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心肺康复训练对脑卒中患者的康复效果及对血清 BDNF、NT-3、
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摘要目的：探讨心肺康复训练对脑卒中患者的康复效果及对血清脑源性神经生长因子（BDNF）、神经营养因子 -3（NT-3）、基质金

属蛋白酶 -9（MMP-9）及心肺功能的影响。方法：选择 2020年 01月 -2021年 01月在我院接受治疗的 129例脑卒中患者，采用抽

签法分为试验组（n=65）和对照组（n=64）。对照组给予常规康复治疗，试验组给予心肺康复训练治疗。比较两组患者的临床疗效、

血清 BDNF、NT-3、MMP-9、左心室射血分数（LVEF）、左心室收缩末期内径（LVESD）、最大心率、静息心率、峰值摄氧量（VO2peak）、

无氧阈（AT）、峰值能量代谢当量（METpeak）、每分峰值通气量（VE peak）及 Fugl-Meyer评定量表（FMA）、改良 Barthel指数（MBI）评

分变化情况。结果：治疗后，两组总有效率比较差异显著（P<0.05）；治疗前，试验组和对照组血清 BDNF、NT-3、MMP-9比较无显著

差异；治疗后，试验组和对照组血清 BDNF随着时间的推移而升高，且试验组均高于对照组，NT-3、MMP-9随着时间的推移而降

低，且试验组均低于对照组，差异显著（P<0.05）；治疗前，试验组和对照组 LVEF、LVESD、最大心率及静息心率比较无显著差异；

治疗后，试验组和对照组 LVEF、最大心率随着时间的推移而升高，且试验组均高于对照组，LVESD、静息心率随着时间的推移而

降低，且试验组均低于对照组，差异显著（P<0.05）；治疗前，试验组和对照组 VO2peak、AT、MET peak及 VE peak比较无显著差异；治疗

后，试验组和对照组 VO2peak、AT、MET peak及 VEpeak随着时间的推移而升高，且试验组均高于对照组，差异显著（P<0.05）；治疗前，试
验组和对照组 FMA、MBI评分比较无显著差异；治疗后，试验组和对照组 FMA、MBI评分随着时间的推移而升高，且试验组均高

于对照组，差异显著（P<0.05）。结论：在脑卒中患者中应用心肺康复训练临床效果更好，可有改善患者血清 BDNF、NT-3、MMP-9

及心肺功能。
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Effect of Cardiopulmonary Rehabilitation Training on Cerebral Apoplexy
Patients and Its Effect on Serum BDNF, NT-3, MMP-9

and Cardiopulmonary Function*

Effect of cardiopulmonary rehabilitation training on cerebral apoplexy patients and its effect on serum

Brain-derived nerve growth factor (BDNF), neurotrophic factor-3 (NT-3), matrix metalloproteinase-9 (MMP-9) and cardiopulmonary

function. 129 stroke patients treated in our hospital from January 2020 to January 2021 were selected and divided into

experimental group (n=65) and control group (n=64) by drawing lots. The control group was given routine rehabilitation treatment, and

the experimental group was given cardiopulmonary rehabilitation training treatment. Clinical efficacy, serum BDNF, NT-3, MMP-9, left

ventricular ejection fraction (LVEF), left ventricular end-systolic diameter (LVESD), maximum heart rate, resting heart rate, peak oxygen

uptake (VO2Peak), anaerobic threshold (AT), peak energy metabolic equivalent (MET) were compared between 2 groups Peak), Ve Peak,

Fugl-Meyer Rating Scale (FMA) and Modified Barthel Index (MBI) scores. After treatment, the total effective rate between the

two groups was significantly different (P<0.05). Before treatment, there were no significant differences in serum BDNF, NT-3 and

MMP-9 between the experimental group and the control group. After treatment, serum BDNF in experimental groups and control group

increased with time, and NT-3 and MMP-9 decreased with time, and the difference was significant (P<0.05). Before treatment, there were
no significant differences in LVEF, LVESD, maximum heart rate and resting heart rate between the experimental group and the control

group. After treatment, LVEF and maximum heart rate in experimental and control groups increased over time, and those in experimental

groups were higher than those in control group, while LVESD and resting heart rate decreased over time, and those in experimental
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groups were lower than those in control group, with significant differences (P<0.05). Before treatment, there were no significant

differences in VO2peak, AT, Met peak and VE peak between the experimental group and the control group. After treatment, VO2peak, AT,

Met peak and VE peak in experimental group and control group increased with time, and the difference was significant (P<0.05). Before
treatment, there were no significant differences in FMA and MBI scores between the experimental group and the control group. After

treatment, the scores of FMA and MBI in experimental group and control group increased with the passage of time, and those in

experimental group were higher than those in control group, with significant differences (P<0.05). The clinical effect of

cardiopulmonary rehabilitation training is better in patients with cerebral apoplexy, which can improve the patients' serum BDNF, NT-3,

MMP-9 and cardiopulmonary function.

