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摘要 目的：研究鲑鱼降钙素联合糖皮质激素吸入治疗慢性阻塞性肺疾病(Chronic obstructive pulmonary disease COPD)合并骨质

疏松的疗效及对血清Ⅰ型前胶原氨基端肽 (Amino terminal peptide of procollagen type I PINP)、茁- 胶原降解产物(茁-Cterminal
telopeptide of typeⅠcollagen 茁-CTX)、基质金属蛋白酶(matrixmetalloproteinase-9 MMP-9)水平的影响。方法：选取 2017年 3月至

2018年 4月我院收治的 97例 COPD合并骨质疏松患者，按照随机数表法分为观察组(47例)和对照组(50例)，两组均采用常规治

疗，对照组在此基础上采用糖皮质激素吸入治疗，观察组在对照组的基础上采用鲑鱼降钙素治疗。观察和比较两组患者的疗效，

治疗前后肺功能指标(一秒钟用力呼气量(forced expiratory volume in one second FEV1)、第一秒用力呼气容积占用力肺活量百分比

(Forced expiratory volume in the first second is the percentage of forced vital capacity FEV1/FVC)、血清 PINP、茁-CTX、MMP-9水平、

腰椎骨密度、股骨颈股密度的变化。结果：治疗后，观察组总有效率显著高于对照组[91.48%(43/47) vs. 70.00%(35/50)](P＜0.05)；

FEV1、PO2、FEV1/FVC水平均显著高于对照组[(85.20± 13.72)% vs. (70.62± 11.37)%，(76.30± 8.64)mmhg vs. (62.49± 7.13)mmhg，

(68.08± 11.34)% vs. (60.84± 9.75)%](P＜0.05)；PINP、茁-CTX、MMP-9水平均显著低于对照组[(17.02± 3.67)mg/L vs. (14.86± 3.13)

mg/L，(93.20± 8.01)ng/L vs. (117.39± 11.42)ng/L，(47.24± 3.75)ng/mL vs. (60.26± 4.67)ng/mL](P＜0.05)；腰椎骨密度、股骨颈股密

度水平均显著高于对照组[(1.12± 0.25)g/cm2 vs. (0.89± 0.23)g/cm2，(1.14± 0.23)g/cm2 vs. (0.90± 0.21)g/cm2](P＜0.05)。结论：鲑鱼降

钙素联合糖皮质激素吸入治疗 COPD合并骨质疏松的疗效显著优于单用糖皮质激素吸入治疗，其能够更有效改善患者肺功能，

调节血钙，提高骨密度，缓解骨痛，可能与其降低血清 PINP、茁-CTX、MMP-9的水平有关。
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Effect of Salmon Calcitonin Combined with Glucocorticoid Inhalation on the
COPD Complicated with Osteoporosis and Its Influence on the Serum PINP,

Beta-CTX and MMP-9 Levels*

To study the effect of salmon Calcitonin combined with glucocorticoid Inhalation on the Chronic obstruc-

tive pulmonary disease (COPD) complicated with osteoporosis and Its Influence on the serum (Amino terminal peptide of procollagen

type I PINP), (茁-Cterminal telopeptide of type Ⅰcollagen Beta-CTX) and (matrixmetalloproteinase-9 MMP-9). 97 cases of

COPD patients with osteoporosis admitted to our hospital from March 2017 to April 2018 were selected as the research objects. Accord-

ing to the random number table, those patients were divided into the observation group (n=47) and the control group (n=50). Both groups

were treated with conventional treatment, the control group was additionally treated by glucocorticoid inhalation, while the observation

group was treated by salmon-calcitonin on the basis of the control group. The therapeutic efficacy, the indexes of pulmonary function be-

fore and after treatment (forced expiratory volume in one second FEV1), (force expiratory volume in the first second is the percentage of

forced vital capacity FEV1/FVC), the serum levels of PINP, beta-CTX, MMP-9, Lumbar bone mineral density and femoral neck femoral

density were compared betweeen two groups. After treatment, the total effective rate of observation group was statistically higher

than that in the control group[91.48%(43/47) vs. 70.00%(35/50)](P<0.05); the FEV1, PO2 and FEV1/FVC levels were significantly high-
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er than those in the control group[(85.20± 13.72)% vs. (70.62± 11.37)%, (76.30± 8.64)mmhg vs. (62.49± 7.13)mmhg，(68.08± 11.34)% vs.

