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Abstract: Lipid metabolism is dysfunctional in many non-metabolic diseases. In past studies, it has been proved that
lipid levels are related to disease activities in some autoimmune diseases. However, there are few studies on lipid
metabolism in Sjogren’s syndrome (SS). Therefore, in this present case-control study, we compared the cholesterol
levels of 93 SS patients and 73 healthy controls using an independent t-test. The results showed that the levels of
total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), and low-density lipoprotein cholesterol (LDL-C) in
SS patients were all lower. The clinical data of these patients were converged and analyzed with the patients’ serum
cholesterol levels using a Pearson correlation. The serum levels of TC, HDL-C, and LDL-C were all correlated with al-
bumin, globulin, IgG, and the EULAR Sjogren’s syndrome disease activity index (ESSDAI). Furthermore, patients with
anti-SSA antibodies, as well as those with cytopenia, had lower levels of TC and LDL-C, but not HDL-C. In contrast,
patients with anti-SSB antibodies had lower levels of TC, HDL-C, and LDL-C. In conclusion, cholesterol metabolism
disorders exist in SS patients and are associated with autoantibody production and the ESSDAI, which indicates that
serum cholesterol levels might be an effective indicator for assessing disease activity in SS.
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Introduction

Lipid metabolism has been shown to be dys-
functional in many non-metabolic diseases, in-
cluding some autoimmune diseases. For exam-
ple, some studies have indicated higher serum
levels of total cholesterol (TC), low-density lipo-
protein cholesterol (LDL-C), triglyceride (TG) [1]
and lower levels of high-density lipoprotein cho-
lesterol (HDL-C) in rheumatoid arthritis (RA) [2],
which may be related to a high risk of cardio-
vascular diseases [3]. Some studies verified
the association between cardiovascular dis-
eases and impaired serum cholesterol efflux
capacity (CEC) [4]. Systemic lupus erythemato-
sus (SLE) patients have been shown to have
lower levels of HDL-C and abnormal CEC [5].

Sjogren’s syndrome (SS) is a common autoim-
mune disease characterized by ocular and oral
dryness. A large amount of inflammatory cell

infiltration and autoantibody production have
been confirmed in the salivary glands of SS
patients and mice. In addition, lipid deposition
in the salivary glands of NOD mice was found to
be related to lymphocyte infiltration [6], to whi-
ch impaired lipid efflux might contribute. How-
ever, few studies have reported on serum lipid
metabolism in SS patients or mice. The pur-
pose of our study is to prove the metabolism
dysfunction of serum cholesterol and its corre-
lation with disease activity.

Patients and methods

The international classification criteria (2016)
for primary Sjogren’s syndrome was used as
our inclusion criteria. The exclusion criteria
included infection, tumor, hypertension, diabe-
tes, cardiovascular diseases, and other autoim-
mune diseases. None of the participants took
glucocorticoids or lipid-lowering drugs within 1
month prior to this study.
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Table 1. A comparison of the cholesterol levels between
patients with Sjogren’s syndrome and the healthy controls

0.05). The mean (S.D.) level of HDL-C
was 1.15 (0.29) mmol/l and 1.40

TC HDL-C
(mmol/1) (mmol/l)

LDL-C
(mmol/I)

(0.31) mmol/I in the SS patients and
healthy controls, respectively (P<0.05).

SS patients (n=93)

tvalue -2.534 -5.467
p value 0.012 <0.001

4.3310.94 1.15+0.29 2.17+0.65
Healthy controls (n=73) 4.67+0.74 1.40+0.31 2.41+0.62

The mean (S.D.) level of LDL-C was
2.17 (0.65) mmol/l and 2.41 (0.62)
mmol/I in the SS patients and healthy

-2.402 controls, respectively (P<0.05) (Table
0.017 1),

We collected the clinical data of 93 SS patients
and 73 healthy controls from January 2013 to
June 2018 in the Third Affiliated Hospital of
Soochow University. The collected data includ-
ed serum cholesterol levels, age, gender, cour-
se of the disease, the erythrocyte sedimen-
tation rate (ESR), C-reactive protein (CRP),
blood routine, liver function, kidney function, im-
munoglobulin (Ig), complements, autoantibody
(ANA), extractable nuclear antibody (ENA), and
the rheumatoid factor (RF). The disease activity
of the SS patients was evaluated using the
EULAR Sjogren’s syndrome disease activity
index (ESSDAI).