Cardiopulmonary rehabilitation training; Stroke; Rehabilitation effect; Brain-derived nerve growth factor; Neurotrophic

factor-3; Matrix metalloproteinase-9; Cardiopulmonary function

前言

脑卒中是神经内科常见疾病，发病率较高，据数据统计，全

球每年约 1500万人患脑卒中，其中我国约为 150~200万人，其

中大约 1/3患者遗留功能障碍，影响患者的日常生活[1]。脑卒中

后可引起诸多功能障碍，常见的有偏瘫、认知障碍等，其中偏瘫

最为常见，引起活动受限，导致有氧代谢能力下降，心肺适能减

弱，增加再发心脑血管等意外，因此对脑卒中患者给予有效地

康复训练可改善患者生活质量[2-4]。心肺康复训练可通过有计

划的康复方案，提高脑卒中患者心肺功能，提高运动耐力[5]。

BDNF是神经营养因子家族的成员，在脑缺血过程中具有保护

神经元及促进神经修复的作用；NT-3是一类重要的生长因子，

有助于刺激和控制神经的发生，在脑卒中等疾病中变化异常；

MMP-9属于基质金属蛋白酶家族，能降解和重塑细胞外基质

的动态平衡，能分解呼吸道和肺内的结构复合物[6-8]。有研究显

示，血清 BDNF、NT-3、MMP-9参与了脑卒中的发展，可作为诊

治疾病的重要指标[9]。本研旨在探讨心肺康复训练对脑卒中患

者的康复效果，并分析其对血清 BDNF、NT-3、MMP-9及心肺

功能的影响。

1 资料与方法

1.1 一般资料

选择 2020年 01月 -2021年 01月在我院接受治疗的 129

例脑卒中患者。采用抽签法分为 2组，试验组 65例：男 45例，

女 20例，年龄 41~72岁，平均（61.51依3.47）岁，病程 1~9月，平

均（4.41依1.15）月，其中脑干 23例，基底节 22例，大脑半球 20

例；对照组男 48例，女 16例，年龄 43~73岁，平均（61.67依3.58）
岁，病程 1~10月，平均（4.47依1.11）月，其中脑干 20例，基底节

25例，大脑半球 19例。两组基线资料无显著差异(P>0.05)，存
在可比性。

参照《中国急性缺血性脑卒中诊治指南》[10]，（1）经影像检

查确诊；（2）情绪低落、精力、精神均减退、思考能力下降，睡眠

障碍，食欲、性欲减退，具有其中四项即可确诊纳入标准：（1）符

合上述诊断标准；（2）继发卒中后；（3）近期未进行抗抑郁治疗；

（4）具有沟通能力；（5）患者可耐受心肺运动试验，可进行踏车

运动；（6）签署知情同意书。排除标准：（1）合并严重脏器疾病；

（2）呼吸、血液感染疾病者；（3）卒中疾病期间者；（4）失语、精神

异常者；（5）拒绝治疗，严重自杀倾向者；（6）中途退出者。

1.2 方法

对照组给予常规康复：肢体良肢位摆放、关节松动训练、偏

瘫肢体综合训练、平衡功能训练、日常生活活动训练及理疗

等，训练强度依据患者个体状况而调整。试验组在常规康复的

基础上给予心肺康复训练：患者坐位，口唇紧闭，鼻子吸气至

最大极限后，将口唇缩拢如吹口哨状呼气；卧位，上腹部放置

沙袋（患者可承受），鼻持续缓慢吸气上腹部达最大隆起 ，缩

唇缓慢呼气，使腹部下陷并收缩腹肌；有氧运动：充分热身后

按不同患者测试所得无氧阈所对应的运动负荷进行运动康复

训练 20-30 min，训练结束后继续 5 min缓慢踏车；运动方式：踩

功率自行车。

1.3 观察指标

采集空腹静脉血 5 mL，以 3000 r·min-1的速度进行离心，

时间 10 min，提取上层血清后，采用双抗体夹心酶联免疫吸附

法测定 BDNF、NT-3、MMP-9水平；使用下肢功率车行心肺运

动试验（CPET）结果，包括 VO2peak、AT、MET peak及 VE peak。常

规脉搏血氧仪监测心率。

疗效评定标准：显效：NIHSS评分降低 90~100%；有效：

NIHSS 评分降低 45%~89%；无效：临床症状无明显改善甚

至加重。

1.4 统计学分析

以 spss18.0软件包处理，符合正态分布计量资料用均数依
标准差(x依s)表示，组间比较使用独立样本 t检验，计数资料以

率表示，掊2检验，P＜0.05表示差异具有统计学意义。

2 结果

2.1 两组治疗效果评价

治疗后，两组总有效率比较差异显著（P<0.05）见表 1。

2.2 两组血清 BDNF、NT-3、MMP-9检查结果比较

治疗前，试验组和对照组血清 BDNF、NT-3、MMP-9比较

无显著差异；治疗后，试验组和对照组血清 BDNF随着时间的

推移而升高，且试验组均高于对照组，NT-3、MMP-9随着时间

的推移而降低，且试验组均低于对照组，差异显著（P<0.05），见
表 2。

2.3 两组心功能检查结果比较

治疗前，试验组和对照组 LVEF、LVESD、最大心率及静息
