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  [摘要] 2型糖尿病(T2DM)患病率逐年上升,已成为影响人群身心健康的第三大慢性非传染性疾病。
T2DM可增加发生冠心病、脑梗死等心脑血管疾病的风险。T2DM患者身体成分发生改变,主要表现为内脏脂

肪增多、骨密度减低等,而肥胖及内脏脂肪增多与心脑血管疾病的发生密切相关。T2DM患者身体成分的改变

可能与心脑血管疾病风险存在相关性。本文就T2DM患者身体成分改变与心脑血管疾病风险升高的相关性进

行综述,为今后的研究提供方向。
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  [Abstract] The

 

prevalence
 

rate
 

of
 

type
 

2
 

diabetes
 

mellitus
 

(T2DM)
 

is
 

increasing
 

year
 

by
 

year,and
 

T2DM
 

has
 

become
 

the
 

third
 

major
 

chronic
 

non-communicable
 

disease
 

affecting
 

people's
 

physical
 

and
 

mental
 

health.T2DM
 

can
 

increase
 

the
 

risk
 

of
 

cardio-cerebrovascular
 

diseases
 

such
 

as
 

coronary
 

heart
 

disease
 

and
 

cere-
bral

 

infarction.The
 

body
 

composition
 

changes
 

in
 

T2DM
 

patients,which
 

are
 

mainly
 

manifested
 

as
 

visceral
 

fat
 

increase,bone
 

mineral
 

density
 

decrease,etc.Obesity
 

and
 

increased
 

visceral
 

fat
 

are
 

closely
 

related
 

to
 

the
 

occur-
rence

 

of
 

cardio-cerebrovascular
 

diseases.The
 

changes
 

of
 

body
 

compositions
 

in
 

patients
 

with
 

T2DM
 

may
 

be
 

correlated
 

with
 

the
 

risk
 

of
 

cardio-cerebrovascular
 

diseases.This
 

paper
 

reviewed
 

the
 

correlations
 

between
 

the
 

changes
 

in
 

body
 

compositions
 

and
 

increased
 

risk
 

of
 

cardio-cerebrovascular
 

diseases
 

in
 

patients
 

with
 

T2DM
 

to
 

provide
 

the
 

directions
 

for
 

future
 

researches.
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  随着社会经济的发展、人们生活方式的改变,肥
胖人口增多,加之人口老龄化加剧,糖尿病已成为影

响全球人群健康的主要慢性非传染性疾病之一。我

国糖尿病(diabetes
 

mellitus,DM)患病率呈逐年上升

趋势,目前已成为继心血管疾病(cardiovascular
 

dis-
ease,CVD)和肿瘤之后第3位威胁居民健康和生命

的疾病[1],造成沉重的健康和经济负担,其患者以2
型糖尿病(type

 

2
 

diabetes
 

mellitus,T2DM)为主。目

前T2DM的发病趋势不容乐观,是全球范围内发病率

增长最快的疾病之一,已成为全球性流行性疾病,是

成年患者致死、致残的主要原因。
1 T2DM患者心脑血管疾病风险增加

DM 可能引起血管病变、神经病变等多种并发

症,其中血管病变是DM 引起的最严重的并发症,包
括微血管并发症和大血管并发症[2],而冠心病、脑血

管疾病及周围血管疾病等大血管并发症是导致DM
患者死亡、残疾的主要病因[3]。研究显示,T2DM 明

显增加过早死亡的风险,而CVD是其中最为常见的

死亡原因[4]。在弗雷明汉心脏研究中显示,CVD患者

的DM 和肥胖症患病率显著增加,由 DM 引起的
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CVD患者比例明显增加,超过60%的T2DM 患者死