The cholesterol levels between the SS patients
and the healthy controls were compared using
an independent t-test. One-way ANOVA was
used to compare cholesterol levels among the
healthy controls and the SS patients with or
without anti-SSA or anti-SSB antibodies or sys-
teminvolvement. The correlations between cho-
lesterol levels and other clinical data were ana-
lyzed, and then a multiple linear regression was
tested among these data. All the statistical
analyses were conducted using SPSS 19.0.

Results

SS patients have lower serum levels of TC,
HDL-C, and LDL-C

Ages, BMI and levels of TC, HDL-C and LDL-C
in both groups were normally distributed. The
mean (S.D.) age of SS patients and healthy con-
trols was 55.42 (12.44) years and 52.47 (8.57)
years, respectively (P>0.05). There was no dif-
ference in BMI between SS (22.74+3.17) and
the healthy controls (23.53+2.93) either. Two
patients were males and the others were
females, the same as in the healthy control
group.

The serum levels of TC were lower in the SS
patients compared with the healthy controls
(4.33£0.94 mmol/I vs. 4.67+0.74 mmol/I, P<
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Serum TC, HDL-C and LDL-C levels are
correlated with Ig and ESSDAI

Table 2 shows the correlations between the
serum TC, HDL-C, LDL-C levels and the other
clinical data in the SS patients. All TC, HDL-C,
and LDL-C levels were correlated with globulin,
albumin, 1gG and ESSDAI. Furthermore, the TC
and LDL-C levels were positively correlated with
age, disease course, lymphocyte count, plate-
let count, creatinine, blood urea nitrogen (BUN),
and their complement levels.

Since the multiple linear regression was tested
among the cholesterol levels and the correlat-
ed data, TC correlated with globulin, 1gG, and
IgA. LDL-C correlated with the lymphocyte co-
unt and C4 (Table 3).

Patients with anti-SSA/SSB antibodies have
lower serum levels of cholesterol

As the TC, HDL-C, and LDL-C levels were all neg-
atively correlated with globulin and IgG, we
speculated that the cholesterol levels were rel-
evant to ANA. According to the ENA results, the
patients were divided into two groups. Their
cholesterol levels were compared with the he-
althy controls using a one-way ANOVA.

Compared with the other two groups, the pa-
tients with anti-SSA antibodies had lower levels
of TC, but the anti-SSB positive group show-
ed lower levels of TC, HDL-C, and LDL-C (Table
4).

Patients with cytopenia have lower levels of
cholesterol

Since the serum TC, HDL-C, and LDL-C levels
were negatively correlated with ESSDAI, we
suspected that the serum cholesterol levels
correlated with disease activity. According to
the details of the ESSDAI, the patients were
divided into positive and negative groups based
on their systemic symptoms, such as pulmo-
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Table 2. The correlation between TC, HDL-C, LDL-C levels and other
clinical data in SS patients