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Groups n Excellent valid Invalid Total effective rate

Experimental group 65 39（60.00） 21（32.31） 5（7.69） 60（92.31）

Control group 64 28（43.75） 16（25.00） 20（31.25） 44（68.75）

掊2 value 11.455

P value 0.000

表 1两组治疗效果评价[n（%）]

Table 1 Treatment effect evaluation of the two groups[n（%）]

表 2两组血清 BDNF、NT-3、MMP-9检查结果比较（x依s）
Table 2 Comparison of serum BDNF, NT-3 and MMP-9 test results between the two groups（x依s）

Groups n

BDNF(ng/mL) NT-3(ng/L) MMP-9(滋g/L)

Before the

intervention

After the

intervention

Before the

intervention

After the

intervention

Before the

intervention

After the

intervention

Experimental group 65 24.45依2.14 35.06依3.14 227.56依40.14 131.05依22.14 262.15依31.17 141.25依14.23

Control group 64 24.51依2.32 30.11依2.75 228.01依39.89 175.46依30.59 261.09依32.05 220.16依35.16

t value 0.153 9.519 0.064 9.457 0.190 16.755

P value 0.879 0.000 0.949 0.000 0.849 0.000

表 3两组心功能检查结果比较（x依s）
Table 3 Comparison of cardiac function examination results between the two groups（x依s）

Groups n

LVEF(%) LVESD(mm)
Maximum heart rate

(next /min)
Resting heart rate(next /min)

Before the

intervention

After the

intervention

Before the

intervention

After the

intervention

Before the

intervention

After the

intervention

Before the

intervention

After the

intervention

Experimental group 65 46.13依7.87 58.11依4.78 53.61依2.48 50.10依0.91 125.41依15.61
144.16依
17.87

92.62依12.48 82.14依11.78

Control group 64 46.09依7.81 49.68依6.35 53.58依2.53 52.46依0.59 126.08依15.58
134.18依
16.51

92.57依12.51 88.59依12.23

t value 0.029 8.527 0.068 17.448 0.244 3.293 0.023 3.051

P value 0.977 0.000 0.946 0.000 0.808 0.001 0.982 0.003

表 4两组心肺功能检查结果比较（x依s ，mL/kg/min）
Table 4 Comparison of pulmonary function test results between the two groups（x依s, mL/kg/min）

Groups n

VO2peak AT MET peak VE peak

Before the

intervention

After the

intervention

Before the

intervention

After the

intervention

Before the

intervention

After the

intervention

Before the

intervention

After the

intervention

Experimental

group
65 13.10依1.79 16.79依1.28 11.58依2.14 14.79依1.78 4.07依1.01 5.13依0.81 33.61依7.54 41.79依6.78