(60.84± 9.75)%](P<0.05); the levels of PINP, beta -CTX and MMP-9 were significantly lower than those of the control group [(17.02±

3.67)mg/L vs. (14.86± 3.13)mg/L, (93.20± 8.01)ng/L vs. (117.39± 11.42)ng/L，(47.24± 3.75)ng/mL vs. (60.26± 4.67)ng/mL](P<0.05);
the bone mineral density and femoral neck femoral density were significantly higher in the lumbar spine than those in the control group[

(1.12± 0.25)g/cm2 vs. (0.89± 0.23)g/cm2, (1.14± 0.23)g/cm2 vs. (0.90± 0.21)g/cm2](P<0.05). Salmon calcitonin combined

with glucocorticoid inhalation is more effective than glucocorticoid inhalation alone in the treatment of COPD complicated with osteo-

porosis. It can more effectively improve clinical symptoms and lung function, regulate the blood calcium, increase the bone mineral den-

sity and relieve the bone pain. It may be related to the reduction of serum PINP, beta-CTX and MMP-9 levels.

Salmon Calcitonin; Glucocorticoid; Chronic obstructive pulmonary disease; Osteoporosis

前言

慢性阻塞性肺疾病是一种全身长期慢性缺氧性疾病，以持

续气流受限并进行性发展为特征，临床表现为咳嗽、咳痰、气

短、呼吸困难、胸闷、疲乏等，患病率及病死率均较高[1]。目前，临

床上对于慢性阻塞性肺疾病的发病机制还尚不完全明确，但基

础研究表明[2]环境、个体、吸烟、化学物质、粉尘、呼吸道感染等

均为其诱发因素。若未及时得到有效的治疗，慢性阻塞性肺疾

病可发展为肺动脉高压、呼吸衰竭，给患者的日常生活和生命

健康带来了严重的威胁[3]。骨质疏松是一种全身性骨骼疾病，以

骨微细结构退化、骨量减少、骨强度降低为特征，可增加患者的

骨脆性和骨折危险性[4]。近年来研究显示[5]COPD与骨质疏松疾

病之间存在密切的关系，发病率极高。

糖皮质激素是机体内极为重要的一类调节分子，能够改善

患者的肺功能和减少慢性阻塞性肺疾病加重次数。鲑鱼降钙素

被认为是目前临床上缓解骨质疏松患者骨痛的首选药物之一，

能够抑制骨吸收、改善骨密度[6]。有学者研究表明[7,8]Ⅰ型前胶原

氨基端肽(Amino terminal peptide of procollagen type I PINP)、茁-
胶原降解产物 (茁-Cterminal telopeptide of type Ⅰ collagen

