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摘要 目的：探讨硝苯地平片联合酒石酸托特罗定片用于经尿道前列腺电切术(TURP)术后膀胱过度活动症的临床效果及安全性。

方法：选择 2015年 8月至 2017年 8月我院接诊的 103例 TURP术后出现膀胱过度活动症的患者作为本研究对象，通过随机数

表法将其分为试验组 52例和对照组 51例。两组均给予常规处理，对照组在此基础上口服酒石酸托特罗定片，2 mg/次，2次 /d；试

验组在对照组基础上联合硝苯地平片口服，5 mg/次，3次 /d；两组均连续用药 7d。比较两组临床疗效，治疗前后膀胱过度活动症

(OABSS)评分、国际前列腺症(IPSS)评分、膀胱痉挛次数、排尿情况的变化以及不良反应的发生情况。结果：治疗后，试验组和对照

组临床疗效总有效率分别为 92.31%(48/52)和 76.47%(39/51)，OABSS评分分别为(2.69± 0.58)分和(4.76± 0.62)分，IPSS评分分别

为(5.02± 0.80)分和(7.86± 1.15)分，24h膀胱痉挛次数分别为(0.65± 0.48)次和(1.10± 0.61)次，24h尿急次数分别为(0.88± 0.32)次

和(1.59± 0.54)次，24h排尿次数分别为(5.52± 1.02)次和(7.24± 0.97)次，夜间排尿次数分别为(0.73± 0.45)次和(1.39± 0.70)次，24 h

平均尿量分别为(227.07± 16.68)mL和(196.65± 15.07)mL，试验组临床总有效率和 24 h平均尿量均显著高于对照组(P＜0.05)，

OABSS评分、IPSS评分、24 h膀胱痉挛次数、24 h尿急次数及 24h排尿次数均显著低于对照组(P＜0.05)。两组不良反应发生率比

较差异无统计学意义(P＞0.05)。结论：硝苯地平片联合酒石酸托特罗定片治疗 TURP术后膀胱过度活动症患者的临床疗效明显

优于单用酒石酸托特罗定片，其可更有效促进膀胱功能恢复，且不增加不良反应。
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Analysis of the Effect of Nifedipine Tablets Combined with Tolterodine
Tartrate Tablets on the Overactive Bladder Syndrome after TURP*

To study the clinical effect and safety of nifedipine tablets combined with tolterodine tartrate tablets on the

overactive bladder syndrome after transurethral resection of the prostate(TURP). 103 patients with overactive bladder syndrome

after TURP who received therapy from August 2015 to August 2017 in our hospital were selected as research objects, according to ran-

dom number table, those patients were divided into the 52 cases of treatment group and the 51 cases of control group. The were given

routine treatment, on the basis of this, the control group was taken Tolterodine Tartrate Tablets orally, 2 mg/times, 2 times/d; on the basis

of the control group, the treatment group was given nifedipine tablets orally, 5 mg/times, 3 times/d, the 2 groups was used continuously

7d. The clinical effects, the changes of Overactivity of bladder symptom score (OABSS) score, the International Prostatic Disease(IPSS)

score, bladder spasm times and urination condition before and after the treatment, and the adverse reactions in the 2 groups were com-

pared. After treatment, the total effective rates of the treatment group and the control group were 92.31% (48/52) and 76.47%

(39/51) respectively, the OABSS scores were(2.69± 0.58) scores and (4.76± 0.62) scores respectively, the IPSS scores were(5.02± 0.80)

scores and(7.86± 1.15) scores respectively, the 24 h bladder spasm times were (0.65± 0.48) times and (1.10± 0.61) times respectively,

the 24 h urgent urination times were(0.88± 0.32) times and(1.59± 0.54) times respectively, the 24 h urination times were(5.52± 1.02)

times and (7.24± 0.97) times respectively, the nocturnal urination times were(0.73± 0.45)times and(1.39± 0.70) times respectively, 24 h

mean urine volume were (227.07± 16.68)mL and (196.65± 15.07)mL respectively, the total clinical effective rate and 24h mean urine
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volume in the treatment group were significantly higher than that of the control group (P＜0.05), the OABSS scores, IPSS scores, 24 h

bladder spasm times, 24 h urgent urination times and 24 h urination times were significantly lower than that of the control group (P＜0.05).