Control

group
64 13.08依1.47 14.12依1.08 11.63依2.18 13.08依1.82 4.09依1.05 4.28依0.83 33.28依7.63 36.58依7.48

t value 0.069 12.795 0.131 5.395 0.110 5.887 0.247 4.146

P value 0.945 0.000 0.896 0.000 0.912 0.000 0.805 0.000

心率比较无显著差异；治疗后，试验组和对照组 LVEF、最大心

率随着时间的推移而升高，且试验组均高于对照组，LVESD、静

息心率随着时间的推移而降低，且试验组均低于对照组，差异

显著（P<0.05），见表 3。

2.4 两组心肺功能检查结果比较

治疗前，试验组和对照组 VO2peak、AT、MET peak及 VE peak比

较无显著差异；治疗后，试验组和对照组 VO2peak、AT、MET peak

及 VE peak随着时间的推移而升高，且试验组均高于对照组，差

异显著（P<0.05），见表 4。
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表 5两组 FMA、MBI评分比较（x依s，points）
Table 5 Comparison of FMA and MBI scores between the two groups（x依s, points）

Groups n
FMA MBI

Before the intervention After the intervention Before the intervention After the intervention

Experimental group 65 40.51依11.71 69.78依20.13 44.34依17.78 75.14依15.18

Control group 64 41.16依11.68 55.14依13.20 44.61依18.19 65.28依22.10

t value 0.316 16.109 0.085 2.958

P value 0.753 0.000 0.932 0.004

2.5 两组 FMA、MBI评分比较

治疗前，试验组和对照组 FMA、MBI评分比较无显著差

异；治疗后，试验组和对照组 FMA、MBI评分随着时间的推移

而升高，且试验组均高于对照组，差异显著（P<0.05），见表 5。

3 讨论

脑卒中是由脑血管疾病引起的综合征，是我国主要致命性

疾病之一，多数发生于 40岁以上中老年人群，主要是由于脑细

胞缺血缺氧等导致患者出现认知、情绪等障碍，部分患者还可

出现不同程度神经功能障碍，导致患者不能自理，对患者心理

造成压力[11]。有研究显示，脑卒中后偏瘫是脑卒中后最常见的

并发症，可导致患者出现运动障碍，同时还会导致其呼吸肌无

力伴有胸廓扩张受限，影响患者心肺功能，严重者甚至会出现

肺部感染，再发心脑血管意外等，严重影响患者预后[12]。有研究

显示，尽早给予脑卒中患者康复训练可促进脑部功能的恢复，

加速脑部微循环，挖掘相关脑组织和器官的潜能，帮助患者恢

复基本的运动功能，改善患者生活质量[13,14]。

临床通常使用常规康复对脑卒中患者进行康复，常规康复

训练包括步态训练、日常生活能力训练等，可有效改善部分患

者肢体功能，但其整体效果一般[15]。心肺康复训练是常见的一

种康复治疗方法，可通过系统的康复训练，改善心功能，降低运

动时的心肌耗氧量，增强运动耐力，有利于改善心肺功能[16-18]。

有研究显示，心肺康复训练可提高患者呼吸肌收缩和舒张功

能，降低呼吸肌疲劳，增加患者肺泡通气量，加速残气量排出，

改善低氧血症，增强机体免疫力，提高患者生活质量[19，20]。本研

究观察不同康复训练在脑卒中重的康复效果，结果显示，给予

心肺康复训练的患者总有效率高于使用常规康复训练者，结果

提示，心肺康复训练可提高脑卒中患者的康复效果，与 Hughes

C [21]等研究结果相似。

有研究显示，脑卒中的发生可导致体内大量神经细胞坏

死，削减神经细胞的保护作用，与疾病的发生关系密切[22]。神经

细胞因子是体内重要的神经营养蛋白，能保护神经元，增强神

经递质合成[23]。血清 BDNF是神经营养因子家族的一员，被广

泛分布在中枢神经系统、周围神经系统等区域内，可以对抗脑

缺血性损伤，修复受损后的神经元，维持神经系统功能，有助于

神经元的生长和分化[24，25]。有研究显示，血清 BDNF在脑卒中

患者中表达异常，且与神经功能受损程度呈负相关[26]。NT-3是

神经营养因子中的一个重要分类，由机体中枢神经分泌而成，

有助于刺激和控制神经的发生，同时还可促进神经元存活生

长，保护脑部海马神经元，刺激神经突出形成[27，28]。有研究显示，

NT-3可导致皮肤触觉及压力觉缺失，在脑卒中后神经功能缺

损中表达异常[29]。MMP-9是锌离子依赖的基质金属蛋白酶家

族中的一员，可通过破坏神经血管基质加重周围细胞水肿和出

血，损伤神经元，破坏血脑屏障，同时还具有导致血管重构及调