茁-CTX)、基质金属蛋白酶(matrixmetalloproteinase-9 MMP-9)在

COPD合并骨质疏松疾病的发生、发展中发挥了重要作用。本

研究旨在探讨鲑鱼降钙素联合糖皮质激素吸入治疗 COPD合

并骨质疏松的疗效及其可能的作用机制，结果报道如下。

1 资料与方法

1.1 一般资料

收集 2017年 3月至 2018年 4月我院收治的 97例 COPD

合并骨质疏松患者，均符合慢性阻塞性肺疾病诊疗规范诊断标

准、世界卫生组织(WHO)骨质疏松诊断标准 [9]。纳入标准：年

龄＜80岁；无其他严重疾病；无需机械通气治疗；心肝肾重要

器官正常者；无其他代谢性骨病；配合研究者；对本次治疗药物

不过敏者；排除标准：患有精神疾病；患有糖尿病；过敏体质；腰

部或髋部骨密度均不符合 OP诊断；妊娠期或哺乳期者；同时

参与其他研究者。按照随机数表法分为观察组(n=47)和对照组

(n=52)，观察组男 28例，女 19例，年龄 45~75岁，平均(63.19±

3.58)岁，病程 5~15年，平均(6.30± 2.48)年；对照组男 30例，女

20例，年龄 46~75岁，平均(62.87± 3.60)岁，病程 6~15年，平均

(5.96± 2.51)年。两组患者在性别、年龄、病程等一般资料上无差

异(P＞0.05)，具有可比性。

1.2 治疗方法

两组患者入院后均给予常规治疗，包括解痉平喘、COPD

对症治疗、补钙，对照组在基础治疗上，采用糖皮质激素吸入治

疗，雾化吸入布地奈德混悬液(生产厂家：澳大利亚阿斯利康有

限公司)1~2 mg，每天 2次，治疗疗程为 7~10天。观察组在对照

组的基础上，采用鲑鱼降钙素(生产厂家：银谷制药有限责任公

司)治疗，每次 100 滋g，以皮下注射方式治疗。两组治疗疗程为
2个月。

1.3 观察指标

观察和比较两组患者的疗效，治疗前后肺功能指标((一秒

钟用力呼气量(forced expiratory volume in one second FEV1)、第

一秒用力呼气容积占用力肺活量百分比(Forced expiratory vol-

ume in the first second is the percentage of forced vital capacity

FEV1/FVC))、血清 PINP、茁-CTX、MMP-9水平、腰椎骨密度、股

骨颈股密度的变化。

1.3.1 指标检测 分别于两组患者治疗前后采集静脉血，离心

分离血清后等待检测，采用双抗体夹心法检测 PINP、茁-CTX水
平，试剂盒来自武汉博士德生物工程有限公司；采用酶联免疫

吸附法检测MMP-9水平，试剂盒来自上海天呈科技有限公司。

采用 Challenger双能 X线骨密度仪 (生产厂家：法国 DMS公

司)检测患者的腰椎骨密度、股骨颈股密度。

1.3.2 肺功能指标 采用肺功能检测仪 MasterScope (德国耶

格公司)检测患者的肺功能指标(FEV1、PO2、FEV1/FVC)[10]。

1.4 疗效评定标准

临床症状完全消失、患者疼痛缓解≥ 2个级为显效；临床

症状明显改善、患者疼痛缓解 1个级为有效[11]；临床症状、患者

疼痛无变化为无效。总有效率 =显效 +有效。

1.5 统计学分析

使用 SPSS18.0统计软件进行 t检验，数据均符合正态分

布，计量资料以(x± s)表示，采用 t检验，计数资料以[(例)%]表

示，用 x2检验比较，采用 P＜0.05为差异有统计学意义。

2 结果

2.1 两组患者治疗疗效对比

治疗后，观察组治疗总有效率为 91.48%，显著高于对照组

(70%，P＜0.05)，见表 1。

2768· ·



现代生物医学进展 biomed. cnjournals . com Progress inModern Biomedicine Vol.19 NO.14 JUL.2019

2.2 两组患者治疗前后肺功能对比

两组患者治疗前 FEV1、PO2、FEV1/FVC 水平比较差异无

统计学意义(P＜0.05)。治疗后，两组患者 FEV1、PO2、FEV1/FVC

水平均较治疗前显著升高(P＜0.05)，且观察组以上指标均显著

高于对照组(P＜0.05)，见表 2。

Note: Compared with control group *P＜0.05.

表 1 两组患者治疗疗效的对比[例(%)]

Table 1 Comparison of therapeutic effects between two groups of patients[n(%)]

Groups n Effective Effective Invalid Total efficiency

Observation group 47 37(78.72) 6(12.76) 4(8.51) 43(91.48)

Control group 50 27(54.00) 8(16.00) 15(30.00) 35(70.00)

Note: Compared with control group *P＜0.05; Compared with before treatment #P＜0.05.

表 2 两组患者治疗前后肺功能指标的对比(x± s)
Table 2 Comparison of the lung function between two groups before and after treatment(x± s)

Groups n
FEV1(%) PO2(mmhg) FEV1/FVC(%)

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

Observation group 47 46.02± 10.37 85.20± 13.72*# 55.29± 6.37 76.30± 8.64*# 57.40± 9.27 68.08± 11.34*#

Control group 50 46.10± 10.03 70.62± 11.37# 56.01± 6.10 62.49± 7.13# 56.93± 9.20 60.84± 9.75#

2.3 两组患者治疗前后血清 PINP、茁-CTX、MMP-9水平对比

两组患者治疗前血清 PINP、茁-CTX、MMP-9水平比较差异

无统计学意义(P＜0.05)。治疗后，两组患者血清 PINP、茁-CTX、

MMP-9水平均较治疗前显著降低(P＜0.05)，观察组以上指标

均明显低于对照组(P＜0.05)，见表 3。

Note: Compared with control group *P＜0.05; Compared with before treatment #P＜0.05.

