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Abstract

Anxiety is an aversive emotional state marked by hyperarousal and cognitive impairments. Studies using Quantitative
Electroencephalography (QEEG) have shown asymmetric right frontal and parietotemporal activity at resting baseline
in trait anxious subjects. However, there has been a lack of research investigating changes in QEEG asymmetries in trait
anxious subjects following stress. The current study aimed to assess changes in QEEG asymmetries following lateralized
vibrotactile and affective stress in trait anxious subjects. Following a two-minute baseline, subjects underwent two 2-minute
stress periods, during which they were presented with auditory and counterbalanced unilateral vibrotactile stressors, each
followed by a two-minute recording period. Subjects were classified as high or low trait anxious based on their scores on
the Spielberger Trait Anxiety Inventory. A repeated measures ANOVA revealed significant asymmetry score differences
between the high and low anxious groups in the F3/F4 (F(1,32) = 5.30, p < 0.03), and F7/F8 (F(1,32) = 4.20, p < 0.05)
electrode pairs as a function of lateralized vibrotactile stress. No significant differences were found between groups in the
Fpl/Fp2, C3/C4, P3/P4, and P7/P8 electrode pairs or between trials in any of the electrode pairs for either group. These
results replicate previous findings demonstrating differences in EEG frontal asymmetries between subjects scoring high or
low in trait anxiety with but do not support the use of changes in asymmetry scores as a marker of acute stress. More work
needs to be done regarding EEG frontal asymmetry and acute stress.
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Introduction

Anxiety is a debilitating condition marked by chronic hy-
perarousal, a preponderance of negatively-valenced emotions,
and cognitive impairments [1]. For the purposes of this paper,
anxiety was defined as a prolonged state of fear induced by the
anticipation of an unpredictable contextual threat [2]. While
typically associated with a negative connotation, anxiety is an
adaptive mechanism [3] that increases an individual’s ability
to detect and respond to threats in the environment. However,
when anxiety is invoked too frequently or in response to innoc-
uous stimuli, it becomes maladaptive.

Previous studies using quantitative EEG have found right
frontal activity to be associated with negative, withdrawal states
while left frontal activation is associated with positive, ap-
proach oriented states [4,5]. With regard to anxiety, Keller, et
al. proposed a model in which asymmetric right frontal activa-
tion is associated with the negatively-valenced emotional com-

ponent of anxiety [6], while asymmetric right parietotemporal
activation is associated with the arousal component of anxiety.
However, while some studies have been supportive of right sid-
ed parietotemporal EEG asymmetry as an indicator of anxious
arousal [6-8], there have been a number of studies that have
shown otherwise [7,9,10]. In contrast, converging evidence has
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been provided in support of EEG frontal asymmetry differenc-
es in anxiety [4].

It has been suggested that frontal asymmetry is sensi-
tive to changes in emotional state. Davidson, et al. found
right frontal EEG asymmetry increased in individuals
with social phobia during anticipation of an impromp-
tu speech [7]. In a separate study, a previous or current
diagnosis of Major Depressive Disorder was found to
correlate with decreased left frontal activity during rest-
ing baseline and when the patients were told to make ap-
proach and withdrawal facial expressions [10]. Addition-
ally, the correlation was stronger during the emotional
challenge condition than for resting baseline suggesting
stress induced changes in EEG frontal asymmetry. Right
frontal EEG activation has also been found using a with-
in-subjects double-blind design, following acute cortisol
administration in healthy male subjects [9], providing
evidence of asymmetry in the frontal regulatory control
over sympathetic drive underlying emotional states [11].

In addition to studies finding a shift toward right fron-
tal asymmetry following stress, there have been studies [12]
finding a shift toward left frontal asymmetry following ap-
plication of Cognitive Behavioral Therapy (CBT). Mosco-
vitch, et al. found a shift from right frontal EEG asymmetry
to left frontal EEG asymmetry following completion of a
12-week CBT program [12]. Therefore a shift toward left
frontal asymmetry may be a desirable outcome for symp-
tom improvement in affective disorders. Meditation has
also been shown to reduce stress level and to alter frontal
theta activity in subjects scoring high and low in trait anx-
iety [13], whereas these authors did not assess for cerebral
laterality effects.