于CVD,其中主要是心肌梗死(myocardial
 

infarct,
MI)或中风[5]。研究证实,T2DM 的患者较非DM 患

者具有更高的患CVD的风险,因此T2DM患者CVD
的预防尤为重要。早期识别可能发生心血管事件的

高风险人群,并针对该部分人群进行早期干预及治疗

成了一种新策略。
2 肥胖、内脏脂肪及骨密度与CVD发生风险的相

关性

2.1 体重指数(BMI)与CVD的相关性

动脉粥样硬化是心脑血管疾病发生的重要危险

因素,研究报道BMI增加可明显增加动脉粥样硬化

发生的风险[6],也有研究强调了肥胖青年CVD发生

风险的增加,以及早期干预治疗肥胖和动脉粥样硬化

的必要性[7]。由此可见,BMI的增加与心脑血管疾病

风险增加具有显著相关性。同时,也有大型前瞻性研

究调查了肥胖与CVD死亡之间的关系,根据荟萃分

析结果提示在BMI>25
 

kg/m2 的人群中,BMI每增

加5
 

kg/m2,病死率增加40%[8-9]。另有研究显示,较
高的BMI与CVD及更高的病死率有独立相关性,其
中内脏脂肪组织(visceral

 

adipose
 

tissue,VAT)和心

包脂肪组织(pericardial
 

adipose
 

tissue,PAT)的增加

似乎带来了最大的风险[10-11]。
2.2 肥胖与CVD的相关性

已有大量文献报道,脂肪分布及全身肥胖与DM
和CVD的发生风险有着重要联系,并且可能在疾病

发展中起着因果作用[12-15]。一项针对成人的队列研

究显示,肥胖是引起冠状动脉疾病的危险因素,且这

种相关性明显独立于其他临床常见危险因素[16]。
LOGUE等[17]证实,在调整了经典的心血管风险因

素、贫穷和药物等混杂因素后,肥胖明显增加致命性

冠心病事件的发生风险。此外,研究证实肥胖可导致

许多代谢紊乱性疾病,包括高血压、DM、血脂异常及

动脉粥样硬化等,同时也增加CVD的患病风险,其中

又以腹部脂肪的积累危害更大[18]。
2.3 VAT与CVD的相关性

BACCHI等[19]发现,在T2DM患者中,有氧运动

的氧消耗能力可以由矢状腹径、骨骼肌脂肪含量和高

密度脂蛋白胆固醇(HDL-C)预测,表明这些指标可能

是这类人群心肺功能的影响因素。同时,心肺功能的

下降与CVD发生风险增加有关[20]。在DM和非DM
的日裔美国人研究中,内脏脂肪、血压、血浆葡萄糖都

是冠心病的独立危险因素[21]。有研究表明,相较于整

体肥胖,腹部脂肪分布可能是慢性心力衰竭的一个更

强的风险因素[22]。可见,腹部内脏脂肪堆积在CVD
的发展中起着重要作用,VAT是评估CVD风险的重

要指标。
2.4 骨密度与CVD的相关性

多项研究表明,骨密度与区域脂肪库存在明显的

相关性[23-26]。亦有研究表明,低骨密度与冠心病的发

展有关[27-30]。在韩国的一项研究中发现,在健康男性

人群中,骨密度与10年冠心病风险有显著的相关

性[31],表明骨密度的测量有助于识别可能会增加冠心

病风险的个体,特别是在骨密度低的男性患者中,探
索冠心病和低骨密度的常见危险因素是很有必要的。
3 T2DM患者身体成分的改变

T2DM患者与健康人相比具有较少的总体脂肪、
腿部脂肪和腿部肌肉,但有更多的躯干脂肪和肌肉,
表明DM患者的身体成分发生改变,这些改变可能带

来一定的病理、生理、代谢的改变[32]。多项研究观察

到T2DM患者存在腹部脂肪堆积[33-34]。同时,T2DM
合并肥胖的男性患者骨密度下降,其腹部的VAT越

高,骨密度越低[35]。T2DM 患者的体脂分布存在异

常,血清瘦素水平明显升高,进而通过不同机制导致

颈动脉内膜中膜复合体厚度升高,最终导致动脉粥样

硬化的发生和发展[36]。
4 肥胖引起CVD发生风险升高的机制

4.1 脂肪组织与炎症

HOTAMISLIGIL等[37]报道了肥胖与炎症之间

的关系,并表明肿瘤坏死因子-α(TNF-α)在脂肪组织

中表达增加,并具有诱发胰岛素抵抗(insulin
 

resist-
ance,IR)的能力。目前,脂肪组织已被确认为许多激

素和细胞因子的重要来源,包括TNF-α、白细胞介素-
6(IL-6)和单核细胞趋化因子蛋白-1(MCP-1)[38]。脂