There was no significant difference in the incidence of adverse reactions between the two groups (P＞0.05). The clinical ef-

fect of Nifedipine tablets combined with tolterodine tartrate tablets on the overactive bladder syndrome after TURP is better than that of

tolterodine tartrate tablets alone, which can effectively promote the recovery of bladder function, without increasing adverse reactions.

Transurethral resection of the prostate; Overactive bladder syndrome; Nifedipine tablets; Tolterodine Tartrate Tablets;

Clinical effect; Safety

前言

前列腺增生是男性较为常见的泌尿系统疾病，发病率可随

着年龄的增长而逐渐增加，而随着病情逐渐进展，患者可出现

尿频、尿急、尿失禁等症状，严重者甚至出现泌尿系统感染、肾

功能损害等，严重影响患者的生活质量[1,2]。手术治疗仍是良性

前列腺增生患者的重要治疗方案，其中经尿道前列腺电切术

(TURP)是治疗的金标准，可快速完整的切除增生腺体[3,4]。但临

床实践表明 TURP术后有部分患者会出现膀胱过度活动症，发

生率约为 18%~31%，不利于术后膀胱功能的恢复[5,6]。

酒石酸托特罗定片作为一种型强效竞争性的M胆碱能受

体拮抗剂，可改善尿频、尿急等下尿路症状，是目前治疗膀胱过

度活动症的常用药物，但也有部分患者疗效不佳[7,8]。研究表明

钙离子通道拮抗剂在治疗逼尿肌不稳定中具有一定辅助效果，

可能有助于改善膀胱功能[9]。因此，本研究主要探讨了钙离子通

道拮抗剂硝苯地平片联合酒石酸托特罗定片对 TURP术后膀

胱过度活动症患者的临床疗效和安全性，现将结果报道如下。

1 资料与方法

1.1 一般资料

选择我院 2015 年 8 月至 2017 年 8 月接诊的 103 例

TURP术后膀胱过度活动症患者，纳入标准[10]：① 术前诊断为良

性前列腺增生，并于我院顺利完成 TURP治疗；② TURP术后

出现膀胱过度活动症症状，包括尿频(24 h排尿次数＞8次)、尿

急(突然强烈无法避免的尿意)、夜尿频(起夜＞2次)等症状，每

次尿量＜200 mL，有尿不尽感，并经尿动力学、B超、肛门指检

等确诊；③ 膀胱过度活动症(OABSS)评分≥ 5分或国际前列腺

症(IPSS)评分≥ 8分；④ 术后无前列腺增生症状，前列腺特异抗

原(PSA)＜5 滋g/L；⑤ 签署研究知情同意书。排除标准[11]：① 术前

膀胱容量＜200 mL，和(或)逼尿肌收缩无力等症状；② 术前合

并严重尿路感染；③ 术前即有膀胱过度活动症症状；④ 合并严

重胃肠道疾病、重症肌无力者；⑤ 合并肝、肾、心等功能严重障

碍者；⑥ 对胆碱能受体拮抗剂、钙离子通道拮抗剂等过敏。

通过随机数表法将患者分为试验组 52例和对照组 51例，

两组年龄、BMI、前列腺增生病程、术前前列腺体积、膀胱过度

活动症症状比较差异无统计学意义(P＞0.05)，具有可比性，见

表 1。

表 1 两组一般资料比较(x± s)
Table 1 Comparison of the general information between two groups(x± s)

Groups n Age(years) BMI(kg·m-2)

Course of

prostatic

hyperplasia

(yers)

Preoperative

prostate

volume(ml)

