particles (nmol/L) —1.15 (0.35) 0.021 —1.30 (0.65) 0.186
Total LDL particles (nmol/L) —8.45 (11.14) 0.482 —4.41 (30.39) 0.898

Notes: Relationships of lipid particle size and VO,Max by exercise group (baseline — 6-month values). Adjusted analysis included age, gender, and baseline lipid particle size.

Chylomicron and total LDL particle size did not correlate
with change in VO,Max.

No significant change in total LDL particle size was
noted in the stretch group, pre (P = 0.482) and with adjust-
ment for age and gender (p = 0.898). However, the relation-
ship between change in small VLDL particle size with
change in VO,Max (p = 0.051) remained significant.
Also, change in total LDL particle sizes were significantly
associated with a change in VO,Max after discounting the
effects of age, gender and baseline particle size (f = —36.16,
SE = 13.71, p = 0.046) in the aerobic group. Conversely,
total VLDL & Chylomicron, medium VLDL and small
VLDL particle sizes were negatively associated with change
in VO,Max (VLDL & Chylomicron: p = 0.013; medium
VLDL: p = 0.020; p = 0.021) but became nonsignificant
after adjusting for age and gender.

The effect of aerobic and stretch exercise on plasma
lipid particle size is summarized in Figure 1. Whereas
aerobic exercise did not change plasma high-density lipo-
protein cholesterol (HDL-C) or motivated a significant
decrease in plasma triglyceride, stretch exercise tended to
increase HDL-C concentration but showed no effect of
triglyceride. Conversely, low-density lipoprotein choles-
terol (LDL-C) tended to decrease with aerobic exercise
but did not change with stretch exercise, and total

cholesterol concentration remains unchanged in both
exercise groups.

Discussion

This pilot study examined the effects of a 6-month exer-
cise aerobic and stretch exercise program on training-
induced changes in blood lipid concentration, particle
sizes, and BDNF, in mild-cognitively impaired elderly
AA MCI Volunteers. Because NMR-lipids are heteroge-
neous with respect to particle diameter and size, and there-
fore, functional property; they better reflect associated
CVD risk and potentially lipid-related cognitive risk.?'
Although prospective studies have reported an increase
in total HDL cholesterol concentration with regular physi-
cal exercise training,”>** low concentrations of HDL are
associated with higher serum TG concentrations and an
increased number of the small dense LDL particles as
observed in the present study. This relationship referred
to as the lipid triad or atherogenic dyslipidemia usually
appears in persons with typical characteristics such as
obesity and elevated BMI(Table 1). It is also known that
small HDL and small dense LDL particles tend to corre-
late with the concentration of VLDL,*® and because VLDL
particles are the substrate for HDL, lower levels due to
fasting or postprandial VLDL production may contribute
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to decreases in small HDL particles.”* Aerobic excise,
therefore, not only reduced the small HDL particles but
also resulted in the reduction of total LDL particle size
with increase VO,Max or cardiorespiratory fitness.
Evidence suggests that serum brain-derived neurotrophic
factor (serum BDNF) can be influenced by corticotropin-
releasing factor (CRF),%® although this relationship is far
from clear. In this study, we also examined the association
between serum BDNF and lipid particle sizes, as cardiovas-
cular disease risk factors. The results showed a reverse asso-
ciation between serum BDNF and the triacylglycerol carrying
lipoproteins, suggesting that increased cardiorespiratory fit-
ness may reduce the risk for CVD. Also, exercise (aerobic or
stretch) induced a negative correlation between the change in
small HDL particle size and change in VO,Max. This obser-
vation agrees with our conclusion that increases in VO,Max
resulted in significant decreases in TG carrying lipoproteins

(VLDL) and may explain the observed decreases in the level
of small less favorable HDL particle size.

Through a pilot study, the strengths of this study were
2-fold. The study population consists of mostly elderly AA
MCI subjects on whom there is a paucity of data. In
addition, the study employed a very rigorous, supervised,
and randomized control trial of a 6-month aerobic and
stretch exercise training.

Conclusion And Limitation

Results from this pilot study showed that increased VO,Max
(a measure of cardiovascular fitness) positively influenced
change in HDL particle sizes and decreased the level of less
favorable VLDL & chylomicron (TG carrying particles) in
AA subjects with MCI. Further, basal serum BDNF inversely
associated with cardiorespiratory fitness and positively asso-
ciated with cardiovascular disease risk factors such as reduced
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blood level of VLDL & chylomicron particle sizes. In a recent
longitudinal study,”® serum BDNF was positively associated
with a composite z-score of cardiovascular risk factors. The
association appeared to be mainly driven by the association
between TG, HOMA-IR and serum BDNF, and particularly
for males. The current pilot study found this temporal relation-
ship between BDNF and cardiovascular risk factors in females
following exercise. The reverse association between serum
BDNF and the triacylglycerol carrying lipoproteins is asso-
ciated with increased cardiorespiratory fitness, increased
HDL-C and reduction in the risk for cardiovascular disease.
However, more research is needed to determine whether the
health benefit of increased serum BDNF concentration, and
reduced triglyceride and cholesterol carrying particles may be
in part, associated with cardiorespiratory fitness. We speculate
that the effect of exercise and BDNF may be symbiotic in that,
exercise may increase BDNF levels which in turn decreases
lipid particle sizes and simultaneously increased brain volume
which is beneficial to cognition.

Limitations of this study include small sample size and
dropout rates (~30%) which may have resulted in uneven
distribution of participants within randomized groups, and
perhaps, influenced our observations. It is possible that in the
absence of these limitations, aerobic exercise would be more
effective in reducing the CVD risks in MCI and/or CVD in
this population. Nonetheless, our findings remain a signifi-
cant contribution to the literature, given that, we are first to
preliminarily conduct the most rigorous, supervised and ran-
domized exercise training in older AA MCI subjects. Future
studies in the population must address alternative means to
bolster enrollment and reduce the dropout rate.

Highlights

e Stretch and aerobic exercises are equally beneficial in
changing the lipid profile of elderly subjects with MCI

e Increase in VO, Max significantly decreases total
VLDL and chylomicron particle sizes

e Exercise decreases TG/HDL ratio in elderly subjects
with MCI

¢ One of the few unique studies using minority, elderly
participants with MCI

e ClinicalTrials.gov Identifier: NCT01021644; Registered:
November 25, 2009
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