We have found differences in frontal asymmetry mech-
anisms in the regulation of emotion across multiple projects
with addition evidence provided from the laboratory that
these potentially dynamic states reflect the “capacity” for
regulatory control under stress and that the regulatory con-
trol is modifiable [14,15]. The current study aimed to repli-
cate previous findings linking right frontal EEG asymmetry
to anxious populations and to assess state changes in EEG
frontal asymmetry following lateralized vibrotactile stress
and meditation. A dual concurrent processing demand ap-
proach was used to induce a state of anxious arousal. Spe-
cifically, angry infant vocalizations (an aversive auditory
stressor) and left hand vibrotactile stimulation, which both
asymmetrically depend on right hemisphere cerebral sys-
tems, were utilized as stressors in a similar manner to Hol-
land, et al. and Foster, et al. [16,17].

We hypothesized that subjects scoring high in trait
anxiety would have less right frontal relative to left fron-
tal and parietotemporal alpha power, an inverse marker
of activation [18], following presentation of the stress-
ors compared to subjects scoring low in trait anxiety at

resting baseline. We also hypothesized that both groups
would experience a shift in EEG asymmetry toward right
hemisphere activation following the stressors with the
high anxious group showing a greater shift and that both
groups would experience a shift toward left hemisphere
activation during meditation.

Materials and Methods

Thirty-four participants (20 females and 14 males) were
recruited from the undergraduate subject pool at Virginia
Polytechnic Institute. Participants were right handed with
no existing medical conditions or current use of any anti
anxiety, antidepressant, or antipsychotic medications. The
trait section of the Spielberger State-Trait Anxiety Inven-
tory was used to separate participants into high and low
groups [19]. A Hitachi Magic Wand vibrator with a fre-
quency setting of 60 Hz was used as the vibrotactile stimu-
lus [17]. A recording of a baby crying sound effect extracted
from YouTube was used as the auditory stressor [16]. The
same two minutes of the recording were used for both stress
sessions. The recordings were presented using over-the-ear
headphones.

EEG was recorded and analyzed using the James Long
Company EEG analysis system and routine acquisition and
sampling procedures [20,21]. Data were sampled at 256 Hz.
Data were re-referenced offline from the central vertex elec-
trode to linked earlobes. A band pass filter with frequency
cutoffs of 0.1 Hz and 100 Hz was used prior to data analyses.
Epochs containing sharp rises and falls exceeding 75 micro
volts (indicative of eye blinks) in the Fp1 and Fp2 electrodes
were automatically rejected. Proper rejection of artifacts
and retention of artifact free data were confirmed visually.
Spectral power in the alpha bandwidth (7.5-12.5 Hz) was
calculated using a Discrete Fourier Transformation with
overlapping Hamming windows of 1.5 seconds in length.

Upon arriving at the laboratory and completion of a
written informed consent form, participants completed the
Spielberger Trait Anxiety Inventory. The EEG cap was then
prepared for recording. A 24 electrode Electro-cap Interna-
tional EEG cap following the International 10-20 electrode
placement system was used for recording. Electrode sites
were prepared by lightly abrading the scalp with a wooden
cue tip and injecting conductive saline solution into each
electrode. Impedance levels were kept below 5 Kohms at all
electrode sites. Following preparation of the cap, subjects
underwent a 2-minute baseline EEG recording.

Subjects then completed a 2-minute period under four
Conditions during which the auditory and vibrotactile
stressors were presented concurrently. Immediately follow-
ing presentation of the stressors, another two-minute EEG
recording was taken. This process was repeated a second
time with the vibrotactile stress at the other hand (counter-
balanced order). Participants then completed a 5-minute
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period of meditation while EEG was recorded. Meditation
was used to promote a relaxed state or baseline for compar-
ative purposes. These procedures included having the sub-
jects close their eyes for each recording in order to minimize
ocular artifact.