表 3 两组患者治疗前后血清 PINP、茁-CTX、MMP-9水平对比(x± s)
Table 3 Comparison of the serum PINP, beta -CTX and MMP-9 levels between two groups before and after treatment(x± s)

Groups n
PINP(mg/L) 茁-CTX(ng/L) MMP-9(ng/mL)

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

Observation group 47 11.47± 2.94 17.02± 3.67*# 145.56± 15.29 93.20± 8.01*# 83.40± 6.29 47.24± 3.75*#

Control group 50 12.01± 2.90 14.86± 3.13# 146.02± 14.97 117.39± 11.42# 84.01± 6.38 60.26± 4.67#

2.4 两组患者治疗前后腰椎骨密度、股骨颈股密度的对比

两组患者治疗前腰椎骨密度、股骨颈股密度比较差异无统

计学意义(P＜0.05)。治疗后，两组患者腰椎骨密度、股骨颈股密

度水平均较治疗前显著升高(P＜0.05)，观察组以上指标均显著

高于对照组(P＜0.05)，见表 4。

Note: Compared with control group *P＜0.05;Compared with before treatment #P＜0.05.

表 4 两组患者治疗前后腰椎骨密度、股骨颈股密度情况对比(x± s, g/cm2)

Table 4 Comparison of the lumbar bone mineral density and femoral neck femoral density between two groups before and after treatment(x± s, g/cm2)

Groups n
Lumbar spine bone mineral density Femoral neck femoral density

Before treatment After treatment Before treatment After treatment

Observation group 47 0.70± 0.23 1.12± 0.25*# 0.69± 0.21 1.14± 0.23*#

Control group 50 0.69± 0.22 0.89± 0.23# 0.71± 0.20 0.90± 0.21#

3 讨论

慢性阻塞性肺疾病(COPD)是可治可防的呼吸系统疾病，

但具有病情反复、死亡率高的特点[12]。研究表明[13,14]COPD的发

病机制主要在于炎症反应，机体需要不断的产生代偿低氧状态

产生保护性反应，从而促使骨代谢指标出现代偿性增高[15]。骨

质疏松是 COPD的常见并发症，与缺氧和运动功能下降存在密

切的关系[16]。以往有研究表明[17]，COPD患者骨质疏松的发生率

显著高于正常人，患者骨质疏松后又易增加 COPD患者脊柱压

缩性骨折的发生率。

糖皮质激素是人体重要的调节剂，能够抑制巨噬细胞、免

疫细胞、B细胞之间相互传递，可有效抑制免疫反应，减少对细

胞的损伤，改善 COPD患者的肺功能，减少发病次数[18,19]。本研

究显示两组患者采用糖皮质激素吸入治疗后，临床症状及肺功

能指标均较治疗前明显改善，说明糖皮质激素在改善 COPD疾

病上具有一定的疗效[20]。但有研究表明[21,22]单独使用糖皮质激
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素治疗可增加发生骨质疏松的风险，可能是由于长期的高激素

影响导致骨吸收增加及骨细胞凋亡。因此，在使用激素治疗

COPD的时候应严格控制使用剂量[23]。

鲑鱼降钙素是抑制甲状旁腺的激素之一，具有调节钙代谢

的作用，能够抑制溶骨、降低骨钙丢失、抑制破骨细胞活性，延

缓破骨细胞生长速度，刺激骨细胞的活性和形成，具有降低血

钙作用[24]。降钙素水平会随着年龄的增长而降低，女性更为显

著，导致降钙素出现分泌障碍[25]。本研究显示采用联合鲑鱼降

钙素治疗的患者治疗疗效、肺功能及腰椎骨密度、股骨颈股密

度均较单独采用糖皮质激素吸入治疗的患者效果更好，提示两

种药物联合治疗能够有效的提高治疗效果，改善临床症状、肺

功能[26]。

临床上对于骨质疏松的诊断多根据骨密度检测和临床症

状判断，但其敏感度较低，PINP、茁-CTX由成骨细胞分泌，稳定
性和骨密度的特异性均较高，通过观察 PINP、茁-CTX水平变化
能够评估骨质疏松患者的病情，为临床提供治疗依据[27]。基究

