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Associations of TNF-RII rs1061622 With Post-Traumatic Stress
Disorder and Their Interplays on Serum Lipids Levels in Adolescents
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Objective To verify effects of rs1061622 at tumor necrosis factor-a receptor II (TNF-RII) gene (TNF-RII) on post-traumatic stress disor-
der (PTSD) and its interactive effects with PTSD on serum lipids levels in adolescents.

Methods PTSD was measured by PTSD Checklist-Civilian Version (PCL-C) in 699 adolescent survivors at 6 months after Wenchuan
earthquake in China. A polymerase chain reaction and restriction fragment length polymorphism assay were utilized for TNF-RII rs1061622
genotyping followed by verification using DNA sequencing. Serum triglycerides (TG), total cholesterol (TC), high-density lipoprotein
cholesterol (HDL-C), and low-density lipoprotein cholesterol were tested using routine methods.

Results G (deoxyguanine) allele carriers had higher PCL-C scores than TT (deoxythymidine) homozygotes in female subjects. Female
adolescents had higher PCL-C scores than male subjects in TT homozygotes. Predictors of PTSD prevalence and severity were different
between G allele carriers and TT homozygotes. Subjects with PTSD had lower TG, TG/HDL-C, TC/HDL-C, and higher HDL-C than ado-
lescents without PTSD in male G allele carriers. G allele carriers had higher TG/HDL-C and TC/HDL-C than TT homozygotes in male
adolescents without PTSD, and lower TG and TG/HDL-C in male PTSD patients. G allele carriers had higher TG than TT homozygotes
only in female adolescents without PTSD.

Conclusion These results suggest reciprocal actions of TNF-RII rs1061622 with other factors on PTSD severity, interplays of TNF-RIT
rs1061622 with PTSD on serum lipid levels, and novel treatment strategies for PTSD and comorbidities of PTSD with hyperlipidemia

among adolescents with different genetic backgrounds of TNF-RII rs1061622 after experiencing traumatic events.
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INTRODUCTION

Post-traumatic stress disorder (PTSD), a psychological re-
sponse to traumatic situations, is a psychological disorder easily
observed in common populations.' The most common symp-
toms of PTSD, including hyperarousal, unpleasant feelings,
avoidance, weak focus, numbing, and trouble in unambiguous-
ly remembering features of traumatic experiences, appeared
weeks or months after traumatic events such as earthquakes.>
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In fact, PTSD is not only a psychological disorder. It has been
displayed that PTSD is closely related to unfavorable lipid
profiles. Several lines of evidence demonstrated that patients
with PTSD exhibited significantly higher levels of triglycer-
ide (TQG),’ total cholesterol (T'C), and low-density lipoprotein
cholesterol (LDL-C)’ and lower levels of high-density lipopro-
tein cholesterol (HDL-C).%” Contrarily, a previous study also
displayed decreased levels of LDL-C in PTSD patients when
compared with healthy controls.® Nevertheless, the levels of
TC, HDL-C, LDL-C,” and TG" in PTSD patients were not ob-
served to be significantly different from those without PTSD
or healthy control subjects in other studies. Therefore, the re-
lationship between PTSD and lipid profiles is complex and
the contradictions in the previous studies have not been clar-
ified yet.

The pathophysiological mechanism of PTSD has not been
tully elucidated yet. However, the reduced volume of the hip-
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pocampus caused by inflammation was considered to be as-
sociated with PTSD symptoms." While increased levels of tu-
mor necrosis factor a (TNF-a) and its receptor tumor necrosis
factor-a receptor II (TNF-RII) were revealed as hippocampal
volume reducers,'>" the elevation of TNF-a and TNF-RII was
identified as peripheral indicators of PTSD."*!* Moreover, the
severity of PTSD was detected to be related to increased lev-
els of TNF-RIL'*"” However, previous studies also displayed
that TNF-RII may not play a role in the pathophysiology and
development of PTSD symptoms in Gulf War veterans with
PTSD or male German soldiers.''*

