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沙美特罗联合噻托溴铵对慢性阻塞性肺疾病患者血清MMP-2, MMP-9

及 IL-8水平的影响 *
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摘要 目的：探讨沙美特罗联合噻托溴铵对慢性阻塞性肺疾病患者血清炎症因子水平及肺功能的影响。方法：选择 2014年 5月

-2016年 5月我院收治的慢性阻塞性肺病患者 83例作为研究对象，根据治疗方法不同，将所选患者分为研究组（45例）和对照组

（38例）。研究组患者采用沙美特罗联合噻托溴铵吸入治疗，对照组患者采用沙美特罗治疗。观察并比较两组患者治疗前后血清

MMP-2，MMP-9及 IL-8水平及肺功能指标的变化情况。结果：治疗前两组患者血清MMP-2，MMP-9及 IL-8水平比较，差异无统

计学意义（P>0.05）；治疗后两组患者血清MMP-2，MMP-9及 IL-8水平均低于治疗前，且研究组低于对照组，差异均具有统计学意

义（P<0.05）。与治疗前比较，两组患者治疗后 FEV1/FVC，FEV1及MVV均升高，差异具有统计学意义（P<0.05）；与对照组比较，研

究组患者治疗后 FEV1/FVC，FEV1及MVV较高，差异具有统计学意义（P<0.05）。结论：沙美特罗联合噻托溴铵治疗慢性阻塞性

肺疾病的临床效果显著，不仅能够降低患者血清炎症因子水平，还可改善患者肺功能，值得临床推广应用。

关键词：慢性阻塞性肺疾病；炎症因子；肺功能；沙美特罗；噻托溴铵

中图分类号：R563 文献标识码：A 文章编号：1673-6273（2017）01-145-03

Effects of Salmeterol and Tiotropium Bromide on Serum Levels of MMP-2,
MMP-9 and IL-8 in Patients with COPD*

To investigate the effect of salmeterol combined with tiotropium bromide on serum levels of inflammatory

factors and pulmonary function in patients with chronic obstructive pulmonary disease. 83 cases with chronic obstructive pul-

monary disease who were treated in our hospital from May 2014 to May 2016 were selected, and according to the different treatment

methods, the selected patients were divided into the study group (45 cases) and the control group (38 cases). The patients in the study

group were treated with salmeterol combined with the tiotropium bromide, and the control group were treated with salmeterol. Then the

serum levels of MMP-2, MMP-9 and IL-8 and the pulmonary function indexes of patients in the two groups were observed and com-

pared before and after the treatment. There was no statistically significant difference about the serum levels of MMP-2, MMP-9

and IL-8 in the two groups before the treatment (P>0.05); After treatment, the serum levels of MMP-2, MMP-9 and IL-8 in the two

groups decreased, and the study group was lower than that of the control group, and the differences were statistically significant (P<0.05).

Compared with before treatment, the FEV1 / FVC, FEV1 and MVV in the two groups increased after the treatment, and the differences

were statistically significant (P<0.05); Compared with the control group, the FEV1 / FVC, FEV1 and MVV in the study groups after treat-

ment were higher, and the differences were statistically significant (P<0.05). Salmeterol combined with tiotropium bromide

have significant clinical effect on the treatment of chronic obstructive pulmonary disease, which can reduce the level of serum inflamma-

tory factors and improve the pulmonary function of patients with COPD, and it is worthy of clinical application.
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前言
慢性阻塞性肺疾病（chronic obstructive pulmonary disease）

是由多种因素引起的肺部气流受限不完全可逆并呈进行性进
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展的临床综合症状，主要表现为慢性咳嗽、咳少量粘液性痰、气

