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Research paper

Depression in adolescent girls: Relationship to serum vitamins a and E,
immune response to heat shock protein 27 and systemic inflammation

ABSTRACT

Background: : The inflammation and oxidative stress are thought to play an important role in the etiopatho-
genesis of some psychological disorders. We aimed to assess the potential relationships between serum fat so-
luble vitamins (Vitamins A and E), antibody titers to Hsp27 (anti-Hsp27) and hematological markers of in-
flammation, with mood disorders in a population of adolescent girls.

Methods: : A total of 563 adolescent girls (Age 12-18 years) were included in the study. The presence and
severity of depression, insomnia and sleepiness were assessed using validated questionnaires. Serum vitamins A
and E, anti-Hsp27 antibody titers, white blood cell, lymphocyte, neutrophil, platelet counts, and red blood cell
distribution width (RDW), were also measured. Neutrophil to lymphocyte ratio (NLR), platelet to lymphocyte
ratio (PLR), and RDW to platelet ratio (RPR) were calculated.

Results: : Serum anti-HSP27 antibody titers, PLR, and RPR values was significantly higher in subjects with a high
depression score compared to normal individuals (p < 0.05). However, there was no association between serum
inflammatory markers concentrations and sleep disorders; although individuals with insomnia had a lower vi-
tamin E/HDL ratio compared to healthy adolescents. In multivariate logistic regression analyses adjusted for
potential confounders, anti-HSP was an independent predictor of severe depression (OR = 5.0, 95% CI:
1.6-15.7, p < 0.05).

Limitation: : The cross-sectional design of study and the inclusion of only female adolescents participants are
limitations.

Conclusion: : Our findings suggest that serum anti-HSP27 antibody titers may be useful biological marker in
depressive patients. This finding may support a role of oxidative stress in the etiology of depression, and tar-
geting this pathway may be of value in the treatment of depression.
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A study of the association of cognitive
abilities and emotional function with allergic
disorders in young women

Abstract

Background: Allergic disorders may have a bidirectional causal relationship with mental disorders. In this cross-sec-
tional study, we aimed to assess the associations between cognitive abilities and emotional function tests and quality
of life with the presence of allergic disease in young women,

Methods: A diagnosis of allergic disorders, comprising allergic rhinitis (AR), asthma and atopic dermatitis (AD), was

confirmed by a specialist in allergy. The presence and severity of depression, anxiety, stress, insomnia and sleepiness
were evaluated using validated questionnaires. Cognitive abilities and quality of life were assessed using standard
instruments.

Results: Among 181 female young participants, the prevalence of AR, asthma and AD were 26.5%, 2 8%, and 14.9%
respectively. The AR group had higher scores than the non-AR group for depression, anxiety, insomnia, and lower
scores for physical and mental health-related quality of life. Moreover, the AD cases had higher scores on the depres-
sion and stress scale compared to those without it (p < 0.05). Asthmatic patients also had significantly higher insomnia
severity and lower physical health-related quality of life than non-asthmatic.

Conclusion: There was a high prevalence of psychological/psychiatric disorders that included: anxiety, and sleep
problems among allergic women, and a reduced quality of life that may be associated with it.

Keywords: Anxiety, Asthma, Depression, Insormnia, Quality of life




Thymol has anticancer effects in U-87 human malignant glioblastoma
cells

Abstract

Background Thymol (2-isopropyl-5-methylphenol) is a colorless crystalline derivative of cymene, that possesses pleotropic
pharmacological properties, including analgesic, antibacterial, antispasmodic, and anti-inflammatory activities. Thymol has
also been recognized for its beneficial effect as an anti-tumor agent, but the precise mechanism for this has not been fully
elucidated. We aimed to identifying whether thymol exerts anti-cancer activity in human U-87 malignant glioblastoma (GB)
cells (U-87).