肪组织能释放多种促炎细胞因子[39],因此肥胖是一种

炎症状态[40],这是肥胖另一种可能导致心血管风险升

高的生物学效应。流行病学研究表明,在肥胖患者

中,C反应蛋白、IL-6和TNF-α等炎性标记物的增加

与T2DM和CVD的发生风险具有较强的相关性[41]。
一项针对多种族T2DM人群的大型研究也发现,脂肪

组织分布异常是导致系统性炎症的重要决定因素[42]。
4.2 脂肪组织与IR

肥胖与IR关系密切,而IR又是导致 T2DM 和

CVD的重要因素。有学者进一步研究了脂肪分布与

IR的相关性,发现相较于皮下脂肪,T2DM 患者的内

脏脂肪才是导致IR的重要因素[43]。由于不同部位脂

肪组织的代谢特点不同,其与IR的相关性也存在差

异。尽管VAT在人体总脂肪中占比较小,但具有更

强的内分泌代谢活性,能分解产生更多的游离脂肪

酸,分泌更多的细胞因子(如瘦素、IL-6、TNF-α、MCP-
1等),进一步增加IR的风险[44-45]。研究证实,VAT
与慢性低度炎症、IR、T2DM、血脂异常、高血压等导

致动脉粥样硬化的重要因素密切相关,因此增加了肥

胖症患者发生CVD的风险[46]。
综上所述,人体总脂肪与DM、IR等CVD的危险

因素相关,且VAT与CVD的相关性更明确。T2DM
患者身体成分发生改变,骨密度的减少与VAT的增

加可能使T2DM患者CVD的发生风险增加。然而,
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目前国内外有关T2DM 患者身体成分与CVD风险

性的研究尚少,需要更多相关研究来阐明这二者之间

的相关性,以对今后T2DM的治疗及并发症的预防提

供方向。

参考文献

[1] YANG
 

W,LU
 

J,WENG
 

J,et
 

al.Prevalence
 

of
 

diabetes
 

among
 

men
 

and
 

women
 

in
 

China[J].N
 

Engl
 

J
 

Med,2010,362(12):1090-1101.
[2] 高贝贝,郭雯,朱晓慧,等.2型糖尿病患者颈动

脉内膜中层厚度与心血管危险因素的相关性

[J].江苏医药,2014,40(4):417-419.
[3] 阚芳芳,方福生,田慧,等.老年2型糖尿病人群

死亡风险的17年队列研究[J].中华医学杂志,
2014,94(33):2597-2601.

[4] RAO
 

KONDAPALLY
 

SESHASAI
 

S,KAPTOGE
 

S,THOMPSON
 

A,et
 

al.Diabetes
 

mellitus,fasting
 

glucose,and
 

risk
 

of
 

cause-specific
 

death[J].N
 

Engl
 

J
 

Med,2011,364(9):829-841.
[5] FOX

 

C
 

S,COADY
 

S,SORLIE
 

P
 

D,et
 

al.In-
creasing

 

cardiovascular
 

disease
 

burden
 

due
 

to
 

diabetes
 

mellitus:the
 

Framingham
 

Heart
 

Study
[J].Circulation,2007,115(12):1544-1550.

[6] 马春朋,刘兰祥,杨蕾,等.中青年男性体脂分布

与颈动脉内膜中层厚度的相关研究[J].国际内

分泌代谢杂志,2013,33(6):366-369.
[7] BACHA

 

F,EDMUNDOWICZ
 

D,SUTTON-TY-
RELL

 

K,et
 

al.Coronary
 

artery
 

calcification
 

in
 

obese
 

youth:what
 

are
 

the
 

phenotypic
 

and
 

metabol-
ic

 

determinants? [J].Diabetes
 

Care,2014,37(9):
2632-2639.