短及呼吸困难、喘息等全身性症状，严重者可发展为呼吸衰竭[1-3]。

目前临床主要以保守治疗为主，但常规治疗用药时间长、副作

用大，临床疗效并不理想，无法快速改善患者肺功能[4,5]。沙美特

罗是新型选择性长效 茁2受体激动剂，噻托溴铵为特异选择性
抗胆碱药物[6]。近年来研究显示，沙美特罗联合噻托溴铵可以通

过抑制慢性阻塞性肺疾病患者血清炎症因子的释放及炎症细

胞的迁移活化，在疾病进展过程中起到明显的抗炎作用[7]。因

此，本研究通过观察沙美特罗联合噻托溴铵对慢性阻塞性肺疾

病患者血清炎症因子水平的影响，探讨两种药物的临床疗效及

机制。

1 资料与方法

1.1 临床资料

选择 2014年 5月 -2016年 5月我院收治的慢性阻塞性肺

病患者 83例，其中男 47例，女 36例；年龄 57-66岁，平均年龄

（61.57± 5.73）岁。根据治疗方法不同，将所选患者分为研究组

（45例）和对照组（38例）。其中，研究组（45例）包括男 22例，

女 23例；平均年龄（60.82± 5.68）岁；对照组（38例）包括男 16

例，女 22例；平均年龄（59.58± 5.03）岁。两组差异无统计学意

义（P>0.05）。

1.2 纳入及排除标准

符合《慢性阻塞性肺疾病诊疗规范（2011年版）》[8]关于慢

性阻塞性肺疾病的诊断标准：伴有慢性持续性咳嗽、咳痰，晨间

咳嗽明显，夜间出现阵咳嗽或排痰，气喘、胸闷以及呼吸困难等

症状；伴有体重下降，食欲减退等症状和体征；胸廓前后径增

大；呼吸变浅，频率加快；触觉语颤减弱；肺下界和肝下界下移；

双肺呼吸音减弱，可闻及干性或湿性啰音。排除严重的心、肾功

能异常患者；恶性肿瘤患者；有明显的认知功能障碍患者；严重

的代谢性疾病患者。所有患者均知情并签署知情同意书，并经

医院伦理委员会批准。

1.3 治疗方法

所有患者均给予控制感染、治疗原发性疾病、化痰、镇静解

痉平喘、减轻肺部水肿、改善水电解质紊乱、小剂量兴奋剂、调

节酸碱平衡、改善肺顺应性、预防并发症等常规治疗，对照组在

常规治疗基础上给予沙美特罗丙酸氟替卡松 50/500 滋g，2 次
/d，研究组在对照组基础上联合给予噻托溴铵干粉吸入剂 18

滋g，1次 /d。两组患者均治疗 3个月。

1.4 观察指标及检测方法

抽取所有研究对象空腹静脉血 3 mL，3000 r/min 离心 10

min（离心半径 3 cm）取血清置于 -20℃冰箱保存待检。采用酶

联免疫吸附实验法检测MMP-2，MMP-9及 IL-8含量，实验步

骤均严格按照试剂盒说明书操作。

1.5 肺功能指标

分别于治疗前和治疗后 3个月进行动脉血气分析、肺功

能。采用血气生化分析仪（南京普朗医疗公司，PL2000PLUS）检

测患者二氧化碳分压（PaCO2）、血氧分压（PaO2）、酸碱度（pH）

等动脉血气指标；肺功能指标包括 1 s用力呼气容积 /用力肺

活量[(FEV1/FVC)%]、1 s用力呼气容积(FEV1%)及每分钟最大

通气量(MVV)。

1.6 统计学处理

计量资料以（均数± 标准差）表示，采用 t检验，计数资料

以百分数表示，应用卡方检验，P<0.05为差异有统计学意义。

2 结果

2.1 患者治疗前后血清MMP-2水平比较

治疗前，对照组患者血清 MMP-2水平为（0.55± 0.11）

ng/mL，研究组患者血清MMP-2水平为（0.56± 0.12）ng/mL；治

疗前，两组患者血清 MMP-2水平比较，差异无统计学意义

（P>0.05）；治疗后，对照组患者血清 MMP-2水平为（0.43±

0.13）ng/mL，研究组患者血清 MMP-2 水平为（0.33± 0.10）

ng/mL。治疗后，两组患者血清 MMP-2水平均低于治疗前，且

研究组低于对照组，差异均具有统计学意义（P<0.05）。见表 1。

2.2 患者治疗前后血清MMP-9水平比较

治疗前，对照组患者血清 MMP-9水平为（0.56± 0.14）

ng/mL，研究组患者血清MMP-9水平为（0.58± 0.11）ng/mL；治

疗前，两组患者血清 MMP-9水平比较，差异无统计学意义

（P>0.05）；治疗后，对照组患者血清 MMP-9水平为（0.47±

0.15）ng/mL，研究组患者血清 MMP-9 水平为（0.39± 0.12）

ng/mL。治疗后，两组患者血清 MMP-9水平均低于治疗前，且

研究组低于对照组，差异均具有统计学意义（P<0.05）。见表 2。

2.3 患者治疗前后血清 IL-8水平比较

治疗前，对照组患者血清 IL-8水平为（0.52± 0.16）ng/mL，