TNEF-RII was also found to be closely related to dyslipidemia
and cardiovascular disease. A cohort study of 607 diabetes
patients showed higher circulating TNF-RII could predicate
incident cardiovascular events adjusting for age, sex, glomer-
ular filtration rate, and urinary albumin/creatinine ratio."
Meanwhile, there was a negative correlation between TNF-
RII level and HDL-C in healthy subjects with a family history
of coronary disease.”” However, overweight subjects with type
2 diabetes mellitus after hypoglycemic therapy showed sig-
nificantly decreased levels of fasting TC, LDL-C, and TNEF-
RIL* Obviously, more efforts are needed to clarify the rela-
tionship between TNF-RII and serum lipid profiles.

Polymorphisms have been revealed in the TNE-RII gene
(TNF-RII). TNF-RII rs1061622 (T676G) is the one at exon 6.
The replacement of deoxythymidine (T) with deoxyguanine
(G) at 676 nucleotide results in an amino acid variation in the
fourth extracellular cysteine-rich domain from methionine to
arginine at 196 in the protein sequence.”* TNF-RII rs1061622
has been demonstrated to be associated with psychiatric dis-
orders. The G allele of TNF-RII 151061622 was found to be as-
sociated with a substantially higher risk of paranoid schizo-
phrenia.”> Reduced recovery of depression in female T allele
carriers of TNF-RII rs1061622 at an earlier stage after the earth-
quake.” Meanwhile, the relationship between the G allele and
high symptom burden for pain, depressed mood, and fatigue
symptom cluster was found in lung cancer patients.** However,
the association of TNF-RII rs1061622 with PTSD, as well as
their interplays on serum lipids has not been reported before.

Therefore, to explain inconsistent or even contradictory re-
lationships among TNF-RII, PTSD, and serum lipid levels, and
further explore the regulatory mechanism of serum lipid lev-
els by PTSD, we hypothesized that interplays may occur be-
tween TNF-RII rs1061622 and PTSD, and further influence
serum lipid levels. To test the hypothesis, we examined the re-
lationship between serum lipid profiles, TNF-RII rs1061622
and PTSD in Chinese adolescents at 6 months after the 2008
Wenchuan earthquake. This population was selected because
their prevalence increased steadily” and they were more eas-
ily affected by stresses such as earthquakes.*
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METHODS

Study population

A boarding high school, situated at a 10 km distance from
the epicenter of the Wenchuan earthquake, was selected for
the present study. Six months after the earthquake, students
studying in grade 11 who lived and studied in temporary
buildings due to the damage of the teaching halls and dor-
mitories were recruited as participants. The students who
were taking any medication were excluded. A total of 699 stu-
dents were enrolled in the current study as they had accom-
plished all the measures and provided blood samples. They
are Chinese Han. The study was approved by the Human Eth-
ics Committee of Sichuan University (3011012). Informed con-
sent was obtained from all participants and their guardians
with a full explanation of the study.

Measurements

The approach included two parts in the current study.”
Briefly, the first part included the evaluation of demographic
characteristics (sex and age), traumatic features (injuries to
self, damage to family property, extent of damage to family
housing, death or injury of family members, and exposures
directly to death or injury of family members or home de-
struction), personal history (previous trauma experiences),
and family backgrounds (numbers of family members, only-
child status, education levels of parents, and family history of
psychiatric disorders),” while the second part was used to
measure PTSD symptoms by PTSD Checklist-Civilian Ver-
sion (PCL-C), which had been used commonly and showed
high internal consistency in adolescents.”” According to the
Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition, an adolescent with a PCL-C score of 38 or greater
from a total score of 85 in a 17-point self-reporting question-
naire was classified as a subject with PTSD.*! Cronbach’s a co-
efficient of the PCL-C ranged from 0.891 to 0.894 in the pres-
ent study. Serum TC, TG, HDL-C, and LDL-C levels were
measured by routine methods, while TG/HDL-C, TC/HDL-C,
and LDL-C/HDL-C were calculated.