and partially correlates wi-
th disease activity. It has

been confirmed that SLE

TC HDL-C LDL-C _ _ at
Rvalue pvalue Rvalue pvalue Rvalue pvalue Patlents with hyperllpldem—
Age (yr) 0.282 0.006 0.063 0.548 0.278 0.007 la are more susceptible to
lupus encephalopathy, ne-
Course (yr) 0251 0.015 0.130 0.214 0.255 0.014 phritis, and femoral head
WBC (x10°) 0.145 0.64 0.065 0536 0.122 0.243 necrosis [8]. Though they
Neutrophils (x10°) 0.012 0.912 0.001 0.989 -0.012 0.912 have lower levels of serum
Lymphocytes (x10°) 0.414 <0.001 0.167 0.110 0.416 <0.001 cholesterol, a higher risk
Hb (g/1) 0.186 0.074 0.215 0.039 0.140 0.181 of cardiovascular accident
PLT (x10°) 0209 0.044 0154 0142 0263 0.011 has been proved in RA pa-
ESR (mm/h) 0099 0346 0136 0193 -0.070 0.503 tients [9]. Furthermore, the
CRP (mg/l) 0038 0716 -0145 0166 0049 0.638 HDL-C level is negatively
ALT (u/1) 0137 0191 -0.049 0643 -0131 0211 correlated with the disease
activity of RA [10].
AST (u/l) -0.090 0.389 0.117 0265 -0.099 0.346
yGT (u/1) 0.003 0.977 -0.116 0.267 0.019 0.860 As a common autoimmune
ALP (u/1) 0.075 0.478 -0.129 0.216 -0.031 0.771 disease with multisystem
LDH (u/1) 0.139 0185 0.184 0.077 0.107 0.306 involvement, SS is charac-
TBil (mmol/1) 0043 0686 -0015 0.883 -019 0.853 terized by lymphocyte infil-
DBil (mmol/I) 0209 0.044 -0.073 0485 -0154 0.141 R:Iitt'ggo?;d ’:’;‘ﬁdprgon‘jg“fans'
IBil (mmol/1) 0.075 0.467 0.025 0.809 0.072 0.491 :
been reported in SS [11],
Globulin (g/1) -0.287 0.005 -0.204 0.049 -0.289 0.005 but the risk of acute myo.
Albumin (g/1) 0.292 0.005 0.2147  0.037 0.218 0.036 cardial infarction is similar
SCr (umol/I) 0.335 0.001 0.055 0.599 0.297 0.004 between SS patients and
BUN (mmol/I) 0.345 0.001 0.113 0.280 0.320 0.002 the healthy controls [12]. In
BUA (mmol/1) 0.091 0.386 -0.100 0.340 0.159 0.127 the present study, lower
GLU (mmol/) 0.165 0.113 -0.122 0.244 0.168 0.108 serum levels of TC, HDL-C,
IgA (g/1) 0251 0015 -0.040 0.706 -0.239 0.021 and LDL-C were detected in
IgG (/1) 0369 <0.001 -0231 0026 -0329 0.001 SS patients. To determine
IgM (g/1) 0.008 0.937 -0.072 0.495 -0.001 0.990 the link between cholester-
ol levels and the disease
C3(g/)) 0224 0.031 0.011 0914 0.265 0.010 condition of SS, we further
C4 (g/1) 0.284 0.006 -0.020 0.848 0.361 <0.001 explored the correlation
RF -0.270 0.018 -0.159 0.171 -0.265 0.021 between cholesterol levels
ANA -0.194 0.063 -0.048 0.649 -0.120 0.250 and other clinical data.
ESSDAI -0.271 0.009 -0.248 0.017 -0.212 0.042

nary diseases, skin lesions, cytopenia, and so
on. Patients with cytopenia had lower levels of
TC, HDL-C, and LDL-C compared with the he-
althy controls and lower levels of TC compared
with the cytopenia-negative group (Table 5).

Discussion

Dyslipidemia is widespread in the general pop-
ulation, in which hyperlipidemia is more com-
monly detected. Abnormal lipid metabolism is
closely related to coronary heart disease [7]. A
high incidence of dyslipidemia has been ob-
served in patients with autoimmune diseases
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Through the correlation an-
alysis, we found that the
serum levels of cholesterol all correlated with
globulin and IgG. Patients with anti-SSA/SSB
antibodies had lower serum levels of choles-
terol. Therefore, we suspected that the lower
cholesterol levels were related to ANA produc-
tion. Meritxell et al. have confirmed that feeding
mice a high-cholesterol diet (HCD) results in an
up-regulated marginal zone B (MZB) cell sur-
face expression of PDL1 and increases the
interaction between MZB cells and pre-Tth (T
follicular helper) cells, leading to PDL1-me-
diated suppression of Tfh cell motility, the alter-
ation of Tfh cell differentiation, reduced Tfh
abundance, and the suppression of the proath-
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Table 3. A multiple linear regression among cholesterol levels
and the correlated data

Independent

variables B value tvalue pvalue 95% ClI
TC globulin 0.625 2.323 0.024 0.010~0.131
IgG -0.681 -2.770 0.007 -0.178~-0.029
IgA -0.454 -2.340 0.023 -0.288~-0.023
LDL-C lymphocyte count  0.384 2.905 0.005 0.129~0.697
C4 0.275 2.121 0.038 0.147~5.002