Following scoring of the STAI, participants were catego-
rized as high or low trait anxious using a median split which
occurred at a score of 34 (17 high anxious participants and
17 low anxious participants). A repeated measures ANOVA
was performed to assess the differences between asymmetry
scores (Ln(Ra)-Ln(La)) at the Fp1/Fp2, F3/F4, F7/F8, C3/
C4, P3/P4, and P7/P8 electrode pairs between groups across
each condition. Positive asymmetry scores were indicative
of greater left than right hemisphere activity and negative
asymmetry scores were indicative of greater right than left
hemisphere activity [4].

Results

The means and standard deviations for each condi-

tion at each electrode pair are shown in Table 1. A 3-way
GLM ANOVA with fixed measures of group (high/low)
and sex (male/female) and a repeated measure of Condi-
tion (lateralized vibrotactile stress) revealed a significant
difference in asymmetry scores between the high and low
anxious groups in the F3/F4 (F(1,32) = 5.30, p < 0.03),
and F7/F8 (F(1,32) = 4.20, p < 0.05) electrode pairs. The
group effects for the F3/F4 and F7/F8 electrode pairs are
displayed in Figure 1 and Figure 2, respectively. No sig-
nificant differences were found between groups in the
Fp1/Fp2, C3/C4, P3/P4, and P7/P8 electrode pairs. No
significant differences were found between trials or sex
in any of the electrode pairs.

Discussion

Our results support previous findings that frontal EEG
asymmetry differs significantly between anxious popula-
tions and healthy controls at resting baseline [4]. However,
our results do not support previous findings of differenc-

Table 1: Means and standard deviations for asymmetry scores at each electrode pair for both groups during each experimental condition.

Electrode Measure High baseline Low High left Low left High right Low right High Low
pair baseline hand hand hand hand mediation mediation
Fol/Fp2 M 0.02098115  0.04637425 0.025327296 |0.04485198 |0.026231944 0.048190219 0.021640574 |0.038710716
pUTP SD 0.06016581  0.04748801 0.040289767 |0.0576846 |0.033484099 0.065039048 0.041959998 |0.046427067
F3/F4 M 0.00306025 0.07808344 0.01471662 0.09553648 |0.027313738 |0.075899222 |0.020074356 0.05885986
SD 0.09647539  0.09394766 0.078984157 |0.14115031 |0.063296534 0.115948699 0.078980224 |0.112125882
F7IF8 M -0.0062128 0.11525784 -0.00307476 0.11024151 |0.024201469 |0.129753939 |- 0.009839086 0.06150755
SD 0.17919949  0.17409015 0.15075373 0.20317919 |0.121417033 0.166038776 0.137435888 |0.165926412
c3jca M 0.06161487  0.0650645 0.074294779 |0.08102859 |0.07002897 0.062496425 0.100013093 |0.076658627
SD 0.18467773  0.26504386 0.185960277 |0.22396748 |0.181419564 0.20444408 0.214532133 |0.215477537
P3/P4 M 0.15206816  0.05259551 0.115883071 |0.08630273 |0.118088802 0.077738301 0.129351605 |0.089698115
SD 0.2517924 0.1999338 0.228741066 0.20498384 0.211274427 0.195646939 0.206613905 |0.14700561
P7/P8 M 0.43004476  0.22638239 0.360787789 |0.29062872 |0.354473668 0.244023308 0.352264323 |0.275231793
SD 0.47679888 0.3939165 0.449539899 0.36773198 |0.438984577 0.376355351 |0.42983616  0.358895091
F3/F4
0.13
0.08
3 003
_I‘T‘ High
T n
o 20.02 Baseline Left Hand Right Hand Meditation Low
-
*p <0.03
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-0.12
Figure 1: Mean asymmetry scores for both groups in the F3/F4 electrode pair across each condition.
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Figure 2: Mean asymmetry scores for both groups in the F7/F8 electrode pair across each condition.

es in EEG parietotemporal asymmetries between anxious
populations and healthy controls [1,5-8,11]. Additionally,
our results do not support previous studies finding changes
in EEG frontal asymmetry following stress [7,9,10].