研究组患者血清 IL-8水平为（0.58± 0.14）ng/mL；治疗前，两组

患者血清 IL-8水平比较，差异无统计学意义（P>0.05）；治疗后，

对照组患者血清 IL-8水平为（0.47± 0.12）ng/mL，研究组患者

血清 IL-8水平为（0.38± 0.19）ng/mL。治疗后，两组患者血清

IL-8水平均低于治疗前，且研究组低于对照组，差异均具有统

计学意义（P<0.05）。见表 3。

2.4 患者治疗前后肺功能比较

两组患者治疗后 FEV1/FVC，FEV1 及 MVV 均高于治疗

Note: compared with before treatment, *P<0.05; compared with control

group after treatment, #P<0.05.

表 1 两组患者治疗前后血清MMP-2水平比较(ng/mL，x± s)

Table 1 Comparison of the serum levels of MMP-2 between two groups

before and after treatment (pg/mL, x± s)

Groups Before treatment After treatment

Control group 0.55± 0.11 0.43± 0.13*#

Study group 0.56± 0.12 0.33± 0.10*

Note: compared with before treatment, *P<0.05; compared with control

group after treatment, #P<0.05.

表 2 两组患者治疗前后血清MMP-9水平比较(ng/mL，x± s)

Table 2 Comparison of the serum levels of MMP-9 between two groups

before and after treatment(pg/mL, x± s)

Groups Before treatment After treatment

Control group 0.56± 0.14 0.47± 0.15*#

Study group 0.58± 0.11 0.39± 0.12*
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Note: compared with before treatment,*P<0.05; compared with control group after treatment, #P<0.05.

Note: compared with before treatment, *P<0.05; compared with control

group after treatment, #P<0.05.

前，差异具有统计学意义（P<0.05）；研究组患者治疗后

FEV1/FVC，FEV1及MVV高于对照组，差异具有统计学意义

（P<0.05）。见表 4。

3 讨论

沙美特罗具有高度脂溶性，能够到达受体部位并选择性地

与 茁2受体结合，维持支气管平滑肌的舒张功能，降低血管通透
性，减轻气道肿胀，进而改善 COPD患者的肺功能[9]。相关研究

表明，沙美特罗能够促进糖皮质激素受体向细胞核的移位，增

加敏感基因转录，从而增强抗炎活性[10]。噻托溴铵属于长效、特

异性的抗胆碱能药物，具有扩张支气管、改善呼吸困难的作用
[11]。有研究表明，噻托溴铵具有抗炎作用，能够减少气道分泌

物，还能抑制肺泡巨噬细胞释放中性粒细胞和嗜酸粒细胞趋化

活性物质[12]。

Groups Before treatment After treatment

Control group 0.52± 0.16 0.47± 0.12*#

Study group 0.58± 0.14 0.38± 0.19*

表 3 两组患者治疗前后血清 IL-8水平比较(ng/mL，x± s)

Table 3 Comparison of the serum levels of IL-8 level between two groups

before and after treatment(pg/mL, x± s)

表 4 两组患者治疗前后肺功能的分析比较

Table 4 Comparison of pulmonary function between the two groups before and after the treatment

Groups
FEV1/FVC(%) FEV1(%) MVV(L/min)