节血管内蛋白含量的作用，在血管疾病的发生发展中发挥重要

作用 [30-32]。较多研究显示，当发生缺血性脑卒中时患者血清

BDNF、NT-3、MMP-9异常表达，可能参与了疾病的发生，可作

为诊治疾病的重要指标 [33，34]。本研究将血清 BDNF、NT-3、

MMP-9作为参与脑卒中的重要指标，观察在不同康复训练中

起水平变化，结果显示，治疗后患者血清 BDNF水平明显升高，

且给予心肺康复训练的患者高于使用常规康复训练者，NT-3、

MMP-9明显降低，给予心肺康复训练的患者低于对照组，结果

提示，心肺康复训练可改善脑卒中患者血清 BDNF、NT-3、

MMP-9水平。分析其原因可能是因为当发生脑卒中时患者神

经细胞因子发生异常变化，导致血清 BDNF、NT-3、MMP-9发

生变化，而给予患者心肺康复训练能够促进葡萄糖代谢，使心

脏自主神经调节能力储备增大，促进神经功能的恢复，从而改

善血清 BDNF、NT-3、MMP-9。本研究结果还显示，治疗后患者

LVEF、最大心率、VO2peak、AT、METpeak及 VEpeak明显升高，且给

予心肺康复训练的患者高于对照组，LVESD、静息心率明显降

低，且给予心肺康复训练的患者低于对照组，进一步提示了心

肺康复训练可通过改善患者心肺功能促进患者恢复。Hsu C

W [35]等研究也显示，给予脑卒中患者有氧运动可达到提高机体

心肺耐力 -机体体能的作用，从而提高患者心肺功能，与本研

究结果相似。分析其原因可能是因为在心肺康复训练过程中，

可通过指导患者缩唇呼吸、腹式呼吸、扩胸等使患者掌握基本

的心肺康复训练，促进心肺肌肉组织的活动，有利于提高患者

呼吸功能，提高患者最大吸氧量，从而改善患者心肺功能。本研

究结果还显示，治疗后患者 FMA、MBI评分升高，且给予心肺

康复训练的患者高于对照组，提示，心肺康复训练可提高脑卒

中患者运动功能。分析其原因可能是因为心肺康复训练可通过

提高躯干的力量，改善机体运动控制能力，从而提高运动功能。

综上所述，在脑卒中患者中应用心肺康复训练临床效果更

好，可有改善患者血清 BDNF、NT-3、MMP-9及心肺功能。

参考文献（References）

[1] Yu Y, Tang L, Cui F, et al. Effect of Qizhitongluo Capsule on Lower

Limb Rehabilitation After Stroke: A Randomized Clinical Trial [J].

Pharmacological Research, 2021, 165(8): 105464

658窑 窑



现代生物医学进展 biomed.cnjournals.com Progress inModern Biomedicine Vol.22 NO.4 FEB.2022

（下转第 756页）

[2] Demers M, Levin M F. Kinematic Validity of Reaching in a 2D Virtual

Environment for Arm Rehabilitation After Stroke [J]. IEEE

Transactions on Neural Systems and Rehabilitation Engineering,

2020, PP(99): 1-1

[3] Stephanie, Thompson, Annemarei, et al. How much rehabilitation are

our patients with stroke receiving? [J]. The New Zealand medical

journal, 2019, 132(1499): 49-55

[4] Wilkinson G, Sasegbon A, Smith C J, et al. An Exploration of the

Application of Noninvasive Cerebellar Stimulation in the Neuro-

rehabilitation of Dysphagia after Stroke (EXCITES) Protocol [J].

Journal of Stroke and Cerebrovascular Diseases, 2020, 29(3): 104586

[5] Aramaki A L, Sampaio R F, Reis A, et al. Virtual reality in the

rehabilitation of patients with stroke: an integrative review [J].

Arquivos de Neuro-Psiquiatria, 2019, 77(4): 268-278

[6] Lee J H, Jung Y J. FUNCTIONAL NEAR-INFRARED

SPECTROSCOPY-BASED UPPER EXTREMITY FUNCTION

REHABILITATION FOR STROKE SURVIVOR: A REVIEW [J].