表明[28]MMP-9在 COPD发展的不同阶段所表达的水平是非常

明显的不同，MMP-9水平显著高于正常人。由于 MMP-s是一

种较为重要的调节因素，可有效降解细胞外基质所有成分[29]。

MMP-9在破骨细胞中呈现特异性表达，对骨质疏松起促进作

用，若MMP-9的表达显著升高，则表明破骨细胞的骨吸收能力

也不断加强[30]。本研究结果显示采用联合鲑鱼降钙素治疗的患

者 PINP、茁-CTX、MMP-9水平显著低于较单独采用糖皮质激素

吸入治疗的患者，提示两种药物联合治疗能够更进一步的降低

PINP、茁-CTX、MMP-9水平，提高治疗疗效。

综上所述，鲑鱼降钙素联合糖皮质激素吸入治疗 COPD合

并骨质疏松的疗效显著优于单用糖皮质激素吸入治疗，其能够

更有效改善患者肺功能，调节血钙，提高骨密度，缓解骨痛，可

能与其降低血清 PINP、茁-CTX、MMP-9的水平有关。

参考文献（References）

[1] Barnabas R, Gauda BS, Cherian KE, et al.An uncommon cause of os-

teoporosis[J]. J Family Med Prim Care, 2018, 7(2): 455-457

[2] de Villiers TJ. The quest for new drugs to prevent osteoporosis-related

fractures[J]. Climacteric, 2017, 20(2): 103-106

[3] Silverman SL, Siris E, Belazi D, et al.Persistence at 24 months with

denosumab among postmenopausal women with osteoporosis: results

of a prospective cohort study[J]. Arch Osteoporos, 2018, 13(1): 85

[4] Hoogervorst P, Bergen CV, Van den Bekerom M. Management of Os-

teoporotic and Neuropathic Ankle Fractures in the Elderly [J]. Curr

Geriatr Rep, 2017, 6(1): 9-14

[5] Haas AV, LeBoff MS .Osteoanabolic Agents for Osteoporosis[J]. J En-

docr Soc, 2018, 2(8): 922-932

[6] Kwon HY, Ha YC, Yoo JI. Health-related Quality of Life in Accor-

dance with Fracture History and Comorbidities in Korean Patients

with Osteoporosis[J]. J Bone Metab, 2016, 23(4): 199-206

[7] Dutta D, Garga UC, Gadpayle AK, et al. Occurrence & predictors of

osteoporosis & impact of body composition alterations on bone min-

eral health in asymptomatic pre-menopausal women with HIV infec-

tion[J]. Indian J Med Res, 2018, 147(5): 484-495

[8] Byun JH, Jang S, Lee S, et al. The Efficacy of Bisphosphonates for

Prevention of Osteoporotic Fracture: An Update Meta-analysis [J]. J

Bone Metab, 2017, 24(1): 37-49

[9] Ka O, Miryem E, Awa C, et al. How Bone Densitometry contributes

to the diagnosis of Osteoporosis at the Gerontology and Geriatrics

Center of Ouakam, Dakar City: 102 observation [J]. Mali Med, 2016,

31(4): 37-47

[10] Shin HJ, Park CK, Kim TO, et al. Different characteristics associated

with intensive care unit transfer from the medical ward between pa-

tients with acute exacerbations of chronic obstructive pulmonary dis-

ease with and without pneumonia [J]. J Thorac Dis, 2016, (06):