Symptoms of overactive bladder

Frequent

micturition

Urgent

urination
Incontinence

Treatment group 52 61.63± 10.41 21.80± 1.58 3.83± 0.81 67.55± 14.04 50(96.15) 52(100.00) 16(30.77)

Control group 51 62.25± 8.80 21.89± 1.51 3.92± 0.56 66.95± 15.29 49(96.08) 51(100.00) 17(33.33)

1.2 治疗方法

两组均给予常规处理内容，包括膀胱训练、盆底肌训练、定

时排尿等。对照组在此基础上给予酒石酸托特罗定片(规格：每

片 2 mg，厂家：鲁南贝特制药有限公司，国药准字 H20000614)

治疗，2 mg/次，2次 /d；试验组在对照组基础上联合硝苯地平

片(规格：每片 10 mg，厂家：山东方明药业集团股份有限公司，

国药准字 H37022634)治疗，5 mg/次，3次 /d；均持续治疗 7d。

1.3 观察指标

观察治疗前、治疗 7 d后以下指标的变化：① OABSS评分，

评价内容包括白天排尿次数、夜间排尿次数、尿急和急迫性尿

失禁，其中分数 3~5分表示轻度，6~11分表示中度，≥ 12分为

重度；② IPSS评分，总共 7个问题，其中 0~7分表示轻度，8~19

分表示中度，20~35分表示重度；③ 记录两组 24 h膀胱痉挛次

数、24 h尿急次数、24 h排尿次数、夜间排尿次数以及 24 h平

均尿量。并记录两组治疗期间不良反应的发生情况。

1.4 疗效评价标准

连续治疗 7 d后，参考文献[12]评价疗效。治愈：尿频、尿急、

夜尿频等症状完全消失，尿流动力学检查显示正常；有效：尿

频、尿急、夜尿频等症状部分改善，尿流动力学检查显示基本恢

复正常；无效：未满足上述标准。总有效率 =显效率 +有效率。

1.5 统计学分析

数据采用 SPSS 18.0软件进行分析。计量资料以 (x± s)表
示，组间、组内比较分别使用独立、配对样本 t检验，计数资料

以率表示，组间比较采用 x2检验，以 P＜0.05表示差异具有统
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计学意义。

2 结果

2.1 两组临床疗效的比较

治疗后，试验组临床疗效总有效率显著高于对照组 (P＜
0.05)，见表 2。

Note: Compared with control group, *P<0.05.

表 2 两组临床疗效的比较(例，%)

Table 2 Comparison of clinical efficacy between two groups (n, %)

Groups n Cure Valid Invalid Total effective rate

Treatment group 52 30(57.69) 18(34.62) 4(7.69) 48(92.31)*

Control group 51 19(37.25) 20(39.22) 12(25.53) 39(76.47)

2.2 两组治疗前后 OABSS评分、IPSS评分的比较

两组治疗后 OABSS评分、IPSS评分较治疗前均明显降低

(P＜0.05)，且试验组 OABSS评分、IPSS评分均明显低于对照

组(P＜0.05)，见表 3。

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

表 3 两组治疗前后 OABSS评分、IPSS评分的比较(x± s，分)

Table 3 Comparison of the OABSS scores, IPSS scores between two group before and after treatment(x± s, scores)

Groups n Time OABSS scores IPSS scores

Treatment group 52
Before treatment 10.17± 1.46 18.54± 2.81

After treatment 2.69± 0.58*# 5.02± 0.80*#

Control group 51
Before treatment 10.16± 1.57 18.43± 2.99

After treatment 4.76± 0.62* 7.86± 1.15*

2.3 两组膀胱痉挛次数、排尿情况比较

两组治疗后 24 h膀胱痉挛次数、24 h尿急次数、24 h排尿

次数、夜间排尿次数较治疗前均明显减少，24 h平均尿量明显

增加(P＜0.05)，试验组 24 h膀胱痉挛次数、24 h尿急次数、24 h

排尿次数、夜间排尿次数均明显少于对照组，24 h平均尿量比

对照组显著增多(P＜0.05)，见表 4。

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

表 4 两组治疗前后膀胱痉挛次数、排尿情况的比较(x± s)
Table 4 Comparison of the bladder spasm times, urination condition in two groupsbefore and after treatment(x± s)