Journal of Mechanics in Medicine and Biology, 2020, 20(2): 2050001

[7] Ai-Hua, Xu, Yong-Xin, et al. Research hotspots and effectiveness of

repetitive transcranial magnetic stimulation in stroke rehabilitation[J].

Neural Regeneration Research, 2020, 15(11): 123-131

[8] Babbar P, Kumar K V, Joshua P A, et al. Adherence to Home-based

Neuro-rehabilitation Exercise program in Stroke survivors [J].

Bangladesh Journal of Medical Science, 2021, 20(1): 145-153

[9] Siotto M, Santoro M, Aprile I. Vitamin D and Rehabilitation after

Stroke: Status of Art[J]. Applied Sciences, 2020, 10(6): 1973

[10] Wang Q, Ma N, Wang P, et al. Effects of eye-acupuncture combined

with rehabilitation training for poststroke dyskinesia: A protocol for

systematic review and meta-analysis [J]. Medicine, 2021, 100 (10):

e25036

[11] Hara T, R Momosaki, Niimi M, et al. Botulinum Toxin Therapy

Combined with Rehabilitation for Stroke: A Systematic Review of

Effect on Motor Function[J]. Toxins, 2019, 11(12): 707

[12] Pishkhani M K, Dalvandi A, Ebadi A, et al. Adherence to a

Rehabilitation Regimen in Stroke Patients: A Concept Analysis [J].

Iranian Journal of Nursing and Midwifery Research, 2020, 25(2): 139

[13] Altas E U, Onat U A, Konak H E, et al. Post-stroke complex regional

pain syndrome and related factors: Experiences from a tertiary

rehabilitation center [J]. Journal of Stroke and Cerebrovascular

Diseases, 2020, 29(9): 104995

[14] Fusari G, Gibbs E, Hoskin L, et al. Protocol for a feasibility study of

OnTrack: a digital system for upper limb rehabilitation after stroke[J].

BMJ Open, 2020, 10(3): e034936

[15] Dawson J, Engineer N D, Prudente C N, et al. Vagus Nerve

Stimulation Paired With Upper-Limb Rehabilitation After Stroke:

One-Year Follow-up [J]. Neurorehabilitation and neural repair, 2020,

34(7): 154596832092436

[16] Nakagawa Y, Sano Y, Funayama M, et al. Prognostic factors for

long-term improvement from stroke-related aphasia with adequate

linguistic rehabilitation [J]. Neurological Sciences, 2019, 40 (10):

2141-2146

[17] Kaur H, Nehra A, Chopra S, et al. Development and Validation of a

Comprehensive Neuropsychological and Language Rehabilitation for

Stroke Survivors: A Home-Based Caregiver-Delivered Intervention

Program[J]. Annals of Indian Academy of Neurology, 2020, 23(Suppl

2): S116-S122

[18] Thompson S, Ranta A, Porter K, et al. How much rehabilitation are

our patients with stroke receiving? [J]. The New Zealand medical

journal, 2019, 132(1499): 49-55

[19] Siotto M, Germanotta M, Santoro M, et al. Total Serum Calcium and

Recovery after Rehabilitation in Patients with Stroke [J]. Applied

Sciences, 2020, 10(21): 7893

[20] Ahmedy F, Zenian N D, Wan J P, et al. Heterotopic Ossification in

Stroke is Not that Rare: Lesson from Rehabilitation Standpoint [J].

Malaysian Journal of Medicine and Health Sciences, 2019, 15(Supp

6): 71

[21] Hughes C, Padilla A, Hintze A, et al. Developing an mHealth app for

post-stroke upper limb rehabilitation: Feedback from US and

Ethiopian rehabilitation clinicians [J]. Health Informatics Journal,

2019, 26(3): 146045821986835

[22] Aprile I, Germanotta M, Cruciani A, et al. Upper Limb Robotic

Rehabilitation After Stroke: A Multicenter, Randomized Clinical

Trial [J]. Journal of neurologic physical therapy: JNPT, 2020, 44(1):