1121-1131

[11] Horowitz MC, Tommasini SM. Fat and Bone: PGC-1琢 Regulates

Mesenchymal Cell Fate during Aging and Osteoporosis[J]. Cell Stem

Cell, 2018, 23(2): 151-153

[12] Zainuldin R, Sasiadek KM, Abdul Raub NA, et al. An Evaluation on

the Effects of Inpatient Pulmonary Rehabilitation Following Acute

Exacerbation of Chronic Obstructive Pulmonary Disease in a Singa-

pore Hospital[J]. Ann Acad Med Singapore, 2016, 45(04): 169-171

[13] Nakao M, Ishihara Y. Environmental Air Pollution and the Risk of

Osteoporosis and Bone Fractures[J]. J Prev Med Public Health, 2018,

51(4): 217-218

[14] Vitacca M, Visca D, Spanevello A. Care-Related intervention in Re-

habilitative Pneumology: Pulmonary Rehabilitation in Chronic Ob-

structive Broncopneumopathies (COPD) can benefit from a multidis-

ciplinary approach?[J]. G Ital Med Lav Ergon, 2018, 40(1): 37-41

[15] GrocholewiczK, Janiszewska-Olszowska J,Aniko-W覥odarczykM, et al.
Panoramic radiographs and quantitative ultrasound of the radius and

phalanx III to assess bone mineral status in postmenopausal women

[J]. BMC Oral Health, 2018, 18(1): 127

[16] Tsantikos E, Lau M, Castelino CM, et al. Granulocyte-CSF links de-

structive inflammation and comorbidities in obstructive lung disease

[J]. J Clin Invest, 2018, 128(6): 2406-2418

[17] Ansari S. Understanding the Impact of Chronic Obstructive Pul-

monary Disease and Intervening to Improve Self-Management in the

Context of Multi-morbidity[J]. Int J Integr Care, 2018, 18(3): 7

[18] Graumam RQ, Pinheiro MM, Nery LE, et al. Increased rate of osteo-

porosis, low lean mass, and fragility fractures in COPD patients: asso-

ciation with disease severity [J]. Osteoporos Int, 2018, 29 (6):

1457-1468

[19] Ramadas S, Bonanthaya V. Quality of life of patients with

schizophrenia and chronic obstructive pulmonary disease: An obser-

vational study[J]. Ind Psychiatry J, 2017, 26(2): 140-145

[20] Nayyar N, Sood RG, Sarkar M, et al. Prevalence of osteoporosis and

osteopenia in stable patients of chronic obstructive pulmonary disease

in Sub-Himalayan region of Himachal Pradesh, India [J]. J Family

Med Prim Care, 2017, 6(3): 595-599

[21] Moon J Y, Sin D D. Inhaled corticosteroids and fractures in chronic

obstructive pulmonary disease: current understanding and recommen-

dations[J]. Current Opinion in Pulmonary Medicine, 2019, 25(2): 165

[22] Oh J Y, Lee Y S, Min K H, et al. Osteoporosis in Patients with Asth-

ma-Chronic Obstructive Pulmonary Disease Overlap Syndrome [J].

Tuberculosis & Respiratory Diseases, 2018, 81(1): 73-79

[23] Li K, Wang P, Yan R Y, et al. Relationship between vertebral CT val-

ues and bone mineral density in patients with chronic obstructive pul

monary disease [J]. Zhonghua Jie He He Hu XI Za Zhi, 2018, 41(5):

340-344 （下转第 2725页）

2770· ·



现代生物医学进展 biomed. cnjournals . com Progress inModern Biomedicine Vol.19 NO.14 JUL.2019

（上接第 2770页）
[24] Graumam R Q, Pinheiro M M, Nery L E, et al. Increased rate of os-

teoporosis, low lean mass, and fragility fractures in COPD patients:

association with disease severity[J]. Osteoporosis International, 2018,

29(6): 1-12

[25] Gonz佗lezchica D A, Vanlint S, Hoon E, et al. Epidemiology of arthri-

tis, chronic back pain, gout, osteoporosis, spondyloarthropathies and

rheumatoid arthritis among 1.5 million patients in Australian general

practice: NPS MedicineWise MedicineInsight dataset[J]. Bmc Muscu-

loskeletal Disorders, 2018, 19(1): 20

[26] Yoo J I, Ha Y C. Review of Epidemiology, Diagnosis, and Treatment

of Osteosarcopenia in Korea [J]. Journal of Bone Metabolism, 2018,

25(1): 1-7

[27] Karametos I, Tsiboli P, Togousidis I, et al. Chronic Obstructive Pul-

monary Disease as a Main Factor of Premature Aging[J]. International

Journal of Environmental Research and Public Health, 2019, 16 (4):