Our null findings, with regard to state changes in frontal
asymmetry following stress, may have been due to method-
ological limitations and especially the use of a median-split
for anxiety scores. Recordings were taken immediately fol-
lowing each stress condition, rather than during them, due
to concerns over mechanical artifact produced by the vibra-
tor. Therefore, we may have been recording a post-stress
calming down phase rather than a stress phase. Additional-
ly, the stressors may not have been unpleasant enough. Re-
gardless, left handed vibrotactile stimulation and recorded
sounds of a baby crying were found to differentially affect
High and Low Anxious Groups using asymmetry scores.
However, it is reasonable that the stressors were not used
in a way that properly modeled anxiety. There was no con-
textual element of unpredictability in the presentation of
the stressors [2]. Another potential confound could have
occurred due to the fact that our participants had their eyes
closed for the entire recording period. Given that alpha
power is increased globally when the eyes are closed, it is
possible that this may have reduced the difference in alpha
power between electrode sites [22].

It is important to note that while a significant group
effect was found in two frontal electrode pair compari-
sons, this effect was not driven by right frontal asymme-
try in the high anxiety group. Rather it was driven by left
frontal asymmetry in the low anxious group. This could
reflect an adaptive mechanism present in the low anxious
group that is absent from the high anxious group. The

low anxious group may have held more positive attribu-
tions toward the research environment while the high
anxious group may have been more tentative. Perhaps
a paradigm shift should occur regarding differences be-
tween anxious and non-anxious populations. While pre-
vious research has focused on positive symptoms of anx-
iety, such as increased sympathetic activation and cogni-
tive impairments [6,2,23], less research has highlighted
adaptive mechanisms that non-anxious individuals may
utilize that anxious individuals may lack. Integrating this
perspective with the dominant perspective regarding the
maladaptive symptoms of anxiety may prove useful in
increasing the understanding of anxiety disorders and
help improve current treatments of those disorders.

References

1. Harrison DW (2015) Positive and negative emotion. In: Brain
Asymmetry and Neural Systems: Foundations in Clinical Neu-
roscience and Neuropsychology. Springer International Pub-
lishing, Switzerland.

2. Grillon C (2002) Startle reactivity and anxiety disorders: aver-
sive conditioning, context, and neurobiology. Biol Psychiatry
52: 958-975.

3. Spielberger CD (2010) State-Trait anxiety inventory. John
Wiley & Sons Inc, NJ, USA.

4. Coan JA, Allen JJ (2004) Frontal EEG asymmetry as a moder-
ator and mediator of emotion. Biol Psychol 67: 7-49.

5. Harrison DW (2015) Social Approach and Social Avoidance.
In: Brain Asymmetry and Neural Systems Springer Interna-
tional Publishing, 383-387.

6. Keller J, Nitschke JB, Bhargava T, et al. (2000) Neuropsy-
chological differentiation of depression and anxiety. J Ab-
norm Psychol 109: 3-10.