3-14

[23] Jian L W, Shamsuddin S. The design of virtual lower limb

rehabilitation for post-stroke patients [J]. Indonesian Journal of

Electrical Engineering and Computer Science, 2019, 16(1): 544

[24] Aggogeri F, Mikolajczyk T, O'Kane J. Robotics for rehabilitation of

hand movement in stroke survivors [J]. Advances in Mechanical

Engineering, 2019, 11(4): 168781401984192

[25] Koroleva E S, Alifirova V M, Latypova A V, et al. Principles and

global experience of applying robotic rehabilitation technologies in

patients after stroke [J]. Bulletin of Siberian Medicine, 2019, 18(2):

223-233

[26] Watanabe D, Matsunobe I, Okuma Y, et al. Releasing forced grasp

reflex by use of concomitant imitation behaviour during rehabilitation

of a stroke patient[J]. BMJ Case Reports, 2019, 12(5): e228304

[27] Huang Y Q, Ma W, Shen W D. Efficacy evaluation of acupuncture

plus rehabilitation training for post-stroke deglutition disorders of

qi-deficiency blood stasis pattern [J]. Journal of Acupuncture and

Tuina Science, 2020, 18(5): 367-373

[28] Trung, Quang, Phuong, et al. Post-stroke rehabilitation cost with

traditional therapy: Evidence from a public hospital [J]. JPMA. The

Journal of the Pakistan Medical Association, 2019, 69(6): S87-S95

[29] Susan, Camillieri. A Paradigm Shift for Acute Rehabilitation of

Stroke[J]. Journal of Stroke Medicine, 2019, 2(1): 17-22

[30] Kovalchuk V V , Khaibullin T N , Galkin A S , et al. Treatment of a

neglect syndrome in movement rehabilitation of stroke patients [J].

Zhurnal nevrologii i psikhiatrii imeni S.S. Korsakova / Ministerstvo

zdravookhraneniia i meditsinskoi promyshlennosti Rossiiskoi

Federatsii, Vserossiiskoe obshchestvo nevrologov [J] Vserossiiskoe

obshchestvo psikhiatrov, 2019, 119(3): 29

[31] Amalie, Saab, Shiona, et al. Discharge Destination from a

Rehabilitation Unit After Acute Ischemic Stroke [J]. The Canadian

journal of neurological sciences. Le journal canadien des sciences

neurologiques, 2019, 46(2): 209-215

659窑 窑



现代生物医学进展 biomed.cnjournals.com Progress inModern Biomedicine Vol.22 NO.4 FEB.2022