Before treatment After treatment Before treatment After treatment Before treatment After treatment

Study group 43.84± 0.51 65.46± 0.80*# 60.56± 1.02 69.68± 1.31*# 64.48± 1.24 75.54± 1.12*#

Control group 45.39± 0.42 58.74± 0.73* 60.38± 1.03 63.44± 1.05* 63.92± 1.51 69.88± 1.07*

基质金属蛋白酶 2(MMP-2)基因位于人类染色体 16q21，

由 13个外显子和 12个内含子所组成，结构基因总长度为 27

kb[13]。目前研究证实，MMP2在慢性阻塞性肺疾病的发生及发

展过程中具有重要作用[14]。基质金属蛋白酶 9(MMP-9)作用于

呼吸道的细胞外基质和基底膜，是调节细胞外基质降解合成的

主要酶类[15]。有研究证实，MMP-9/TIMP-1比值失衡在慢性阻塞

性肺疾病(COPD)的发生、发展中起重要作用[16]。因此，临床可通

过检测患者血清MMP-9水平判断慢性阻塞性肺疾病的病情进

展。IL-8是炎症性疾病的重要介质，对特异性和非特异性的免

疫细胞具有强烈的趋化作用[17]。相关研究表明，IL-8水平在感

染及自身免疫性疾病患者血清中显著增加[18]。因此，临床可通

过测定 IL-8水平对炎症进行鉴别诊断。

本研究结果显示，治疗前两组患者血清 MMP-2，MMP-9

及 IL-8水平比较，差异无统计学意义（P>0.05）；治疗后两组患

者血清MMP-2，MMP-9及 IL-8水平均低于治疗前，且研究组

低于对照组，差异均具有统计学意义（P<0.05）。这与相关研究

结果一致[19,20]，说明沙美特罗联合噻托溴铵治疗慢性阻塞性肺

疾病的临床显著，能够有效抑制气道的胆碱能神经递质的传

递，降低细胞炎性因子水平。本研究还发现，与治疗前比较，两

组患者治疗后 FEV1/FVC，FEV1及MVV均升高，且研究组高

于对照组，差异均具有统计学意义（P<0.05）。结果说明，沙美特

罗联合噻托溴铵能够减轻慢性阻塞性肺疾病患者的气道肿胀

情况，改善患者肺功能。

综上所述，沙美特罗联合噻托溴铵治疗慢性阻塞性肺疾病

的临床效果显著，能够降低患者血清炎症因子水平，改善肺功

能，值得临床推广应用。

参考文献（References）

[1] Saito T, Takeda A, Hashimoto K, et al. Triple therapy with salme-

terol/fluticasone propionate 50/250 plus tiotropium bromide improve

lung function versus individual treatments in moderate-to-severe

Japanese COPD patients: a randomized controlled trial - Evaluation

of Airway sGaw after treatment with tripLE [J]. Int J Chron Obstruct

Pulmon Dis, 2015, 4(10): 2393-2404

[2] Vogelmeier CF, Asijee GM, Kupas K, et al. Tiotropium and Salme-

terol in COPD Patients at Risk of Exacerbations: A Post Hoc Analysis

from POET-COPD(?)[J]. Adv Ther, 2015, 32(6): 537-547

[3] Kim V, Garfield JL, Grabianowski CL, et al. The effect of chronic spu-

tum production on respiratory symptoms in severe COPD [J]. COPD,

2011, 8(2): 114-120

[4] De Marco R, Pesce G, Marcon A, et al. The coexistence of asthma and

chronic obstructive pulmonary disease (COPD): prevalence and risk

factors in young, middle-aged and elderly people from the general

population[J]. PLoS One, 2013, 8(5): e62985

[5] Tsuboi T, Oga T, Sumi K, et al. The Importance of Stabilizing PaCO2

during Long-term Non-invasive Ventilation in Subjects with COPD

[J]. Intern Med, 2015, 54(10): 1193-1198

[6] Hern佗ndez-Montoya J, P佴rez-Ramos J, Monta觡o M, et al. Genetic

polymorphisms of matrix metalloproteinases and protein levels in

chronic obstructive pulmonary disease in a Mexican population [J].