DNA extraction and genotyping

Genomic DNA was extracted from peripheral leucocytes
using a commercial DNA extraction kit (Tiandz, Mianyang,
China) and stored at -80°C. The genotypes of TNF-RII
rs1061622 were determined by the polymerase chain reac-
tion-restriction fragments length polymorphism method.
TNF-RII 151061622 containing DNA of 242 base pairs was
amplified by the following primers*: forward 5'-ACT CTC
CTA TCC TGC CTG CT-3'; and reverse 5-TTC TGG AGT
TGG CTG CGT GT-3'. Denaturation of template DNA was



done at 95°C for 2 min, followed by 30 cycles of amplification
at 95°C for 30 s, at 63°C for 30 s, and at 72°C for 30 s, and a final
extension at 72°C for 5 min. The products were digested with
Nla IIT restriction enzymes at 37°C overnight and identified
by agarose electrophoresis. For the individuals with the TT
genotype, two bands of fragments (133 bp and 109 bp) were
observed. The GT heterozygotes displayed three bands (242
bp, 133 bp, and 109 bp), while the GG homozygotes exhibit-
ed a single band (242 bp).” The accuracy of this approach was
confirmed through DNA sequencing.

Statistical analysis

The chi-square Goodness of Fit Test was employed to check
whether the distribution of the genotypes of TNF-RII rs1061622
was following Hardy-Weinberg Equilibrium. A chi-square
test was applied for the analyses of genotype distributions
and PTSD prevalence between the male and female partici-
pants. The prevalence of PTSD between the subjects with dif-
ferent genotypes of TNF-RII rs1061622 was analyzed by chi-
square test, too. Mann-Whitney U test was conducted to analyze
PTSD scores of the subjects with different gender, or the sub-
jects with different genotypes of TNF-RII rs1061622. For the
identification of severity predictors of PTSD, Stepwise Multi-
ple Linear Regressions were employed. Binary Logistic Anal-
yses were utilized to identify the impact of independent vari-
ables on PTSD prevalence. A normal distribution of each

Table 1. Genotype and allele frequencies of TNF-RII rs1061622

Total Males Females
(N=699) (N=304) (N=395)
Genotype frequencies
TT 476 (68.10) 208 (68.42) 268 (67.85)
GT 194 (27.75) 86(2829) 108 (27.34)
GG 29 (4.15) 10 (3.29) 19 (4.81)
Allele frequencies
T allele 1,146 (81.97) 502 (82.57)  644(81.52)
G allele 252 (18.03) 106 (17.43) 146 (18.48)

Values are presented as number (%). TNF-RII, tumor necrosis
factor-a receptor II
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variable was determined using the Shapiro-Wilk test initially.
TG and TG/HDL-C levels were logarithmically transformed
before statistical analyses to reduce skewing. The influence of
body mass index (BMI) and age on lipid profiles were adjust-
ed by analysis of covariance (ANCOVA). The value of p<0.05
was statistically significant.

RESULTS

Frequencies of the genotypes and alleles of TNF-RII
rs1061622 in the current study population

Table 1 summarizes the frequencies of the genotypes and
alleles of TNF-RII rs1061622 in the study population. No de-
viation was observed from the Hardy-Weinberg Equilibrium
in the genotypic distribution of TNF-RII rs1061622 (X*=2.590,
p=0.108). Genotype frequencies of TNF-RII rs1061622 did not
show any significant differences between males and females
(p=0.600). Due to the insufficient number, GG homozygotes
of TNF-RII rs1061622 were taken together with GT heterozy-
gotes and were labeled as GX or G allele carriers for the fol-
lowing analyses.

Relationships of TNF-RII rs1061622 with PTSD
prevalence and severity

The prevalence and severity of PTSD were investigated
among current adolescents with different genotypes of TNF-
RIT rs1061622 at 6 months after the earthquake in the current
study population. As indicated in Table 2, no significant vari-
ances of prevalence were noticed between the TT homozy-
gotes and the G allele carriers in all the subjects and the sepa-
rate sex group. In the other aspect, the female students had
higher PTSD prevalence than the male students in both the
TT homozygotes (p<0.001) and the G allele carriers (p=0.05).