Methods and Results Cell viability and apoptosis was evaluated in U-87 cells treated with thymol at different concentrations.
Reactive oxygen species (ROS) production, mRNA expressions of apoptosis-related genes and cell cycle characteristics
were assessed. The cytotoxic activity of the co-exposure of thymol and temozolomide (TMZ) was also evaluated. The half-
maximal inhibitory concentration (IC50) of thymol in the U-87 cells was 230 pM assessed at 24 h after exposure. Thymol
did not exhibit any cytotoxic effects on normal 1929 cells at this concentration. Thymol treatment increased the expression
of Bax and p53, and also increased apoptotic cell death, and excessive generation of ROS. Moreover, the cytotoxic activity
of thymol on the U-87 cells may be related to the arrest of the cell cycle at the GO/G1 interface. Combination therapy showed
that the cytotoxic effects of thymol synergized with TMZ, and combined treatment had more cytotoxic potential compared
to either of the agents alone.

Conclusions Our data indicate the potential cytotoxic activities of thymol on U-87 cells. Further studies are required to
evaluate the spectrum of the antitumor activity of thymol on GB cells.

Keywords Thymol - Apoptosis - Cell cycle arrest - ROS - Glioma
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radiotherapy with temozolomide (TMZ) [9]. The administration
of DNA-alkylating TMZ improve the overall survival from 7.8
to 13 .4 months; however, prognosis remains very poor in these
patients. Hence, there is an urgent need for identifying effec-
tive therapeutic drugs that are able to effectively target GB cells
without any adverse effects on normal cells [10, 11].
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The effects of VitD on cognitive function and sleep
patterns have been reported in several studies, but the

results of these studies are inconsistent (Rossom et al.,
2012; Stein, Scherer, Ladd & Harrison, 2011). Epide-
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To the best of our knowledge, no comprehensive studies have
explored the effect of CUR on PMS and PD. Considering the high
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We wished to investigate whether teenagers who live in households with
smokers are more likely than those who live with nonsmokers to have cog-
nitive impairment, depression, aggression, and sleep problems.
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We have previously reported that vitamin D supplementation
has a beneficial effect on cardio-metabolic profile, systemic
inflammation, and mood/emotional function in adolescents

[9,18,19]. We have also recently reported that adolescent girls
with dysmenorrhea have significantly more depression, aggres-
sion, and sleep disorders compared with the normal subjects
[20]. In this current study, we aimed to assess the effect of sup-
plementation with high dose vitamin D on menstrual problems,
dysmenorrhea as well as PMS and associated symptom in
adolescents.
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» This cross sectional study was conducted in two cities (Mashhad
and Sabzevar) in northeastern Iran during January 2015.

» This single-center retrospective study was performed based on
medical findings of kidney transplant recipients in Montaserie
Hospital Transplant Center of Mashhad University of Medical
Sciences (MUMS) city during 2012-2014
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» The 253 adolescent girls were recruited between January and April
2015 in Mashhad city, using a randomized cluster sampling method
(8).

» Participants were recruited from the Mashhad stroke and heart
atherosclerotic disorder (MASHAD) study, a prospective cohort
study of 9,704 adults (35 to 65 years old) from Mashhad in
northeastern Iran. This study was initiated in 2010 and designed to
evaluate various CVD risk factors
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Patients who met the following criteria (inclusion criteria) were
enrolled in the case group: 1) >20% myeloid blasts in the peripheral
blood or bone marrow aspiration sample; 2) presence of cell surface
markers such as CD13, CD33, CD117, CD64, and CD14, identified by
flow cytometery and immunocytochemistry; and 3) positive
myeloperoxidase and Sudan black staining (10).

We excluded individuals with autoimmune diseases, malignancy,
metabolic or cardiovascular disorders, liver or renal disease, periodontal
disease, thyroid, parathyroid or adrenal diseases. Adolescents, who were
using anti-inflammatory, anti-depressant, anti-diabetic or anti-obesity
agents, vitamins or any supplement consumption and hormone therapy
within the last 6 months, were also omitted.
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2 | MATERIALS AND METHODS
2.1 | Ethics statement

The present study was conducted in accordance with the ethical
guidelines of the Declaration of Helsinki. Informed consent was taken
from all the participants before participation in the study. Ethical
approval code was acquired from the Birjand University of Medical
Sciences (Ir.bums. REC.1397.253).
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» The demographic and anthropometric information including age, height,
weight and waist circumference were obtained in health centres, by a

trained paramedic.