Woisard et al. J Depress Anxiety Disord 2017, 1(1):12-16

ISSN: 2643-5993 | e Page 15«


https://books.google.com/books?id=gZi1BwAAQBAJ&pg=PA406&lpg=PA406&dq=Positive+and+negative+emotion.++In:+Brain+Asymmetry+and+Neural+Systems:+Foundations+in+Clinical+Neuroscience+and+Neuropsychology&source=bl&ots=0CcwmpOQ_P&sig=6NQ8MOrrVI6nPA8fkpFf3U0IMas&h
https://books.google.com/books?id=gZi1BwAAQBAJ&pg=PA406&lpg=PA406&dq=Positive+and+negative+emotion.++In:+Brain+Asymmetry+and+Neural+Systems:+Foundations+in+Clinical+Neuroscience+and+Neuropsychology&source=bl&ots=0CcwmpOQ_P&sig=6NQ8MOrrVI6nPA8fkpFf3U0IMas&h
https://books.google.com/books?id=gZi1BwAAQBAJ&pg=PA406&lpg=PA406&dq=Positive+and+negative+emotion.++In:+Brain+Asymmetry+and+Neural+Systems:+Foundations+in+Clinical+Neuroscience+and+Neuropsychology&source=bl&ots=0CcwmpOQ_P&sig=6NQ8MOrrVI6nPA8fkpFf3U0IMas&h
https://books.google.com/books?id=gZi1BwAAQBAJ&pg=PA406&lpg=PA406&dq=Positive+and+negative+emotion.++In:+Brain+Asymmetry+and+Neural+Systems:+Foundations+in+Clinical+Neuroscience+and+Neuropsychology&source=bl&ots=0CcwmpOQ_P&sig=6NQ8MOrrVI6nPA8fkpFf3U0IMas&h
https://www.ncbi.nlm.nih.gov/pubmed/12437937
https://www.ncbi.nlm.nih.gov/pubmed/12437937
https://www.ncbi.nlm.nih.gov/pubmed/12437937
http://onlinelibrary.wiley.com/doi/10.1002/9780470479216.corpsy0943/abstract
http://onlinelibrary.wiley.com/doi/10.1002/9780470479216.corpsy0943/abstract
https://www.ncbi.nlm.nih.gov/pubmed/15130524
https://www.ncbi.nlm.nih.gov/pubmed/15130524
https://books.google.com/books?id=gZi1BwAAQBAJ&pg=PA383&lpg=PA383&dq=Social+Approach+and+Social+Avoidance.+In:+Brain+Asymmetry+and+Neural+Systems+Springer+International+Publishing&source=bl&ots=0CcwmpOX3R&sig=HfZ-dJ1SzVsQwDIZtEbao652PKI&hl=en&sa=X&ved=0ahU
https://books.google.com/books?id=gZi1BwAAQBAJ&pg=PA383&lpg=PA383&dq=Social+Approach+and+Social+Avoidance.+In:+Brain+Asymmetry+and+Neural+Systems+Springer+International+Publishing&source=bl&ots=0CcwmpOX3R&sig=HfZ-dJ1SzVsQwDIZtEbao652PKI&hl=en&sa=X&ved=0ahU
https://books.google.com/books?id=gZi1BwAAQBAJ&pg=PA383&lpg=PA383&dq=Social+Approach+and+Social+Avoidance.+In:+Brain+Asymmetry+and+Neural+Systems+Springer+International+Publishing&source=bl&ots=0CcwmpOX3R&sig=HfZ-dJ1SzVsQwDIZtEbao652PKI&hl=en&sa=X&ved=0ahU
https://www.ncbi.nlm.nih.gov/pubmed/10740930
https://www.ncbi.nlm.nih.gov/pubmed/10740930
https://www.ncbi.nlm.nih.gov/pubmed/10740930

Citation: Woisard K, DeVore BB, Campbell MARW, et al. (2017) Frontal EEG Asymmetry Differs between High
and Low Trait Anxious Individuals as a Function of Lateralized Vibrotactile Stress. J Depress Anxiety Disord

1(1):12-16

10.

1

12.

13.

14.

Davidson RJ, Marshall JR, Tomarken AJ, et al. (2000) While
a phobic waits: regional brain electrical and autonomic activity
in social phobics during anticipation of public speaking. Biol
Psychiatry 47: 85-95.

Metzger LJ, Paige SR, Carson MA, et al. (2004) PTSD arous-
al and depression symptoms associated with increased
right-sided parietal EEG asymmetry. J Abnorm Psychol 113:
324-329.