[8]Prospective
 

Studies
 

Collaboration,WHITLOCK
 

G,
LEWINGTON

 

S,et
 

al.Body-mass
 

index
 

and
 

cause-
specific

 

mortality
 

in
 

900
 

000
 

adults:collaborative
 

analyses
 

of
 

57
 

prospective
 

studies[J].Lancet,2009,
373(9669):1083-1096.

[9]PISCHON
 

T,BOEING
 

H,HOFFMANN
 

K,et
 

al.General
 

and
 

abdominal
 

adiposity
 

and
 

risk
 

of
 

death
 

in
 

Europe[J].N
 

Engl
 

J
 

Med,2008,359
(20):2105-2120.

[10]DING
 

J,HSU
 

F
 

C,HARRIS
 

T
 

B,et
 

al.The
 

as-
sociation

 

of
 

pericardial
 

fat
 

with
 

incident
 

coro-
nary

 

heart
 

disease:the
 

Multi-Ethnic
 

Study
 

of
 

Atherosclerosis
 

(Mesa)[J].Am
 

J
 

Clin
 

Nutr,
2009,90(3):499-504.

[11]SMITH
 

U.Abdominal
 

obesity:a
 

marker
 

of
 

ec-
topic

 

fat
 

accumulation[J].J
 

Clin
 

Invest,2015,

125(5):1790-1792.
[12]CNOP

 

M,LANDCHILD
 

M
 

J,VIDAL
 

J,et
 

al.
The

 

concurrent
 

accumulation
 

of
 

intra-abdomi-
nal

 

and
 

subcutaneous
 

fat
 

explains
 

the
 

associa-
tion

 

between
 

insulin
 

resistance
 

and
 

plasma
 

lep-
tin

 

concentrations:distinct
 

metabolic
 

effects
 

of
 

two
 

fat
 

compartments[J].Diabetes,2002,51
(4):1005-1015.

[13]WAGENKNECHT
 

L
 

E,LANGEFELD
 

C
 

D,SC
 

HERZINGER
 

A
 

L,et
 

al.Insulin
 

sensitivity,in-
sulin

 

secretion,and
 

abdominal
 

fat:the
 

Insulin
 

Resistance
 

Atherosclerosis
 

Study
 

(IRAS)
 

Family
 

Study[J].Diabetes,2003,52(10):2490-
2496.

[14]UTZSCHNEIDER
 

K
 

M,CARR
 

D
 

B,HULL
 

R
 

L,et
 

al.Impact
 

of
 

intra-abdominal
 

fat
 

and
 

age
 

on
 

insulin
 

sensitivity
 

and
 

beta-cell
 

function[J].
Diabetes,2004,53(11):2867-2872.

[15]KUK
 

J
 

L,KATZMARZYK
 

P
 

T,NICHAMAN
 

M
 

Z,et
 

al.Visceral
 

fat
 

is
 

an
 

independent
 

pre-
dictor

 

of
 

all-cause
 

mortality
 

in
 

men[J].Obesity
 

(Silver
 

Spring),2006,14(2):336-341.
[16]JOUSILAHTI

 

P,TUOMILEHTO
 

J,VARTIAIN-
EN

 

E,et
 

al.Body
 

weight,cardiovascular
 

risk
 

fac-
tors,and

 

coronary
 

mortality.15-year
 

follow-up
 

of
 

middle-aged
 

men
 

and
 

women
 

in
 

eastern
 

Finland
[J].Circulation,1996,93(7):1372-1379.

[17]LOGUE
 

J,MURRAY
 

H
 

M,WELSH
 

P,et
 

al.
Obesity

 

is
 

associated
 

with
 

fatal
 

coronary
 

heart
 

disease
 

independently
 

of
 

traditional
 

risk
 

factors
 

and
 

deprivation[J].Heart,2011,97(7):564-
568.