On the other hand, as presented in Table 2, the G allele car-
riers had significantly higher PCL-C scores than the TT ho-
mozygotes only in the male subjects (p=0.032), but not the
female students. In addition, although no significant varianc-
es of PCL-C scores were identified between the female G al-
lele carriers and the male G allele carriers, the female TT ho-

Table 2. PTSD prevalence and PCL-C scores of the subjects with different genotypes of TNF-RII rs1061622

Males Females Total
Genotype  Without With Without With Without With
PCL-C PCL-C PCL-C
PTSD PTSD PTSD PTSD PTSD PTSD
TT 164 44 31.59 170 98 37.25%** 334 142 34,78
(78.85) (21.15)  (26.00-37.00)  (6343)  (36.57)** (31.00-44.00)  (70.17) (29.83)  (28.00-38.00)
GX 69 27 37.25% 75 52 36.70 144 79 35.59

(71.88) (28.12)  (28.00-38.00)  (59.06)  (40.94)* (28.00-44.00)  (64.57) (35.43)  (28.00-44.00)

Values are presented as number (%) or median (interquartile range). *p<0.05 when compared with the male students; ***p<0.001 when com-
pared with the male students; Tp<0.05, when compared with the TT homozygotes. PTSD, post-traumatic stress disorder; PCL-C, PTSD
ChecKklist-Civilian Version; TNE-RIL, tumor necrosis factor-a receptor II
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mozygotes had higher PCL-C scores than the male TT
homozygotes (p<0.001).

Relationships between TNF-RII rs1061622, the other
factors and PTSD prevalence or severity

To analyze the relationship between TNF-RII rs1061622,
the other factors and PTSD prevalence or severity, potential
factors associated with PTSD prevalence and predictors of
PTSD severity were tested among the subjects with different
genotypes of TNF-RII rs1061622 and shown in Table 3.

As represented in the table, sex (odds ratio [OR]=1.91, 95%
confidence interval [CI]=1.25-2.92, p<0.01) and BMI (OR=
1.16, 95% CI=1.07-1.27, p<0.001) were found to be risk fac-
tors for PTSD prevalence in the TT homozygotes. On the oth-
er hand, among the G allele carriers, sex (OR=1.87, 95% CI=
1.03-3.42, p=0.041), previous trauma experience (OR=2.80,
95% CI=1.32-5.91, p<0.01), and the number of family mem-
bers (OR=1.36, 95% CI=1.06-1.75, p=0.015) were potential
factors associated with PTSD prevalence. Meanwhile, sex,
BMI, and extent of damage to family housing contributed 6.7%,
3.4%, and 1.1%, respectively, of the total variance of PTSD se-
verity in the T'T homozygotes, while exposure directly to death
or injury of family members or home destruction was the
only predictor of PTSD severity, which accounted 3.8% in the
G allele carriers.

Relationships between TNF-RII rs1061622 and levels
of serum lipids

When exploring the relationships between TNF-RII
rs1061622 and serum lipid levels, the influence of BMI and
age on lipid profiles was adjusted by ANCOVA. There were
no significant differences between the TT homozygotes and

the G allele carriers in the whole study population and each
sex group. However, the female TT homozygotes had signifi-
cantly higher TG (p<0.001), TC (p<0.001), HDL-C (p<0.001),
and TG/HDL-C (p=0.004) levels than the male TT homozy-
gotes. Similarly, in the G allele subjects, the female subjects
also had significantly higher TG (p<0.001), TC (p<0.001),
HDL-C (p=0.003), and TG/HDL-C (p=0.004) levels than the
male counterparts (Table 4).