Tops M, Wijers AA, van Staveren AS, et al. (2005) Acute
cortisol administration modulates EEG alpha asymmetry in
volunteers: relevance to depression. Biol Psychol 69: 181-
193.

Stewart JL, Coan JA, Towers DN, et al. (2014) Resting and
task-elicited prefrontal EEG alpha asymmetry in depres-
sion: support for the capability model. Psychophysiology
51: 446-455.

. Harrison DW (2015) Parasympathetic and Sympathetic Tone.

In: Brain Asymmetry and Neural Systems Springer Interna-
tional Publishing, 441-453.

Moscovitch DA, Santesso DL, Miskovic V, et al. (2011) Frontal
EEG asymmetry and symptom response to cognitive behav-
ioral therapy in patients with social anxiety disorder. Biol Psy-
chol 87: 379-385.

Murata T, Takahashi T, Hamada T, et al. (2004) Individual trait
anxiety levels characterizing the properties of Zen meditation.
Neuropsychobiology 50: 189-194.

Carmona JE, Holland AK, Harrison DW, et al. (2009) Ex-
tending the functional cerebral systems theory of emotion
to the vestibular modality: a systematic and integrative ap-
proach. Psychol Bull 135: 286-302.

DOI: 10.36959/362/468 | Volume 1 | Issue 1

15.

16.

17.

18

19.

20.

21.

22.

23.

Comer CS, Harrison PK, Harrison DW, et al. (2015) The dy-
namic opponent relativity model: an integration and exten-
sion of capacity theory and existing theoretical perspectives
on the neuropsychology of arousal and emotion. Springer-
Plus 4: 345.

Holland AK, Newton SE, Hinson DW, et al. (2014) Physio-
logical and behavioral indices of hostility: an extension of
the capacity model to include exposure to affective stress
and right lateralized motor stress. Laterality 19: 560-584.

Foster PS, Hubbard T, Yung RC, et al. (2013) Cerebral asym-
metry in the control of cardiovascular functioning: evidence
from lateral vibrotactile stimulation. Laterality 18: 108-119.

.Bazanova OM, Vernon D (2014) Interpreting EEG alpha ac-

tivity. Neurosci Biobehav Rev 44: 94-110.

Spielberger CD (1983) Manual for the State-Trait Anxiety
Inventory STAI (form Y) ("self-evaluation questionnaire").

Foster PS, Williamson JB, Harrison DW, et al. (2005) The
Ruff Figural Fluency Test: heightened right frontal lobe del-
ta activity as a function of performance. Arch Clin Neuro-
psychol 20: 427-434.

Foster PS, Harrison DW (2004) The covariation of cortical
electrical activity and cardiovascular responding. Int J Psy-
chophysiol 52: 239-255.

Barry RJ, Clarke AR, Johnstone SJ, et al. (2007) EEG dif-
ferences between eyes-closed and eyes-open resting con-
ditions. Clin Neurophysiol 118: 2765-2773.

Mathersul D, Wiliams LM, Hopkinson PJ, et al. (2008) In-
vestigating models of affect: relationships among EEG alpha
asymmetry, depression, and anxiety. Emotion 8: 560-572.