Groups n Time

24 h bladder

spasm times

(times)

24 h urgent

urination times

(times)

24 h urination

times(times)

Nocturnal

urination times

(times)

24 h mean urine

volume(mL)

Treatment group 52
Before treatment 3.46± 0.50 3.37± 0.69 11.62± 1.66 3.23± 0.47 172.03± 11.53

After treatment 0.65± 0.48*# 0.88± 0.32*# 5.52± 1.02*# 0.73± 0.45*# 227.07± 16.68*#

Control group 51
Before treatment 3.47± 0.50 3.35± 0.69 11.65± 1.60 3.20± 0.49 171.27± 11.84

After treatment 1.10± 0.61* 1.59± 0.54* 7.24± 0.97* 1.39± 0.70* 196.65± 15.07*

2.4 两组不良反应的发生情况

试验组出现 2例口干、1例恶心，未见便秘、感染、消化不

良等不良反应，对照组出现 2例口干，总发生率分别为 5.77%

(3/52)、3.92%(2/51)，两组比较差异无统计学意义(P＞0.05)。

3 讨论

膀胱过度活动症是 TURP治疗后常见的并发症，其发生原

因可能是术中对肌肉、神经的损伤以及术后导管气囊对膀胱三

角区的压迫等所产生的不良刺激，对逼尿肌功能产生损伤，致

使逼尿肌过度活度、膀胱感觉敏感等，形成膀胱过度活动症，加

上手术过程中操作不良等因素，可导致膀胱出口持续性梗阻，

直接损伤了逼尿肌功能，且容易加重术后疼痛感[13,14]。患者发病

后可出现尿急、尿频等症状，不利于术后恢复[15,16]。

目前，针对膀胱过度活动症的治疗方案主要包括膀胱训

练、盆底肌训练、生活方式干预和药物治疗等，旨在降低膀胱副

交感神经的兴奋性，缓解临床症状，其中药物治疗是临床医学

者的研究重点[17,18]。既往临床上通常选择解痉镇痛药物，但由于

膀胱痉挛的出血时间迅速且持续时间较短，镇痛药物需要一定

时间方可发挥作用，效果往往不理想[19,20]。而抗胆碱能药物的使

用逐渐在膀胱过度活动症的治疗中体现出优势，已成为治疗该

病的一线药物。酒石酸托特罗定片是一种新型的强效的毒蕈碱

受体拮抗剂，可通过对乙酰胆碱、胆碱能受体之间的结合产生

竞争性抑制作用，发挥抑制逼尿肌不自主收缩的效果[21,22]。但也

仍有部分患者单一用药疗效不明显，较多研究认为联合用药的
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方式可有助于提高疗效[23,24]。