[32] Gath C F, Gianella M G, Bonamico L, et al. Prediction of Balance

After Inpatient Rehabilitation in Stroke Subjects with Severe Balance

Alterations at the Admission [J]. Journal of Stroke and

Cerebrovascular Diseases, 2021, 30(4): 105627

[33] Keptner K M, Smyth K A, Koroukian S, et al. Utilization of

Rehabilitation Services in Stroke: A Study Utilizing the Health and

Retirement Study With Linked Medicare Claims Data[J]. Archives of

Physical Medicine and Rehabilitation, 2019, 100(12): 2244-2250

[34] Kartashev V P, Makhov A S, Karpova N V, et al. Physical

Rehabilitation of Patients After Ischemic Stroke [J]. Biomedical and

Pharmacology Journal, 2020, 13(4): 1947-1953

[35] Hsu C W, Lin Y H, Chang S Y, et al. Diversified Innovation

Strategies for an Early Limb Rehabilitation Program in Patients With

Stroke[J]. Hu li za zhi The journal of nursing, 2020, 67(1): 81-88

（上接第 659页）

Activity Measurements (ECLAM), Systemic Lupus Activity Measure,

Revised (SLAM-R), Systemic Lupus Activity Questionnaire for

Population Studies (SLAQ), Systemic Lupus Erythematosus Disease

Activity Index 2000 (SLEDAI-2K), and Systemic Lupus International

Collaborating Clinics/American College of Rheumatology Damage

Index (SDI)[J]. Arthritis Care Res (Hoboken), 2011, 63(11): 37-46

[9] 董海芸,宋维兴,李玉川,等.系统性红斑狼疮患者血小板参数、血

脂、补体 C3、C4水平与病情活动度的关系分析[J].现代生物医学

进展, 2021, 21(12): 2382-2385, 2400

[10] Parodis I, Tamirou F, Houssiau FA. Prediction of prognosis and renal

outcome in lupus nephritis[J]. Lupus Sci Med, 2020, 7(1): e000389

[11] 胡建利, 叶冬青,张国庆, 等. 系统性红斑狼疮疾病活动性指数

(SLEDAI)评价指标间内在关系的探讨[J].中国卫生统计, 2006, 23

(3): 252-254

[12] Lai NS, Lu MC, Chang HH, et al. A Comparison of the Correlation of

Systemic Lupus Erythematosus Disease Activity Index 2000

(SLEDAI-2K) and Systemic Lupus Erythematosus Disease Activity

Score (SLE-DAS) with Health-Related Quality of Life[J]. J Clin Med,

2021, 10(10): 2137

[13] 郭君,朱世为,廖东,等. SLEDAI-2000与 Classic BILAG两种评分

系统评价 LN患者的疾病活动状况及临床意义 [J].临床和实验医

学杂志, 2017, 16(16): 1650-1653

[14] Nagura E. Prognositic factors in multiple myeloma[J]. Nihon Rinsho,

2007, 65(12): 2351-2356

[15] Drü eke TB, Massy ZA. Beta2-microglobulin [J]. Semin Dial, 2009,

22(4): 378-380

[16] Stoppini M, Bellotti V. Systemic amyloidosis: lessons from

茁2-microglobulin[J]. J Biol Chem, 2015, 290(16): 9951-9958
[17] 王晶,刘艳玲,刘倩,等.尿 茁2-MG及其 miRNA表达水平在慢性

肾脏病肾功能评价中的价值研究[J].国际检验医学杂志, 2020, 41

(4): 500-502, 510

[18] Wei F, Jiang Z, Sun H, et al. Correction: Induction of PGRN by

influenza virus inhibits the antiviral immune responses through

downregulation of type I interferons signaling [J]. PLoS Pathog,2020,

16(2): e1008321

[19] Miraghajani M, Zaghian N, Dehkohneh A, et al. Probiotic Soy Milk

Consumption and Renal Function Among Type 2 Diabetic Patients

with Nephropathy: a Randomized Controlled Clinical Trial [J].

Probiotics Antimicrob Proteins, 2019, 11(1): 124-132

[20] Jian J, Konopka J, Liu C. Insights into the role of progranulin in

immunity, infection, and inflammation[J]. J Leukoc Biol, 2013, 93(2):

199-208

[21] Wu G, Ma Z, Cheng Y, et al. Targeting Gas6/TAM in cancer cells

and tumor microenvironment[J]. Mol Cancer, 2018, 17(1): 20

[22] Law LA, Graham DK, Di Paola J, et al. GAS6/TAM Pathway

Signaling in Hemostasis and Thrombosis [J]. Front Med (Lausanne),

2018, 9(5): 137

[23] Bray C, Bell LN, Liang H, et al. Erythrocyte Sedimentation Rate and

C-reactive Protein Measurements and Their Relevance in Clinical

Medicine[J]. WMJ, 2016, 115(6): 317-321

[24] Lapi I, Padoan A, Bozzato D, et al. Erythrocyte Sedimentation Rate

and C-Reactive Protein in Acute Inflammation [J]. Am J Clin Pathol,

2020, 153(1): 14-29

[25] Council for Standardization in Haematology (ICSH). ICSH

recommendations for modified and alternate methods measuring the

erythrocyte sedimentation rate [J]. Int J Lab Hematol, 2017, 39 (5):

448-457

[26] Bai Y, Tong Y, Liu Y, et al. Self-dsDNA in the pathogenesis of

systemic lupus erythematosus [J]. Clin Exp Immunol, 2018, 191(1):

1-10

[27] 娄雪,廖莉,赵若彤,等.抗 dsDNA抗体、补体 C3及其他实验室指

标对于诊断系统性红斑狼疮肾损伤的临床意义[J].昆明医科大学

学报, 2021, 42(2): 49-53

[28] 余建林,吴洋,曾婷婷,等.中性粒细胞与淋巴细胞比值、中性细胞

与补体 C3比值在评估系统性红斑狼疮疾病活动度中的应用[J].

临床检验杂志, 2018, 36(7): 490-492

[29] Zhang QL, Wang L, Xu MJ, et al. Protective effect of

dexmedetomidine on kidney injury of parturients with preeclampsia

undergoing cesarean section: a randomized controlled study[J]. Biosci

Rep, 2019, 39(5): BSR20190352

[30] Yanagita M. Gas6, warfarin, and kidney diseases [J]. Clin Exp

Nephrol, 2004, 8(4): 304-309

756窑 窑