» Serum hs-CRP concentration was estimated using an immunoturbidimetry

method, with detection limit of 0.06 mg/L (Pars Azmun, Karaj, Iran).

» The vitamin D measurements were made using an
electrochemiluminescence method (Roche, Basel, Switzerland) using

Roche, Cobas, Germany Kkit.




L |=
2.2.3 | DNA extraction and whole exome
sequencing analysis

Peripheral blood samples were collected from the patients and
other family members. Genomic DNA (gDNA) was isolated from
mononuclear cells using standard procedures. The integrity of the
extracted gDNA was confirmed on agarose gel electrophoresis. The
purity and quantity of gDNA samples were measured using a
nanodrop spectrophotometer (Nanodrop Technologies, Wilmongton,
DE, USA). Whole exome sequencing was performed by Macrogene
(Seoul, South Korea) on the gDMNA of the probands. Following
clustering and sequencing with the lllumina technology (lllumina,
Inc., San Diego, CA, USA), image analysis and base calling were
performed with the default pipeline. In the secondary phase of
data analysis, raw data was imported to CLC Genomics Workbench

12.0 (https://www.giagenbioinformatics.com). After the trimming of

raw reads for the length and adaptor sequence, high-quality reads
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Tests of cognitive abilities

Cognitive performance was assessed using the Cognitive
Abilities Questionnaire (CAQ). The CAQ consists of 30 items, each
of which is rated on a 5-point Likert scale (1-5) and hence a total
score ranging between 30-150. Higher scores represent better
cognition abilities. The CAQ evaluates memory, inhibitory control
and selective attention, decision making, planning, sustained
attention, social cognition and cognitive flexibility. Total and
subscale scores of CAQ were recorded [20),

Tests of emotional function

Depression score: The Beck Depression Inventory (BDII) is a 21-
items self-report questionnaire. Item scores range from 0 to 3 and
the minimum and maximum total scores for the questionnaire are
0 and 63 respectively [21]. The cut-off scores are as follows:
Minimal or No depression (0-9), Mild depression (10-18),
Moderate depression (19-29) and Severe depression (30-63).

Aggression score: The 29-items with five-point Likert scale (1-
5), the Buss-Perry Aggression Questionnaire (BPAQ) has been
widely used for the assessment of overall and subscale symptom
severity aggression [22].

Academic Writing

Tests of sleep pattern

Insomnia Severity: The Insomnia Severity Index (ISI) is a
reliable instrument that results a quantitative index of insomnia
severity |23]. The instrument involves 7 items focusing on sleep
disorder severity, sleep related satisfaction and anxiety related to
the sleeping disorder. [tems are rated on a 5-point Likert scale (0-
4) and calculate to provide a total score ranging from 0 to 28.
Higher scores indicate that more severe insomnia. Scores may be
categorized as: no clinically significant insomnia (0-7), sub-
threshold insomnia or mild (8-14), moderate insomnia (15-21)
and severe insomnia (22-28).

Severity of sleepiness: The Epworth Sleepiness Scale (ESS) is a
questionnaire-derived scale of which can be used to assess the
degree of daytime sleepiness. It is an 8-item, 4-point Likert scale
that measures the habitual likelihood to fall asleep in common
situations of daily living. Total scores range from 0 to 24. Severity of
daytime sleepiness is defined based on following criteria: <10
(normal), 10-16 (mild to moderate), 16> (severe sleep apnea or
narcolepsy) [24].