Interplays of TNF-RII rs1061622 and PTSD on lipid
profiles

When considering the interplays of TNF-RII rs1061622
with PTSD on lipid levels (Table 5), age and BMI were used
as covariates because the impacts of these factors were gener-
ally recognized on serum lipid levels. The G allele carriers had
higher TG (p=0.022) and TG/HDL-C (p=0.019) than the TT
homozygotes only in the adolescents without PTSD, but not
the subjects with PTSD. Moreover, only the T'T homozygotes
with PTSD had significantly elevated TC levels (p=0.030)
when compared with the TT subjects without PTSD. After
considering sexes, the male G allele carriers had higher TG/
HDL-C (p=0.045) and TC/HDL-C (p=0.041) than the male
TT homozygotes in the subjects without PTSD, while the
male G allele carriers had lower TG (p=0.023) and TG/HDL-
C (p=0.027) than the male T'T homozygotes in the PTSD pa-
tients. On the other hand, the female G allele carriers had
significantly higher TG (p=0.040) than the female T'T homo-
zygotes in the subjects without PTSD. In female PTSD stu-
dents, no significant differences were found between the TT
homozygotes and the G allele carriers.

No significant differences were found between the male T'T
homozygotes with and without PTSD after the adjustment

Table 3. Potential factors associated with PTSD prevalence and predictors of PTSD severity of the subjects with different genotypes of

TNF-RIl rs1061622

PTSD prevalence PCL-C scores
Variables Adj dTT Adj dGX TTP ial GXP ial
gllslte sl gllslte 5% Cl P corrz:t?ons P corrillzlt?ons

Sex' 1.91** 1.25-2.92 1.87* 1.03-3.42 0.22 0.26*** - -
BMI 1.16™*  1.07-1.27 - - 0.19 0.19%** - -
Extent of damage to family housing? - - - 0.10 0.11* - -
Previous trauma experiences* - - 2.80** 1.32-5.91 - - - -
Direct exposures? - - - - - - 0.19 0.19**
Number of family members - - 1.36* 1.06-1.75 - - - -
Constant 0.01%** NA 0.09%** NA - - - -

*p<0.05; **p<0.01; ***p<0.001; T0=male, 1= female; ¥0=no damage, 1=little damage, 2=damage by half, 3=major damage, 4=complete dam-
age. PTSD, post-traumatic stress disorder; PCL-C, PTSD Checklist-Civilian Version; TNF-RII, tumor necrosis factor-a receptor II; OR, odds
ratio; CI, confidence interval; 3, standardized regression coefficient; -, no significant result was found; BMI, body mass index, Direct expo-
sures, exposures directly to death or injury of family members or home destruction; NA, not available
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Table 4. Anthropometric and biochemical characteristics of the study population with different genotypes of TNF-RI/ rs1061622

Females Total
Variables
TT (N=208) GX (N=96) TT (N=268) GX (N=127) TT (N=476) GX (N=223)
Age (yr) 16.98+0.60 16.92+0.61 16.75+£0.58 16.86+0.52 16.85+0.60 16.88+0.56
BMI (kg/m?) 19.85+2.15 19.59+2.28 20.74%2.30 20.49+2.18 20.35+2.28 20.10£2.27
TG (mmol/L) 0.97£0.35 0.95£0.33 1.22+0.46*** 1.28+0.49*** 1.11+0.43 1.14+0.46
TC (mmol/L) 3.43+0.51 3.38+0.52 3.73+0.59*** 3.70+0.56*** 3.60+0.58 3.56+0.57
HDL-C (mmol/L) 1.36+0.24 1.35£0.29 1.45+0.27*** 1.45+0.32** 1.41+0.26 1.41+0.31
LDL-C (mmol/L) 1.62+0.45 1.59+0.48 1.72£0.51 1.67£0.48 1.68+0.49 1.63+0.48
TG/HDL-C 0.74+0.37 0.75%0.36 0.90+0.45** 0.95+0.48** 0.83+0.42 0.86x0.44
TC/HDL-C 2.58+0.53 2.59+0.65 2.64£0.59 2.65+0.59 2.61+£0.56 2.63£0.62
LDL-C/HDL-C 1.23+0.43 1.25%£0.55 1.23+0.47 1.22+0.46 1.23+0.45 1.23£0.50