Table 4. A comparison of the cholesterol levels among anti-SSA/
SSB positive, negative and the healthy control groups

anti-SSA TC (mmol/1) HDL-C (mmol/l) LDL-C (mmol/I)
Positive group (n=77) 4.23+0.90 1.13+0.30 2.12+0.64
Negative group (n=16) 4.81+0.98 1.23+0.23 2.42+0.66
Healthy controls (n=73) 4.67+0.74 1.40+0.31 2.41+0.62

F value 6.443 15.610 4.324

p value 0.002 <0.001 0.015
anti-SSB TC (mmol/l) HDL-C (mmol/l) LDL-C (mmol/I)
Positive group (n=30) 4.00£0.70 1.05+0.28 1.98+0.56
Negative group (n=63) 4.49+1.00 1.20+0.29 2.27+0.67
Healthy controls (n=73) 4.67+0.74 1.40+0.31 2.41+0.62

F value 6.682 18.104 5.146

p value 0.002 <0.001 0.007

Table 5. A comparison of cholesterol levels among patients with
or without cytopenia and the healthy controls

Cytopenia TC (mmol/1) HDL-C (mmol/I) LDL-C (mmol/I)
Positive group (n=49)  4.12+0.95 1.10+0.29 2.05 +0.67
Negative group (n=44) 4.56+0.88 1.20+0.29 2.31+0.61
Healthy controls (n=73) 4.67+0.74 1.40+0.31 2.41+0.62

F value 6.431 16.552 4.818

p value 0.002 <0.001 0.009

ization of Thl and Thi7 cells
[15], which participate in humor-
al immunity. Therefore, we sup-
posed that the cholesterol efflux
was impaired in SS patients, and
abnormal cholesterol metabo-
lism in DCs might promote T cell
activation and polarization. Once
the ANA of ABCA1l is detected
[16], other ANAs that affect cho-
lesterol metabolism might be
produced in SS patients.

In our present study, serum TC
and LDL-C levels were lower in
patients with cytopenia, espe-
cially in those with lymphopenia
and thrombocytopenia. Menno
et al. have proved that SR-BI”
mice suffer from thrombocytope-
nia [17]. When SR-BI, a marker
on platelets and a receptor of
HDL, is knocked out, abnormal
cholesterol metabolism and th-
rombocytopenia appear. It re-
mains unclear whether lympho-
cytes or platelets express a re-
ceptor of LDL. Cholesterol sul-
fate is present on a variety of
cellsandin human LDL. Platelets
adhere to cholesterol sulfate in
a concentration-dependent and
saturable manner [18]. In pati-
ents with thrombocytopenia, the
platelet adhesion ability is de-
creased, which may be attribut-
ed to lower levels of LDL-C. Amy
et al. have confirmed that B lym-
phocytes can secrete antibodies

erogenic Tfh response [13]. On the contrary, we
speculated that SS patients with lower choles-
terol levels had more Tfh differentiation, lead-
ing to promoted B cell differentiation and ANA
production. The receptor of HDL-C participates
in cholesterol efflux via ABCA1/ABCG1, which is
an important pathway of cholesterol metabo-
lism. Impaired CEC has been detected in pa-
tients with autoimmune diseases [14]. Further-
more, Abcal/gl-deficient mice develop enlarg-
ed lymph nodes and glomerulonephritis sug-
gestive of SLE. This lupus-like phenotype was
recapitulated in mice with knockouts of Abcal/
g1 in dendritic cells (DCs). DC-Abcal/gl defi-
ciency enhances T cell activation and the polar-
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against oxidized LDL [19]. Therefore, patients
with lymphopenia have lower levels of LDL-C.

Furthermore, we found that LDL-C was positive-
ly correlated with SCr, BUN and their comple-
ment levels. Abnormal lipid metabolism exists
in patients with chronic kidney diseases, which
may be related to lipoprotein leakage. There-
fore, cholesterol levels might be associated
with kidney function. It has been observed that
cholesterol crystals can induce complement-
dependent inflammasome activation and cyto-
kine release [20], which is consistent with our
result of a positive relationship between LDL-C
and the complement levels. Furthermore, the

Int J Clin Exp Med 2019;12(11):13032-13037
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complement system participates in the patho-
physiology of atherosclerosis through TLRs
[21].

Our retrospective study showed decreased
serum cholesterol levels and their relationship
with other clinical data in SS. However, the rea-
son for such a reduction and its effect on the
disease are still unknown. In a future study, we
will further explore the mechanism of abnormal
cholesterol metabolism and its impact on the
immune system in SS.