Sleep apnea: This Stop-Bang Sleep apnea questionnaire is a
scoring model consisting of eight questions and is scored based on
Yes/No answers (score: 1/0). Hence, the range of the total score is
0-8.The severity code scoring the degree of sleep apnea is as
follows: low risk (0-2), Intermediate risk (3-4), High risk (5-8)
[25].
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o Body mass index (BMI) was computed as weight in
kilograms divided with height in meters squared (15).
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The serum concentrations of calcium amnd albumin were

assessed wusing Pars Azmoon kits (Tehram, lran), in accordance
imnstructions provided. Albumin-corrected calcium

withh the
was calculated using the following formulae (Sava et al. 2005):

Corrected total calcium (mg/dl) : ([4 — albumin (g/1)] = D.E)
4+ total serum calcium (Mg Sdil)

calcium (rmrmol 1)

. Corrected total
calcium (mMmg/dl) = 0.25.

= Corrected total
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Definition of hypertriglyvceridemia

The definition of hypertriglyceridemia was based on
the National Cholesterol Education Program-Adult
Treatment Panel [II (NCEP ATPII)., which defined
normal TG level as <150 mg/dl. borderline high as 150-
199 mg/dl, high as 200-499 mg/dl and very high TG as
=500 mg/dl (31).
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Urinarv tract infections (UTI) were identified by
positive urine culture (= 100,000 colonyv-forming
units /ML) and /or febrile conditions. Any clinical
symptoms of UTI such as frequency, urgency,
dysuria, suprapubic pain, and hematuria were
confirmed by laboratory examination.

Intra-abdominal infections, such as peritonitis,
cholangjitis, abdominal abscess formation, and pan-
creatitis were assessed by physicians” examination.
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Statistical analysis

The analysis of experimental data was done using the soft-
ware GraphPad Prism® 8.2.1 (GraphPad Software, CA,
USA). All data were obtained from three independent
experiments and analyzed in triplicate against untreated
control cells. Data were presented as the mean + standard
deviation. The quantitative ratios of various groups were
compared through the one-way analysis of variance with

— Statistical analysis

Statistical Analysis

All of assessed variables that were normally distributed were
analyzed using parametric statistical tests. Descriptive statis-
tics such as means and standard deviations as well as frequen-
cy and percentages are provided. Levene’s test for the homo-
geneity of vanances between groups for all measures indicat-
ed variances were similar (p > 0.05) for all measures. Analysis
of variance (ANOWVA) and post hoc Turkey’s or independent-
sample t-test were performed to compare scores for depres-
sion, aggression, insomnia, day time sleepiness and sleep ap-
nea in different groups. Insomnia and sleepiness scores were
logarithmically transformed (logl0) before the analysis to ob-
tain a normal distribution. The subjects with and without de-
pression were compared using independent t-tests, and a linear
regression model was applied to evaluate independent predic-
tors (aggression score, insomnia score, sleepiness score, and
sleep apnea score). The intra-cluster correlations at both the
school and classroom levels are relatively small. So, we did
not perform multi-level analysis. Indeed, we applied conduct-
ed two-sided, and P value below 0.05 was considered statis-
tically significant. Statistical analyses were done with SPSS
version 16.0 (SPSS Inc.. Chicago, Ill., USA).
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3| RESULTS

3.1 | Phytosomal curcumin and its combination with

5-FU inhibit cell growth, migration behavior of
CRC cells

3.2 | Curcumin has inhibitory effects on the cell cycle
in CRC cell lines

3.3 | Phytosomal curcumin suppresses tumor growth

in a mouse model of colitis-associated colorectal
cancer

3.4 | The histopathological characteristics of our
model system

3.5 | The antioxidant activities of curcumin
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Table 1 Demographic, anthropometrics and hematological character-
istics of IBS and No-IBS women