Values are presented as meanststandard deviations. Analyses of covariance were used for the adjustment of age and BMI. **p<0.01 and
**¥p<0.001 when compared with the male subjects with the same genotype after the adjustment for age and BMI. TNF-RII, tumor necrosis
factor-a receptor II; BMI: body mass index; TG, triglycerides; TC, total cholesterol; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-

density lipoprotein cholesterol

for age and BMI when the genotypes were not considered.
However, the male G allele carriers with PTSD had lower TG
(p=0.016), TG/HDL-C (p=0.001), TC/HDL-C (p=0.031), and
higher HDL-C (p=0.021) than the male G allele carriers with-
out PTSD. No significant differences were found between the
male TT homozygotes with and without PTSD, and between
the female adolescents with and without PTSD in both the
TT homozygotes and the G allele carriers. On the other hand,
the female TT homozygotes had higher levels of TG (p<0.001),
TC (p<0.001), HDL-C (p<0.001), and TG/HDL-C (p=0.002)
than the male T'T homozygotes in the students without PTSD,
while the female T'T homozygotes had higher levels of HDL-
C (p<0.001) than the male TT homozygotes in PTSD sub-
jects. The female G allele carriers had significantly higher lev-
els of TG (p<0.001), TC (p<0.001), and HDL-C (p<0.001) than
the male G allele carriers in the subjects without PTSD. There
were higher TG (p<0.001) and TG/HDL-C (p=0.001) in the
female G allele carriers than the male G allele carriers in PTSD
patients.

DISCUSSION

The pathophysiological and psychopathological mecha-
nism of PTSD, as well as the concomitant metabolic disor-
ders, has not been elucidated yet.* Emerging clinical indica-
tions suggested that increased soluble TNF-RII (sTNF-RII)
was associated with a significantly higher intensity of PTSD
and reduced volume of the hippocampus." On the other hand,
despite the mutation of TNF-RII rs1061622 could result in the
decrease of circulating sSTNF-RII levels,” and was associated
with psychological disorders, such as paranoid schizophrenia,?
the lack of previous reports were about the relationship be-
tween TNF-RII 151061622, PTSD, and other factors or the lev-

els of serum lipids. Thus, the present work is the first approach
to explore the relationship of PTSD with TNF-RII rs1061622
and other social and psychological factors, and analyze the
interplays of PTSD and TNF-RII rs1061622 on lipids levels
among adolescent survivors after stressed by the earthquake.

Previous studies indicated that there were no significant
differences between male and female subjects of PTSD symp-
tom severity in U.S. PTSD Veterans™ or in the adult partici-
pants from the Millennium Cohort Study.”” However, the
study about Xhosa-speaking high school students in a low-
income urban community in South Africa displayed that great-
er severity of PTSD symptoms was presented in girls when
compared with boys.” In fact, more evidence can be found in
the literature of the inconsistent relationship between PTSD
and sex. In the current work, although the prevalence of PTSD
was found to be higher in the female subjects than the male
counterparts irrespective of the genotypes of TNF-RII rs1061622,
the PCL-C scores were significantly higher in the female stu-
dents than the male subjects only in the T'T homozygotes, but
not in the G allele carriers (Table 2). In addition, the G allele
carriers had significantly increased PCL-C scores when com-
pared with the TT homozygotes only in the female students,
but not the male subjects (Table 2). Similarly, sex was found
to be a potential factor for PTSD prevalence in either the T'T
homozygotes or the G allele carriers, but it was observed to be
a predictor for PTSD severity only in the subjects with the TT
genotype (Table 3). These results suggest interactions among
TNF-RII rs1061622, sexes and the other factors, which may
have the potential to be a novel explanation for the inconsis-
tent relationship between PTSD and sexes reported by other
investigators. More in-depth researches are required for the
mechanism involved between TNF-RII rs1061622 and PTSD.