In conclusion, the abnormality of cholesterol
metabolism in SS patients correlates with
autoantibody production and disease activity.
It is expected to be an effective indicator for
assessing disease activity in SS. We speculate
that this abnormality might participate in hu-
moral immunity in SS. Further studies are
needed to determine the relationship between
cholesterol metabolism and immune reaction
in SS.

Acknowledgements

This work was supported by the National
Natural Science Foundation of China (no.
81302585), The Key Programs of Changzhou
City Commission for Discipline Inspection (no.
ZD201707), the lJiangsu Postdoctoral Rese-
arch Support Program (2019K260), Science
and Technology Project of Changzhou Health
Committee for Young Talents (QN201910) and
the Research Project of Jiangsu Modern Hos-
pital Management (JSY-3-2019-107).

Disclosure of conflict of interest

None.

Address correspondence to: Min Wu, Department
of Rheumatology and Immunology, The Third Affi-
liated Hospital of Soochow University, No. 185
Jugian Street, Changzhou 213000, Jiangsu Pro-
vince, P. R. China. Tel: +86-519-68871142; E-mail:
wuumin@163.com

References

[1] Kerekes G, Nurmohamed MT, Gonzalez-Gay
MA, Seres |, Paragh G, Kardos Z, Barath Z,
Tamasi L, Soltész P and Szekanecz Z. Rheu-
matoid arthritis and metabolic syndrome. Nat
Rev Rheumatol 2014; 10: 691-696.

[2] Charles-Schoeman C, Fleischmann R, Davi-
gnon J, Schwartz H, Turner SM, Beysen C, Mi-

13036

lad M, Hellerstein MK, Luo Z, Kaplan IV, Riese
R, Zuckerman A and Mcinnes IB. Potential
mechanisms leading to the abnormal lipid pro-
file in patients with rheumatoid arthritis versus
healthy volunteers and reversal by tofacitinib.
Arthritis Rheumatol 2015; 67: 616-625.

[3] Choy E, Ganeshalingam K, Semb AG, Sze-
kanecz Z and Nurmohamed M. Cardiovascular
risk in rheumatoid arthritis: recent advances in
the understanding of the pivotal role of inflam-
mation, risk predictors and the impact of treat-
ment. Rheumatology (Oxford) 2014; 53: 2143-
2154.

[4] Liao KP, Playford MP, Frits M, Coblyn JS, lan-
naccone C, Weinblatt ME, Shadick NS and
Mehta NN. The association between reduction
in inflammation and changes in lipoprotein lev-
els and HDL cholesterol efflux capacity in rheu-
matoid arthritis. J Am Heart Assoc 2015; 4:
1-7.

[5] Ronda N, Favari E, Borghi MO, Ingegnoli F,
Gerosa M, Chighizola C, Zimetti F, Adorni MP,
Bernini F and Meroni PL. Impaired serum cho-
lesterol efflux capacity in rheumatoid arthri-
tis and systemic lupus erythematosus. Ann
Rheum Dis 2014; 73: 609-615.

[6] Wu K, Joffre C, Li X, MacVeigh-Aloni M, Hom M,
Hwang J, Ding C, Gregoire S, Bretillon L, Zhong
JF and Hamme-Alvarez SF. Altered expression of
genes functioning in lipid homeostasis is as-
sociated with lipid deposition in NOD mouse
lacrimal gland. Exp Eye Res 2009; 89: 319-
332.

[71 Shiffman D, Louie JZ, Caulfield MP, Nilsson
PM, Devlin JJ and Melander O. LDL subfrac-
tions are associated with incident cardiovascu-
lar disease in the Malmé Prevention Project
Study. Atherosclerosis 2017; 263: 287-292.

[8] Kuroda T, Tanabe N, Wakamatsu A, Takai C,
Sato H, Nakatsue T, Wada Y, Nakano M and
Narita I. High triglyceride is a risk factor for si-
lent osteonecrosis of the femoral head in sys-
temic lupuserythematosus. Clin Rheumatol
2015; 34: 2071-2077.

[9] Erhayiem B, Pavitt S, Baxter P, Andrews J,
Greenwood JP, Buch MH and Plein S. Coronary
artery disease evaluation in rheumatoid arthri-
tis (CADERA): study protocol for a randomized
controlled trial. Trials 2014; 15: 436.