YVariable No-IBS (n=151) IBS (n=31) P value®
Agoe (vears) 2007+ 1.7 204 +4.0 0.43
B MII (kgfmz) 209429 20.342.8 0.32
SBP (immHg) 10.6+0.96 10.8 0.99 0.44
DBP (mmHg) T.1x0.75 T.44+077 0.56
WHR 0.73+0.04 0.74+0.03 0.46
Hematological indices
W BC (1[}9 cells/L) 6.3+ 1.8 T.1+=1.9 0.46
RBC(10!? cells/L) 4.8+0.5 4.8+0.4 0.89
HCT (%) 41.64+3.6 41.1 3.3 0.46
Hb (g/dL.) 13.94+1.4 13.8+1.6 0.67

D ata presented as mean + S

BMI body mass index, Hb hemoglobin, HCT hematocrit, /BS irritable
bowel syndrome., SBF systolic blood pressure, DBEF diastolic blood
pressure, WHR waist: hip ratio

AUsing independent sample 7 test
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Table2 Associstion between neuropsychological tests with diffarent allergic disorders

Variables Ay allergy (Allergic Rhing-conjunctivitls, Eczema, Asthma)
Yos i [¥ palus
S4[29.0%) 127(70.2%)
Memiony 153134 257£35 034
Inhibitory controd and salactive attention 2174 212L3E 03
Diecision making IB7L34 191240 043
F'.\"'lni] 1074218 Nax s Qo
Sustain attertion G424 Gh& 4 (4
Social cognition {06420 0742 034
Cagritive flesibiity 4627 144+ 289 063
ol cogrative akdity task 11081136 113311049 n
Dizz-21
Dlepeiadion 121 +54 45470 (.06
Aniety 0o+67 74+53 0,008
Hrass I7EL100 163£98 052
Cuafiry of e
Physical haalih 1558404 [ F N F [
Merital hioalth 150415 11 &£14 THE
5F-12 scone 35450 334850 0018
Siean panermn
Insmia soone (fl 73163 45£63 0,006
Daytime skeepiness score (E55) 67150 SAL5T ik}

Drata presenied as Mean & S0 By using indeperdent sample -test
Bakd valuses are remained sigrficant even after borlermoni corections
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Table 1. Demographic and anthropometric characteristics of study participants,

Variable Baseline value
Age, years 14564153
Menstruation, n (%) 828 (88.1%)
Exposed to smoking, n (%) 305 324%)
Weight, kg 5288 £ 1195
Height, cm 157631619
B, kg/m? 211843

WC, cm 042+91
PA, MET/h/day 45284358
58P, mmHg 9629 + 1419
DBR, mmHg 6239£1336

BMI = body mass index; WC = waist circumference; PA = physical activity; S8P = systolic blood
pressure; DBP = diastolic blood pressure. Data are expressed as mean + standard deviation (SD).
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FIGURE 4  Curcumin ameliorates multiplicity of severe inflammation with mucosal ulcers and high grade dysplastic crypts. (a) Effect of
curcumin, 5-FU and curcumin + 5-FU on inflammation score,
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Discussion

Our results suggest that anemia is associated with an
enhanced cellular stress, as assessed by higher serum
anti-HSP27 levels. We found significantly higher levels
of serum anti-Hsp27, as an indicator of cellular stress
such as inflammation, and oxidative stress in anemic
subjects compared with healthy subjects. Most previ-