Biomark Med, 2015, 9(10): 979-988

[7] Brz佼ska K, Bart佴omiejczyk T, Sochanowicz B, et al. Matrix metallo-

proteinase 3 polymorphisms as a potential marker of enhanced sus-

ceptibility to lung cancer in chronic obstructive pulmonary disease

subjects[J]. Ann Agric Environ Med, 2014, 21(3): 546-551

[8] Mocchegiani E, Giacconi R, Costarelli L. Metalloproteases/anti-metal-

loproteases imbalance in chronic obstructive pulmonary disease: ge-

netic factors and treatment implications [J]. Curr Opin Pulm Med,

2011, 17(Suppl 1): S11-9

[9] Stankovic M, Kojic S, Djordjevic V, et al. Gene-environment interac-

tion between the MMP9 C-1562T promoter variant and cigarette

smoke in the pathogenesis of chronic obstructive pulmonary disease

[J]. Environ Mol Mutagen, 2016, 57(6): 447-454 （下转第 165页）

147· ·



现代生物医学进展 www.shengwuyixue.com Progress in Modern Biomedicine Vol.17 NO.1 JAN.2017

（上接第 147页）
[10] Liu XJ, Bao HR, Zeng XL, et al. Effects of resveratrol and genistein

on nuclear factor 资B, tumor necrosis factor 琢 and matrix metallo-

proteinase 9 in patients with chronic obstructive pulmonary disease

[J]. Mol Med Rep, 2016, 13(5): 4266-4272

[11] Kai Y, Tomoda K, Yoneyama H, et al. RNA interference targeting

carbohydrate sulfotransferase 3 diminishes macrophage accumulation,

inhibits MMP-9 expression and promotes lung recovery in murine

pulmonary emphysema[J]. Respir Res, 2015, 9(16): 146

[12] Papakonstantinou E, Karakiulakis G, Batzios S, et al. Acute exacer-

bations of COPD are associated with significant activation of matrix

metalloproteinase 9 irrespectively of airway obstruction, emphysema

and infection[J]. Respir Res, 2015, 28(16): 78

[13] Linder R, R觟nmark E, Pourazar J, et al. Serum metalloproteinase-9 is

related to COPD severity and symptoms - cross-sectional data from a

population based cohort-study[J]. Respir Res, 2015, 21(16): 28

[14] Wang C, Li Z, Liu X, et al. Effect of Liuweibuqi capsule, a Chinese

patent medicine, on the JAK1/STAT3 pathway and MMP9/TIMP1 in

a chronic obstructive pulmonary disease rat model [J]. J Tradit Chin

Med, 2015, 35(1): 54-62

[15] Su B, Liu T, Fan H, et al. Inflammatory Markers and the Risk of

Chronic Obstructive Pulmonary Disease: A Systematic Review and

Meta-Analysis[J]. PLoS One, 2016, 11(4): e0150586

[16] Bonanno A, Albano GD, Siena L, et al. Prostaglandin E?possesses

different potencies in inducing Vascular Endothelial Growth Factor

and Interleukin-8 production in COPD human lung fibroblasts [J].

Prostaglandins Leukot Essent Fatty Acids, 2016, 106: 11-18

[17] De Moraes MR, da Costa AC, Corr俸a Kde S, et al. Interleukin-6 and

interleukin-8 blood levels' poor association with the severity and clin-

ical profile of ex-smokers with COPD [J]. Int J Chron Obstruct Pul-

mon Dis, 2014, 29(9): 735-743

[18] Celik H, Akpinar S, Karabulut H, et al. Evaluation of IL-8 nasal

lavage levels and the effects of nasal involvement on disease severity

in patients with stable chronic obstructive pulmonary disease [J]. In-

flammation, 2015, 38(2): 616-622

[19] C佼rdoba-Lan俨s E, Baz-D佗vila R, Espinoza-Jim佴nez A, et al. IL-8

gene variants are associated with lung function decline and multidi-

mensional BODE index in COPD patients but not with disease sus-

ceptibility: a validation study[J]. COPD, 2015, 12(1): 55-61

[20] Holm KE, Borson S, Sandhaus RA, et al. Differences in adjustment

between individuals with alpha-1 antitrypsin deficiency (AATD)-as-

sociated COPD and non-AATD COPD [J]. COPD, 2013, 10 (2):