The relationships between PTSD and lipid profiles have
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Table 5. Effects of PTSD on the association of TNF-RII rs1061622 with anthropometric and biochemical characteristics

Males Females Total
Variables PTSD
TT GX TT GX TT GX
N Without 164 69 170 75 334 144
With 44 27 98 52 142 79
Age (year) Without 16.97+0.64 16.90+0.60 16.71+£0.55 16.92+0.56 16.84+0.61 16.91+0.58
With 17.00+0.43 16.96x0.65 16.82+0.63 16.77+0.43 16.87+0.58 16.84+0.52
BMI (kg/m?) Without 19.67+1.96 19.54+2.21 20.47+2.10 20.57+2.31 20.08+2.07 20.08+2.31
With 20.54+2.67 19.70+2.50 21.21+2.55 20.37£1.99 21.00£2.60 20.14+2.19
TG (mmol/L) Without 0.94+0.28 1.00£0.34 1.21+0.43888 1.31+0.45*S88 1.07£0.39 1.16+0.43*
With 1.08+0.54 0.82+0.26™ 1.25+0.50 1.23+0.54588 1.20£0.51 1.09£0.50
TC (mmol/L) Without 3.39+0.51 3.37+£0.54 3.70+0.56558 3.760.575S8 3.55+0.56 3.57£0.58
With 3.56+0.49 3.39+0.49 3.78+0.65 3.62+0.54 3.71+0.61% 3.54+0.53
HDL-C (mmol/L) Without 1.37£0.24 1.32+0.30 1.45+0.26588 1.47+0.32588 1.41£0.25 1.40£0.32
With 1.35+0.26 1.45+0.25% 1.45+0.27588 1.42+0.32 1.42+0.27 1.43£0.30
LDL-C (mmol/L) Without 1.60£0.45 1.60+0.48 1.70£0.46 1.69+0.53 1.65%0.46 1.65%0.50
With 1.71+0.46 1.57£0.51 1.76£0.60 1.64+0.40 1.74+0.56 1.61+£0.44
TG/HDL-C Without 0.71+0.28 0.81+0.39* 0.88+0.43%8 0.96+0.45 0.80+0.37 0.89+0.43*
With 0.86+0.58 0.59+0.221+ 0.92+0.48 0.93+0.53%8 0.90+0.51 0.81+0.47
TC/HDL-C Without 2.53+0.47 2.67+0.69* 2.62+0.52 2.67%0.66 2.58+0.50 2.67+0.67
With 2.73+0.68 2.40+0.53% 2.69+0.69 2.63+0.48 2.70+0.69 2.55+0.51
LDL-C/HDL-C Without 1.21+0.41 1.30+0.57 1.21+£0.40 1.23+0.52 1.21£0.40 1.26£0.54
With 1.33£0.50 1.13+0.48 1.27+0.57 1.20£0.36 1.29+0.55 1.18+0.41

Values are presented as means+standard deviations or number. Analyses of covariance were used for the adjustment of age and BMI. *p<0.05
when compared with TT homozygote in subjects without PTSD after the adjustment for age and BMI; fp<0.05 when compared with TT ho-
mozygote in subjects with PTSD after the adjustment for age and BMI; #p<0.05; #p<0.01 when compared with those without PTSD in the
same genotype group after the adjustment for age and BMI; $p<0.05; $5p<0.01; $85p<0.001 when compared with those of the male subjects
with the same genotype after the adjustment for age and BMI. TNE-RII, tumor necrosis factor-a receptor II; PTSD, post-traumatic stress dis-
order; BMI, body mass index; TG, triglycerides; TC, total cholesterol; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipo-

protein cholesterol

been intensively reported. A previous study displayed an in-
creased TC level in combat-related PTSD men when com-
pared with depressive subjects with normal serum lipid pro-
files.®* However, no significant changes of serum TC were
found in PTSD victims of the Tokyo subway sarin poisoning.’
More results have been documented that display the discrep-
ancies of relationships between PTSD and lipid profiles.>*
Nevertheless, the mechanism of the discrepancies has not
been fully elucidated yet. In our study, although there were no
statistically significant differences of lipids levels between the
TT homozygotes and the G allele carriers in the study popu-
lation (Table 4), a significantly higher TC level was found in
the subjects with PTSD when compared with those without
PTSD only in the TT homozygotes, but not in the G allele car-
riers (Table 5), suggesting the TNF-RII rs1061622 TT homo-
zygotes might be more sensitive to TC metabolism outcomes
resulted from stresses. It is noteworthy that the relationships
of PTSD with lipid profiles have not been fully elucidated yet
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and future studies are needed to explore them.