[18]KIM
 

S
 

K,KIM
 

H
 

J,HUR
 

K
 

Y,et
 

al.Visceral
 

fat
 

thickness
 

measured
 

by
 

ultrasonography
 

can
 

estimate
 

not
 

only
 

visceral
 

obesity
 

but
 

also
 

risks
 

of
 

cardiovascular
 

and
 

metabolic
 

diseases[J].
Am

 

J
 

Clin
 

Nutr,2004,79(4):593-599.
[19]BACCHI

 

E,NEGRI
 

C,TARPERI
 

C,et
 

al.Re-
lationships

 

between
 

cardiorespiratory
 

fitness,

metabolic
 

control,and
 

fat
 

distribution
 

in
 

type
 

2
 

diabetes
 

subjects[J].Acta
 

Diabetol,2014,51
(3):369-375.

[20]WEI
 

M,GIBBONS
 

L
 

W,KAMPERT
 

J
 

B,et
 

al.
Low

 

cardiorespiratory
 

fitness
 

and
 

physical
 

inac-
tivity

 

as
 

predictors
 

of
 

mortality
 

in
 

men
 

with
 

type
 

2
 

diabetes[J].Ann
 

Intern
 

Med,2000,132
(8):605-611.

3382重庆医学2021年8月第50卷第16期



[21]FUJIMOTO
 

W
 

Y,BERGSTROM
 

R
 

W,BOY-
KO

 

E
 

J,et
 

al.Visceral
 

adiposity
 

and
 

incident
 

coronary
 

heart
 

disease
 

in
 

Japanese-American
 

men.The
 

10-year
 

follow-up
 

results
 

of
 

the
 

Seat-
tle

 

Japanese-American
 

Community
 

Diabetes
 

Study[J].Diabetes
 

Care,1999,22(11):1808-
1812.

[22]NICKLAS
 

B
 

J,CESARI
 

M,PENNINX
 

B
 

W,et
 

al.Abdominal
 

obesity
 

is
 

an
 

Independent
 

risk
 

factor
 

for
 

chronic
 

heart
 

failure
 

in
 

older
 

people
[J].J

 

Am
 

Geriatr
 

Soc,2006,54(3):413-420.
[23]GILSANZ

 

V,CHALFANT
 

J,MO
 

A
 

O,et
 

al.
Reciprocal

 

relations
 

of
 

subcutaneous
 

and
 

vis-
ceral

 

fat
 

to
 

bone
 

structure
 

and
 

strength[J].J
 

Clin
 

Endocrinol
 

Metab,2009,94(9):3387-
3393.

[24]YAMAGUCHI
 

T,KANAZAWA
 

I,YAMAMO
 

TO
 

M,et
 

al.Associations
 

between
 

components
 

of
 

the
 

metabolic
 

syndrome
 

versus
 

bone
 

mineral
 

density
 

and
 

vertebral
 

fractures
 

in
 

patients
 

with
 

type
 

2
 

diabetes[J].Bone,2009,45(2):174-179.
[25]CHOI

 

H
 

S,KIM
 

K
 

J,KIM
 

K
 

M,et
 

al.Rela-
tionship

 

between
 

visceral
 

adiposity
 

and
 

bone
 

mineral
 

density
 

in
 

Korean
 

adults[J].Calcif
 

Tis-
sue

 

Int,2010,87(3):218-225.
[26]RUSSELL

 

M,MENDES
 

N,MILLER
 

K
 

K,et
 

al.Visceral
 

fat
 

is
 

a
 

negative
 

predictor
 

of
 

bone
 

density
 

measures
 

in
 

obese
 

adolescent
 

girls[J].J
 

Clin
 

Endocrinol
 

Metab,2010,95(3):1247-
1255.

[27]VARMA
 

R,ARONOW
 

W
 

S,BASIS
 

Y,et
 

al.
Relation

 

of
 

bone
 

mineral
 

density
 

to
 

frequency
 

of
 

coronary
 

heart
 

disease[J].Am
 

J
 

Cardiol,
2008,101(8):1103-1104.