4. Discussion

4.1. Influence of supplementation on circulation 25{0H )D in
CYP2R1 variant

In the present study, we explored the association of rs10766197
of the CYP2R1 vitamin D-related gene with serum 25(0H)D con-
centrations and found that this polymorphism was significantly
associated with the serum 25(0H)D concentrations after 9 weeks of
vitamin supplementation and it appeared that carriers of dominant
G allele were better responder to vitamin D in respect to elevation
serum vitamin D. Animal and human studies have shown that
different cytochrome P450 enzymes 2(CYP) including CYP2RI1,
CYP2D25, CYP3A4ACYP27A1 are vitamin D 3 25-hydroxylases and
cause 25-hydroxylation of vitamin D 3 and related metabolites |25 ].
Unlike others 25-hydroxylases, CYP2R1 hydroxylates both vitamin
D 2 and vitamin D 3 [32]. Therefore, genetic variations including
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normal participants. We found that subjects with PMS did not
show significant differences compared to the control group. In line
with our observations, there is no comprehensive studied but there
are several reports. Few reported no differences (43|, although
some studies shows this differences only in isolated tasks [44,45].
In particular Keenan and colleagues evaluated several neuropsy-
chological tasks, PMS women were found to only have verbal
learning task impairment versus a group of control women
independent to menstrual cycle phase [46]. Another well-
controlled study that assessed a range of tasks, have been observed
that PMS women showed more psychomotor slowing in the luteal
phase compared to normal women |47]. Another large sample size
study assessed a relatively full series of neurocognitive tasks,
reported no differences in performance between women with PMS
and without PMS [48]. Also, in several studies, sleep pattern was
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analogues of curcumin (EF31 and UBS109) suppressed subcutaneous
tumor growth and augmented the effects of 5-FU and oxaliplatin.
Inhibition of NF-kB following down transcription and expression of
HIF-1 a, VEGF, p-STAT-3, and COX-2 expression was observed in

tumors from treated animals (Rajitha et al., 2017). Furthermore,

Nicotine induces the release of sleep regulating neurotransmitters, such
as dopamine and serotonin, leading to sleep disturbance. Smoking is related
to disturbances in sleep architecture and sleep efficiency. Moreover, cigar-
ette smoking influences sleep by triggering respiratory symptoms or induc-
ing in sleep-disordered breathing (Zhang et al., 2006).
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The strength of the current study was that we included a
large population, were able to create a DT methodology for
predicting response to VitD supplementation. We wished to
evaluate the novel traditional and nontraditional factors
related with variability in magnitude of response not intro-
duced before. Our findings shed light on previous knowl-
edge about determinants of dose response, which were not
clear. But our research has several limitations. First, the
study population is relatively homogenous regarding gender
and ethnicity, so the results cannot be attributed to all
populations. Second, our design is a single interventional
group, we did not assess effects of factors related to supple-
ment such as supplemental formulation, dose and duration.
Third, we did not consider the effect of genetic factors, sun
exposure, skin darkness, and physical activity in our model.
Finally, we only did not assesse effect of these parameters
on long time response.




A major strength of the present study 1s that it was a
large population-based study and the gender-stratified
examination provided a new nsight regarding the
relationship between hematological markers and risk of
hypertriglyceridemia in a representative sample of
Iranian adults. We acknowledge the limitations in our
study, including (a) the greater percent of the study
sample was women (60%), and (b) the fact that we had
measured both TG levels and hematological parameters
at baseline.




Academic Writing

Conclusion

Judgiy Sas 8 Ol « ulps SHS Az wazy BILSLL sl 0
owl ool S Giudgiy Sy shlslpinay S alhl g

393 (S S)s U ads (s Hl8 By Hlasl 5 1) wesyd il ©
2> 8,> 9 s )18 OB ale> Ll ) Gudgss 5,90 9090 5l
55,5 ulu dlio > asg,lbo wlegogo 5,90 >

9 03lw il b 9 55,8 aiuwumy W aidly 5 =i WG il ©
9 ayl)l ppd LB




Academic Writing

5 | CONCLUSION

We found no significant association between DII and CVD
risk in this prospective study among middle-aged men and
women of Iran. Further studies are needed on the relation-
ship between DII and CVD in Iranian population to clarify
the association of this dietary inflammation marker and
CVD. Given that, there are various lifestyles factors such as
diet among different ethnicities of Iranian people and other
populations. Thus, future studies should be conducted in dif-
ferent geographic locations in the world to confirm these
findings.

Conclusion

In conclusion, the overall frequency of KRAS codon
12 and 13 mutations in GC in the current study popu-
lation was 30%. Frequency of KRAS codon 12 and 13
mutations showed significant correlation with tumors

location. This information may be an important di-
agnostic tool for physicians managing patients with
atrophic gastritis.
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