When sexes were taken into consideration, as indicated in
Table 5, elevated TG/HDL-C and TC/HDL-C levels in the G
allele carriers than the T'T homozygotes were observed in
male subjects without PTSD, while the higher level of TG in
the G allele carriers than the TT homozygotes was observed
in the female students without PTSD. Moreover, decreased
levels of TG and TG/HDL-C in the G allele carriers than the
TT homozygotes were only found in the male adolescents with
PTSD, but not in the male students without PTSD and the fe-
male subjects regardless of the status of PTSD. These results
suggest interplays between TNF-RII rs1061622 and PTSD on
serum lipid profiles in a sex-dependent manner, which may
be attributable to the discrepancies of relationships between
PTSD and lipid profiles reported before. Besides, Si et al.*
found that the G allele carriers had elevated levels of TG and
TG/HDL-C compared with the TT homozygotes only in the
female subjects with suicidal ideation, while the subjects with



suicidal ideation had higher TG/HDL-C levels than those
without suicidal ideation only in the female G allele carriers.
This inconsistency may be caused by different diseases.

Previous studies have indicated a significant decrease
of sSTNF-RII levels induced by the mutation of TNF-RII
rs1061622.”>* Meanwhile, sSTNE-RII concentrations were
found not only to be positively correlated to TG and TC lev-
els but also to be negatively related to HDL-C levels.*' There-
fore, the changes of serum lipid profiles in the subjects with
different genotypes of TNF-RII rs1061622 and different sta-
tuses of PTSD may result from the variations of sTNF-RII
levels. However, other mechanisms such as linkage disequi-
librium and haplotype blockade cannot be excluded currently.

There were some limitations in the current study. First, the
levels of sSTNF-RII were not tested, although there was still
an advantage in the absence of protein checking because the
changes of protein levels or structure were not the whole mech-
anism for the association between gene mutations and phe-
notypes. Other mechanisms such as linkage disequilibrium
and haplotype blockade cannot be excluded currently for the
interplays between TNF-RII rs1061622 and PTSD on serum
lipid profiles, which were observed in the present study. Sec-
ond, PTSD was measured by the PCL-C. The PTSD patients
recognized in this study might not be the clinical patients. It
should be considered when interpreting the results of the pres-
ent study.

In summary, it is the first study to highlight the association
between TNF-RII 11061622 and PTSD, and their interplay
on serum lipids in Chinese adolescents. The results indicated
that the G allele carriers presented higher PCL-C scores than
the TT homozygotes in the female subjects. The female ado-
lescents manifested higher PCL-C scores than the male sub-
jects in the T'T homozygotes. The predictors of PTSD preva-
lence and severity were observed to be different between the
G allele carriers and the TT homozygotes. The subjects with
PTSD displayed lower TG, TG/HDL-C, and TC/HDL-C and
higher HDL-C than the adolescents without PTSD in the
male G allele carriers. The G allele carriers showed higher
TG/HDL-C and TC/HDL-C than the TT homozygotes in the
male adolescents without PTSD, and lower TG and TG/HDL-
C in the male PTSD patients. The G allele carriers exhibited
higher TG than the T'T homozygotes only in the female ado-
lescents without PTSD. These findings demonstrate the possi-
ble role of TNF-RII rs1061622 in the prediction of PTSD prev-
alence and severity, and the potential of the interplays between
TNF-RII 151061622 and PTSD on the levels of serum lipids in
a sex-dependent manner, which may be novel explanations
for the inconsistent relationship between PTSD and sexes and
the discrepancies of relationships between PTSD and lipid pro-
files, provide novel insights into the development of PTSD and
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the regulation of serum lipids, and pave the way for precision
medicine interferences of PTSD and comorbidities of PTSD
and hyperlipidemia among adolescents with different genetic
backgrounds of TNF-RII rs1061622 after experiencing trau-
matic events.
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