[28]MARCOVITZ
 

P
 

A,TRAN
 

H
 

H,FRANKLIN
 

B
 

A,et
 

al.Usefulness
 

of
 

bone
 

mineral
 

density
 

to
 

predict
 

significant
 

coronary
 

artery
 

disease
[J].Am

 

J
 

Cardiol,2005,96(8):1059-1063.
[29]ERBILEN

 

E,YAZICI
 

S,OZHAN
 

H,et
 

al.Re-
lationship

 

between
 

angiographically
 

documen-
ted

 

coronary
 

artery
 

disease
 

and
 

low
 

bone
 

mass
 

in
 

men[J].Circ
 

J,2007,71(7):1095-1098.
[30]SHEN

 

C,DENG
 

J,ZHOU
 

R,et
 

al.Relation
 

be-
tween

 

bone
 

mineral
 

density,bone
 

loss
 

and
 

the
 

risk
 

of
 

cardiovascular
 

disease
 

in
 

a
 

Chinese
 

cohort[J].
Am

 

J
 

Cardiol,2012,110(8):1138-1142.
[31]LEE

 

H
 

T,SHIN
 

J,MIN
 

S
 

Y,et
 

al.Relationship
 

between
 

bone
 

mineral
 

density
 

and
 

a
 

10-year
 

risk
 

for
 

coronary
 

artery
 

disease
 

in
 

a
 

healthy
 

Korean
 

population:the
 

Korea
 

National
 

Health
 

and
 

Nutrition
 

Examination
 

Survey
 

2008—2010
[J].Coron

 

Artery
 

Dis,2015,26(1):66-71.
[32]HESHKA

 

S,RUGGIERO
 

A,BRAY
 

G
 

A,et
 

al.
Altered

 

body
 

composition
 

in
 

type
 

2
 

diabetes
 

melli-
tus[J].Int

 

J
 

Obes
 

(Lond),2008,32(5):780-787.
[33]MAIOLO

 

C,MOHAMED
 

E
 

I,DI
 

D
 

N,et
 

al.
Body

 

composition
 

and
 

pulmonary
 

function
 

in
 

obese
 

type
 

2
 

diabetic
 

women[J].Diabetes
 

Nutr
 

Metab,2002,15(1):20-25.
[34]BÅVENHOLM

 

P
 

N,KUHL
 

J,PIGON
 

J,et
 

al.
Insulin

 

resistance
 

in
 

type
 

2
 

diabetes:association
 

with
 

truncal
 

obesity,impaired
 

fitness,and
 

atyp-
ical

 

malonyl
 

coenzyme
 

A
 

regulation[J].J
 

Clin
 

Endocrinol
 

Metab,2003,88(1):82-87.
[35]李伟,张晨鑫,王玲,等.2型糖尿病合并肥胖男

性患者的骨密度及其与腹部脂肪分布的关系

[J].广西医学,2018,40(1):1-3.
[36]谭淑英,王运林,梁春艳,等.2型糖尿病患者体

脂分布特点与颈动脉内膜中层厚度的关系[J].
中国医学创新,2015,12(18):52-54.

[37]HOTAMISLIGIL
 

G
 

S,SHARGILL
 

N
 

S,SPIEG
 

ELMAN
 

B
 

M.Adipose
 

expression
 

of
 

tumor
 

necrosis
 

factor-alpha:direct
 

role
 

in
 

obesity-
linked

 

insulin
 

resistance[J].Science,1993,259
(5091):87-91.

[38]SHOELSON
 

S
 

E,LEE
 

J,GOLDFINE
 

A
 

B.In-
flammation

 

and
 

insulin
 

resistance[J].J
 

Clin
 

In-
vest,2006,116(7):1793-1801.