540

[28] Kourlaba G, Hillas G, Vassilakopoulos T, et al. The Economic Bur-

den of Chronic Obstructive Pulmonary Disease in Greece[J]. Applied

Health Economics and Health Policy, 2019, 17(1): 111-121

[29] Liu X, Li P, Xiao L, et al. Effects of home-based prescribed pul-

monary exercise by patients with chronic obstructive pulmonary dis-

ease: study protocol for a randomized controlled trial[J]. Trials, 2019,

20(1): 41

[30] Charbek E, Huynh K, Kim E, et al. Assessment of Cognitive Impair-

ment in Patients with Chronic Obstructive Pulmonary Disease Using

the Rapid Cognitive Screen [J]. The journal of nutrition, health & ag-

ing, 2019, 23(1): 10

pressure[J]. Acta Diabetol, 2018, 55(8): 781-788

[20] 魣lvaro-Afonso FJ, Garc侏a-Morales E, Molines-Barroso RJ, et al. In-

terobserver reliability of the ankle-brachial index, toe-brachial index

and distal pulse palpation in patients with diabetes [J]. Diab Vasc Dis

Res, 2018, 15(4): 344-347

[21] Trevethan R. Subjecting the ankle-brachial index to timely scrutiny:

is it time to say goodbye to the ABI? [J]. Scand J Clin Lab Invest,

2018, 78(1-2): 94-101

[22] Asbeutah AM, AlMajran AA, Asfar SK. Diastolic versus systolic an-

kle-brachial pressure index using ultrasound imaging & automated

oscillometric measurement in diabetic patients with calcified and

non-calcified lower limb arteries [J]. BMC Cardiovasc Disord, 2016,

16(1): 202

[23] You J, Sun J, Ma T, et al. Curcumin induces therapeutic angiogenesis

in a diabetic mouse hindlimb ischemia model via modulating the

function of endothelial progenitor cells[J]. Stem Cell Res Ther, 2017,

8(1): 182

[24] Das SK, Yuan YF, Li MQ. An Overview on Current Issues and Chal-

lenges of Endothelial Progenitor Cell-Based Neovascularization in

Patients with Diabetic Foot Ulcer [J]. Cell Reprogram, 2017, 19(2):

75-87

[25] Kulwas A, Drela E, Jundzi覥覥W, et al. Circulating endothelial progeni-

tor cells and angiogenic factors in diabetes complicated diabetic foot

and without foot complications [J]. J Diabetes Complications, 2015,

29(5): 686-690

[26] Seyed Jafari SM, Wiedmer C, Cazzaniga S, et al. Correlation of Vas-

cular Endothelial Growth Factor subtypes and their receptors with

melanoma progression: A next-generation Tissue Microarray (ngT-

MA) automated analysis[J]. PLoS One, 2018, 13(11): e0207019

[27] 曾宪忠,刘氜,李毅.高压氧治疗糖尿病足的疗效评价及对患者血清

VEGF、bFGF水平的影响 [J]. 中国现代医学杂志, 2016, 26(19):

110-113

[28] Kong XQ, Huang YX, Li JL, et al. Prognostic value of vascular en-

dothelial growth factor receptor 1 and class III 茁-tubulin in survival

for non-metastatic rectal cancer[J]. World J Gastrointest Oncol, 2018,

10(10): 351-359

[29] Raman MR, Himali JJ, Conner SC, et al. Circulating Vascular

Growth Factors and Magnetic Resonance Imaging Markers of Small

Vessel Disease and Atrophy in Middle-Aged Adults[J]. Stroke, 2018,

49(9): 2227-2229

[30] Obeid A, Gao X, Ali FS, et al. Loss to Follow-up Among Patients

With Neovascular Age-Related Macular Degeneration Who Received

Intravitreal Anti-Vascular Endothelial Growth Factor Injections [J].

JAMA Ophthalmol, 2018, 136(11): 1251-1259

2725· ·