b SCHOLARS.DIRECT

Woisard et al. J Depress Anxiety Disord 2017, 1(1):12-16

ISSN: 2643-5993 | e Page 16 o


https://www.ncbi.nlm.nih.gov/pubmed/26191472
https://www.ncbi.nlm.nih.gov/pubmed/26191472
https://www.ncbi.nlm.nih.gov/pubmed/26191472
https://www.ncbi.nlm.nih.gov/pubmed/26191472
https://www.ncbi.nlm.nih.gov/pubmed/26191472
https://www.ncbi.nlm.nih.gov/pubmed/24575850
https://www.ncbi.nlm.nih.gov/pubmed/24575850
https://www.ncbi.nlm.nih.gov/pubmed/24575850
https://www.ncbi.nlm.nih.gov/pubmed/24575850
https://www.ncbi.nlm.nih.gov/pubmed/23231546
https://www.ncbi.nlm.nih.gov/pubmed/23231546
https://www.ncbi.nlm.nih.gov/pubmed/23231546
https://www.ncbi.nlm.nih.gov/pubmed/23701947
https://www.ncbi.nlm.nih.gov/pubmed/23701947
https://books.google.com/books?id=sZpOTvinRPIC&pg=PA185&lpg=PA185&dq=Manual+for+the+State-Trait+Anxiety+Inventory+STAI+(form+Y)(%22+self-evaluation+questionnaire%22)&source=bl&ots=brfUVtSKjB&sig=6x7k03GSvi_EKkeVaXYROZLlYks&hl=en&sa=X&ved=0ahUKEwj64tjjzMHSA
https://books.google.com/books?id=sZpOTvinRPIC&pg=PA185&lpg=PA185&dq=Manual+for+the+State-Trait+Anxiety+Inventory+STAI+(form+Y)(%22+self-evaluation+questionnaire%22)&source=bl&ots=brfUVtSKjB&sig=6x7k03GSvi_EKkeVaXYROZLlYks&hl=en&sa=X&ved=0ahUKEwj64tjjzMHSA
https://www.ncbi.nlm.nih.gov/pubmed/15896557
https://www.ncbi.nlm.nih.gov/pubmed/15896557
https://www.ncbi.nlm.nih.gov/pubmed/15896557
https://www.ncbi.nlm.nih.gov/pubmed/15896557
https://www.ncbi.nlm.nih.gov/pubmed/15094247
https://www.ncbi.nlm.nih.gov/pubmed/15094247
https://www.ncbi.nlm.nih.gov/pubmed/15094247
https://www.ncbi.nlm.nih.gov/pubmed/17911042
https://www.ncbi.nlm.nih.gov/pubmed/17911042
https://www.ncbi.nlm.nih.gov/pubmed/17911042
https://www.ncbi.nlm.nih.gov/pubmed/18729586
https://www.ncbi.nlm.nih.gov/pubmed/18729586
https://www.ncbi.nlm.nih.gov/pubmed/18729586
https://www.ncbi.nlm.nih.gov/pubmed/10664824
https://www.ncbi.nlm.nih.gov/pubmed/10664824
https://www.ncbi.nlm.nih.gov/pubmed/10664824
https://www.ncbi.nlm.nih.gov/pubmed/10664824
https://www.ncbi.nlm.nih.gov/pubmed/15122952
https://www.ncbi.nlm.nih.gov/pubmed/15122952
https://www.ncbi.nlm.nih.gov/pubmed/15122952
https://www.ncbi.nlm.nih.gov/pubmed/15122952
https://www.ncbi.nlm.nih.gov/pubmed/15804545
https://www.ncbi.nlm.nih.gov/pubmed/15804545
https://www.ncbi.nlm.nih.gov/pubmed/15804545
https://www.ncbi.nlm.nih.gov/pubmed/15804545
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3984363/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3984363/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3984363/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3984363/
https://www.ncbi.nlm.nih.gov/pubmed/21571033
https://www.ncbi.nlm.nih.gov/pubmed/21571033
https://www.ncbi.nlm.nih.gov/pubmed/21571033
https://www.ncbi.nlm.nih.gov/pubmed/21571033
https://www.ncbi.nlm.nih.gov/pubmed/15292676
https://www.ncbi.nlm.nih.gov/pubmed/15292676
https://www.ncbi.nlm.nih.gov/pubmed/15292676
https://www.ncbi.nlm.nih.gov/pubmed/19254081
https://www.ncbi.nlm.nih.gov/pubmed/19254081
https://www.ncbi.nlm.nih.gov/pubmed/19254081
https://www.ncbi.nlm.nih.gov/pubmed/19254081

	Title
	Abstract
	Keywords
	Introduction
	Materials and Methods 
	Results
	Discussion
	Table 1
	Figure 1
	Figure 2
	References