[39]HOTAMISLIGIL
 

G
 

S,ERBAY
 

E.Nutrient
 

sens-
ing

 

and
 

inflammation
 

in
 

metabolic
 

diseases[J].Nat
 

Rev
 

Immunol,2008,8(12):923-934.
[40]WELSH

 

P,POLISECKI
 

E,ROBERTSON
 

M,
et

 

al.Unraveling
 

the
 

directional
 

link
 

between
 

adiposity
 

and
 

inflammation:a
 

bidirectional
 

Mendelian
 

randomization
 

approach[J].J
 

Clin
 

Endocrinol
 

Metab,2010,95(1):93-99.
[41]RIDKER

 

P
 

M.Inflammatory
 

biomarkers
 

and
 

risks
 

of
 

myocardial
 

infarction,stroke,diabetes,
and

 

total
 

mortality:implications
 

for
 

longevity
[J].Nutr

 

Rev,2007,65(12
 

Pt
 

2):S253-259.
[42]SAM

 

S,HAFFNER
 

S,DAVIDSON
 

M
 

H,et
 

al.Re-
lation

 

of
 

abdominal
 

fat
 

depots
 

to
 

systemic
 

markers
 

of
 

inflammation
 

in
 

type
 

2
 

diabetes[J].Diabetes
 

Care,2009,32(5):932-937. (下转第2838页)

4382 重庆医学2021年8月第50卷第16期



review[J].J
 

Autoimmun,2014,51:17-22.
[16]LIU

 

X,SADAOKA
 

T,KROGMANN
 

T,et
 

al.
Epstein-Barr

 

virus
 

tegument
 

protein
 

BGLF2
 

suppresses
 

type
 

Ⅰ
 

IFN
 

signaling
 

to
 

promote
 

EBV
 

reactivation[J].J
 

Virol,2020,94(11):
e00258-20.

 

[17]SHIMIZU
 

T,NAKAMURA
 

H,TAKATANI
 

A,et
 

al.Activation
 

of
 

Toll-like
 

receptor
 

7
 

sig-
naling

 

in
 

labial
 

salivary
 

glands
 

of
 

primary
 

Sjögren's
 

syndrome
 

patients[J].Clin
 

Exp
 

Im-
munol,2019,196(1):39-51.

[18]OGAWA
 

Y,SHIMIZU
 

E,TSUBOTA
 

K.Inter-
ferons

 

and
 

dry
 

eye
 

in
 

Sjögren's
 

syndrome[J].
Int

 

J
 

Mol
 

Sci,2018,19(11):3548.
[19]RUFFILLI

 

I.Sjögren
 

syndrome
 

and
 

MIG[J].
Clin

 

Ter,2019,170(6):e478-482.
[20]MAVRAGANI

 

C
 

P,CROW
 

M
 

K.Activation
 

of
 

the
 

type
 

Ⅰ
 

interferon
 

pathway
 

in
 

primary
 

Sjogren's
 

syndrome[J].J
 

Autoimmun,2010,35
(3):225-231.

[21]LUCCHESI
 

D,PITZALIS
 

C,BOMBARDIERI
 

M.EBV
 

and
 

other
 

viruses
 

as
 

triggers
 

of
 

tertia-
ry

 

lymphoid
 

structures
 

in
 

primary
 

Sjögren's
 

syndrome[J].Expert
 

Rev
 

Clin
 

Immunol,2014,
10(4):445-455.

[22]CROIA
 

C,ASTORRI
 

E,MURRAY-BROWN
 

W,et
 

al.Implication
 

of
 

Epstein-Barr
 

virus
 

in-
fection

 

in
 

disease-specific
 

autoreactive
 

B
 

cell
 

activation
 

in
 

ectopic
 

lymphoid
 

structures
 

of
 

Sjögren's
 

syndrome[J].Arthritis
 

Rheumatol,
2014,66(9):2545-2557.

[23]TOUSSIROT
 

E,ROUDIER
 

J.Epstein-Barr
 

vi-
rus

 

in
 

autoimmune
 

diseases[J].Best
 

Pract
 

Res
 

Clin
 

Rheumatol,2008,22(5):883-896.
[24]ROJAS

 

M,RESTREPO-JIMÉNEZ
 

P,MONSALV
 

D
 

M,et
 

al.Molecular
 

mimicry
 

and
 

autoimmunity

[J].J
 

Autoimmun,2018,95:100-123.
[25]LERNER

 