226-234

型肝炎防治指南[J].中华肝脏病杂志, 2004, 12: 194-198

Chinese Society of Hepatology and Chinese Society of Infectious Dis-

eases and Parasitology of Chinese Medical Association. The guide-

line for prevention and treatment for hepatitis C [J]. Chin J Hepatol,

2004, 12: 194-198

[10] Liu MM, Qing L I, Zhao L L, et al. The glycosylation of recombinant

human thyroid peroxidase ectodomain of insect cell origin has little

effect on recognition by serum thyroid peroxidase antibody [J]. Chin

Med J, 2013: 2907-2911

[11] R Malik, H Hodgson. The relationship between the thyroid gland and

the liver.[J]. Qjm Monthly Journal of the Association of Physicians,

2002, 95(9): 559-69

[12] Fernandez-Soto L, Gonzalez A, Escobar-Jimenez F, et al. Increased

risk of autoimmune thyroid disease in hepatitis C vs hepatitis B be-

fore, during, and after discontinuing interferon therapy[J]. Archives of

Internal Medicine, 1998, 158(13): 1445-1448

[13] 杨榕,单忠艳,李玉姝,等.甲状腺自身免疫与丙型肝炎病毒感染

的相关性研究[J].中国传染病杂志, 2006, 27(3): 138-141

Yang Rong, Shan Zhong-yan, Li Yu-shu, et al. Correlation between

thyroid autoimmunity and hepatitis C virus infection[J]. Chin J Infect

Dis, 2006, 27(3): 138-141

[14] 刘俊平,侯环荣,康谊,等.慢性丙型肝炎患者干扰素联合利巴韦

林治疗并发甲状腺疾病的临床特点[J].中华肝脏病杂志, 2013, 21

(4): 257-260

Liu Jun-Ping, Hou Huan-rong, Kang Yi, et al. Clinical features of an-

tiviral therapy-induced thyroid disease in patients with chronic hepati-

tis C[J]. Chin J Hepatol, 2013, 21(4): 257-260

[15] Michaelsen T E, Aase A, Norderhaug L, et al. Antibody dependent

cell-mediated cytotoxicity induced by chimeric mouse-human IgG

subclasses and IgG3 antibodies with altered hinge region[J]. Molecu-

lar Immunology, 1992, 29(3): 319-326

[16] Waldmann H. Manipulation Of T-Cell Responses With Monoclonal

Antibodies[J]. Annual Review of Immunology, 1989, 7: 407-444

[17] Xie LD, Gao Y, Li MR, et al. Distribution of immunoglobulin G sub-

classes of anti-thyroid peroxidase antibody in sera from patients with

Hashimoto's thyroiditis with different thyroid functional status [J].

Clinical & Experimental Immunology, 2008, 154(2): 172-176

[18] Shigeo M, Chisato H, Yutaka H, et al. Serum immunoglobulins in pa-

tients with chronic hepatitis C: a surrogate marker of disease severity

and treatment outcome [J]. Hepato-gastroenterology, 2007, 54 (74):

493-498

[19] Kee K M, Lee C M, Wang J H, et al. Thyroid dysfunction in patients

with chronic hepatitis C receiving a combined therapy of interferon

and ribavirin: incidence, associated factors and prognosis [J]. Journal

of Gastroenterology & Hepatology, 2006, 21(1Pt2): 319-326

[20] 钱静,刘勇钢.甲状腺与肝脏疾病关系的研究进展[J].世界华人消

化杂志, 2009, 17(12): 1167-1170

Qian Jing, Liu Yong-gang. Advance in the relationship between thy-

roid function and liver diseases [J]. World Chin J Digestol, 2009, 17

(12): 1167-1170

165· ·