[10] Rodriguez-Carrio J, Alperi-Lépez M, Lopez P,
Lopez-Mejias R, Alonso-Castro S, Abal F, Balli-
na-Garcia FJ, Gonzalez-Gay MA and Suéarez A.
High triglycerides and low high-density lipopro-
tein cholesterol lipid profile in rheumatoid ar-
thritis: a potential link among inflammation,
oxidative status, and dysfunctional high-densi-
ty lipoprotein. J Clin Lipidol 2017; 11: 1043-
1054.

[11] Augusto KL, Bonfa E, Pereira RM, Bueno C,
Leon EP, Viana VS and Pasoto SG. Metabolic

Int J Clin Exp Med 2019;12(11):13032-13037


mailto:wuumin@163.com

[12]

[13]

(14]

[15]

(16]

Serum cholesterol levels correlate with Sjogren’s syndrome disease activity

syndrome in Sjogren’s syndrome patients: a
relevant concern for clinical monitoring. Clin
Rheumatol 2016; 35: 639-647.

Chiang CH, Liu CJ, Chen PJ, Leu HB, Hsu CY,
Huang PH, Chen TJ, Lin SJ, Chen JW and Chan
WL. Primary Sjogren’s syndrome and the risk
of acute myocardial infarction: a nationwide
study. Acta Cardiol Sin 2013; 29: 124-131.
Nus M Sage AP, Lu Y, Masters L, Lam BYH,
Newland S, Weller S, Tsiantoulas D, Raffort J,
Marcus D, Finigan A, Kitt L, Figg N, Schirmbeck
R, Kneilling M, Yeo GSH, Binder CJ, de la Pom-
pa JL and Mallat Z. Marginal zone B cells con-
trol the response of follicular helper T cells to a
high-cholesterol diet. Nat Med 2017; 23: 601-
610.

Ronda N, Favari E, Borghi MO, Ingegnoli F,
Gerosa M, Chighizola C, Zimetti F, Adorni MP,
Bernini F and Meroni PL. Impaired serum cho-
lesterol efflux capacity in rheumatoid arthritis
and systemic lupuserythematosus. Ann Rhe-
um Dis 2014; 73: 609-615.

Westerterp M, Gautier EL, Ganda A, Molusky
MM, Wang W, Fotakis P, Wang N, Randolph GJ,
D’Agati VD, Yvan-Charvet L and Tall AR. Choles-
terol accumulation in dendritic cells links the
inflammasome to acquired immunity. Cell
Metab 2017; 25: 1294-1304.

Zeng T, Li SJ, Ao W, Zheng H, Wu FX, Chen Y
and Yang CD. The detection of autoantibodies
to ATP-binding cassette transporter A1 and its
role in the pathogenesis of atherosclerosis in
patients with systemic lupus erythematosus.
Clin Biochem 2012; 45: 1342-1346.

13037

(17]

(18]

[20]

Hoekstra M, Van Berkel TJ and Van Eck M.
Scavenger receptor Bl: a multi-purpose player
in cholesterol and steroid metabolism. World J
Gastroenterol 2010; 16: 5916-5924.

Merten M, Dong JF, Lopez JA and Thiagarajan
P. Cholesterol sulfate: a new adhesive mole-
cule for platelets. Circulation 2001; 103:
2032-2034.

Major AS, Fazio S and Linton MF. B-lymphocyte
deficiency increases atherosclerosis in LDL re-
ceptor-null mice. Arterioscler Thromb Vasc Biol
2002; 22: 1892-1898.

Samstad EO, Niyonzima N, Nymo S, Aune MH,
Ryan L, Bakke SS, Lappegard KT, Brekke OL,
Lambris JD, Damas JK, Latz E, Mollnes TE and
Espevik T. Cholesterol crystals induce comple-
ment-dependent inflammasome activation
and cytokine release. J Immunol 2014; 192:
2837-2845.

Hovland A, Jonasson L, Garred P, Yndestad A,
Aukrust P, Lappegard KT, Espevik T and
Molines TE. The complement system and toll-
like receptors as integrated players in the
pathophysiology of atherosclerosis. Athero-
sclerosis 2015; 241: 480-494.

Int J Clin Exp Med 2019;12(11):13032-13037