M
 

R,ANDREWS
 

N
 

C,MILLER
 

G,
et

 

al.Two
 

small
 

RNAs
 

encoded
 

by
 

Epstein-
Barr

 

virus
 

and
 

complexed
 

with
 

protein
 

are
 

pre-
cipitated

 

by
 

antibodies
 

from
 

patients
 

with
 

sys-
temic

 

lupus
 

erythematosus[J].Proc
 

Natl
 

Acad
 

Sci
 

U
 

S
 

A,1981,78(2):805-809.
[26]WILLEKE

 

P,GAUBITZ
 

M,SCHOTTE
 

H,et
 

al.Clinical
 

and
 

immunological
 

characteristics
 

of
 

patients
 

with
 

Sjögren's
 

syndrome
 

in
 

relation
 

to
 

alpha-fodrin
 

antibodies[J].Rheumatology
 

(Ox-
ford),2007,46(3):479-483.

[27]INOUE
 

H,TSUBOTA
 

K,ONO
 

M,et
 

al.Pos-
sible

 

involvement
 

of
 

EBV-mediated
 

alpha-fo-
drin

 

cleavage
 

for
 

organ-specific
 

autoantigen
 

in
 

Sjogren's
 

syndrome[J].J
 

Immunol,2001,166
(9):5801-5809.

[28]NAVONE
 

R,LUNARDI
 

C,GERLI
 

R,et
 

al.I-
dentification

 

of
 

tear
 

lipocalin
 

as
 

a
 

novel
 

autoan-
tigen

 

target
 

in
 

Sjögren's
 

syndrome[J],J
 

Auto-
immun,2005,25(3):229-234.

[29]RANCAN
 

C,SCHIRRMANN
 

L,HÜLS
 

C,et
 

al.Latent
 

membrane
 

protein
 

LMP2A
 

impairs
 

recognition
 

of
 

EBV-infected
 

cells
 

by
 

CD8+
 

T
 

cells[J].PLoS
 

Pathog,2015,11(6):e1004906.
[30]PENDER

 

M
 

P.CD8+
 

T-cell
 

deficiency,Epstein-
Barr

 

virus
 

infection,vitamin
 

D
 

deficiency,and
 

steps
 

to
 

autoimmunity:a
 

unifying
 

hypothesis[J].
Autoimmune

 

Dis,2012(2012):189096.
[31]JOG

 

N
 

R,CHAKRAVARTY
 

E
 

F,GUTHR
 

IDGE
 

J
 

M,et
 

al.Epstein
 

Barr
 

Virus
 

interleukin
 

10
 

suppresses
 

anti-inflammatory
 

phenotype
 

in
 

human
 

monocytes[J].Front
 

Immunol,2018,
9:2198.

(收稿日期:2020-11-22 修回日期:2021-03-11)

(上接第2834页)
[43]MIYAZAKI

 

Y,GLASS
 

L,TRIPLITT
 

C,et
 

al.
Abdominal

 

fat
 

distribution
 

and
 

peripheral
 

and
 

hepatic
 

insulin
 

resistance
 

in
 

type
 

2
 

diabetes
 

mellitus[J].Am
 

J
 

Physiol
 

Endocrinol
 

Metab,
2002,283(6):E1135-1143.

[44]GUILHERME
 

A,VIRBASIUS
 

J
 

V,PURI
 

V
 

A.
Adipocyte

 

dysfunctions
 

linking
 

obesity
 

to
 

insulin
 

resistance
 

and
 

type
 

2
 

diabetes[J].Nat
 

Rev
 

Mol
 

Cell
 

Biol,2008,9(5):367-377.

[45]陈燕铭,王曼曼,王自明,等.2型糖尿病合并脂

肪性肝病患者炎性因子和脂联素的变化及意义

[J].中国综合临床,2012,28(1):1-5.
[46]BRITTON

 

K
 

A,MASSARO
 

J
 

M,MURABITO
 

J
 

M,et
 

al.Body
 

fat
 

distribution,incident
 

cardio-
vascular

 

disease,cancer,and
 

all-cause
 

mortality
[J].J

 

Am
 

Coll
 

Cardiol,2013,62(10):921-925.

(收稿日期:2020-12-28 修回日期:2021-05-15)

8382 重庆医学2021年8月第50卷第16期