近年来，有研究显示逼尿肌不稳的发生可能和平滑肌细胞

中的钙稳态失衡密切相关，并认为钙离子通道拮抗剂可能对逼

尿肌不稳有一定疗效[25]。Fry CH等[26]动物实验显示钙离子通道

拮抗剂可通过对细胞外钙离子内流产生阻滞作用，从而抑制膀

胱逼尿肌的收缩，促进平滑肌松弛，有利于排尿功能的恢复。硝

苯地平片属第一代钙离子通道拮抗剂，可舒张平滑肌[27]。张广

明等[28]等在常规治疗基础上联合硝苯地平用于女性膀胱过度

活动症患者的研究显示其可进一步促进排尿情况，效果明显。

本研究将硝苯地平联合酒石酸托特罗定片用于治疗

TURP术后膀胱过度活动症患者，结果显示经过 7 d的治疗后，

联合用药的患者在 OABSS评分、IPSS评分、膀胱痉挛次数、排

尿情况的改善明显优于单独使用酒石酸托特罗定片的患者，且

临床疗效总有效率高达 92.31%，高于单独用药患者，分析原因

可能是由于逼尿肌本身也是属于一种平滑肌，逼尿肌的不稳和

钙稳态失衡之间又存在着密切联系，通过给予硝苯地平的使用

可直接作用于逼尿肌平滑肌细胞，减少并延缓 Ca2+向细胞中的

移动，降低细胞内 Ca2+浓度，修复钙稳态失衡的情况，并对膀胱

逼尿肌的收缩产生抑制作用，使逼尿肌松弛，最终改善排尿功

能、帮助疾病恢复[29,30]。硝苯地平联合酒石酸托特罗定片可发挥

协同作用，阻断M3受体作用，进一步促进膀胱功能的恢复。此

外，联合用药并未增加药物不良反应，提示用药安全性高。

综上所述，硝苯地平片联合酒石酸托特罗定片治疗 TURP

术后膀胱过度活动症患者的临床疗效明显优于单用酒石酸托

特罗定片，其可更有效促进膀胱功能恢复，且不增加不良反应。

但本研究也存在着样本量不足、随访时间过短等不足，此后仍

需进一步研究。

参考文献（References）

[1] Tanaka EY, Barbosa FT, Murta CB, et al. Diode Laser Vaporization

for Benign Prostate Hyperplasia: Outcome After 126 Procedures[J]. J

Endourol, 2019, 33(12): 1025-1031

[2] Nizov AN. Efficacy of 5-reductase inhibitors in the treatment of lower

urinary tract symptoms in patients with benign prostatic hyperplasia

[J]. Urologiia, 2019, (5): 156-160

[3] El-Dakhakhny AS, Gharib T, Issam A, et al. Transperineal intrapro-

static injection of botulinum neurotoxin A vs transurethral resection

of prostate for management of lower urinary tract symptoms sec-

ondary to benign prostate hyperplasia: A prospective randomised

study[J]. Arab J Urol, 2019, 17(4): 270-278

[4] Reddy SVK, Shaik AB. Non-invasive evaluation of bladder outlet ob-

struction in benign prostatic hyperplasia: a clinical correlation study

[J]. Arab J Urol, 2019, 17(4): 259-264

[5] Hu Y, Dong X, Wang G, et al. Five-Year Follow-Up Study of

Transurethral Plasmakinetic Resection of the Prostate for Benign Pro-

static Hyperplasia[J]. J Endourol, 2016, 30(1): 97-101

[6] Hsiao SM, Chang TC, Chen CH, et al. Comparisons of the Clinical

Outcomes and Urodynamic Effects of Mirabegron versus Tolterodine

Treatment for Female Overactive Bladder Syndrome: A Subgroup

Analysis of a Controlled, Randomised, Prospective Study [J]. Lower

urinary tract symptoms, 2018,10(3): 215-220

[7] Nazir J, Kelleher C, Aball佴a S, et al. Comparative efficacy and tolera-
bility of solifenacin 5?mg/day versus other oral antimuscarinic agents

in overactive bladder: A systematic literature review and network

meta-analysis[J]. Neurourol Urodyn, 2018, 37(3): 986-996

[8] M onjotin N, Farri佴 M, Vergnolle N, et al. Bladder telemetry: A new

approach to evaluate micturition behavior under physiological and in-

flammatory conditions [J]. Neurourology and urodynamics, 2017, 36

(2): 308-315

[9] Zhao B, Bai XY, Dong XY, et al. Store operated calcium channels reg-

ulate contraction of rat bladder smooth muscle in vitro [J]. Jof third

military Med Uni, 2014, 36(11): 1178-1182

[10] Handler SJ, Rosenman AE. Urinary Incontinence: Evaluation and

Management [J]. Clin obstetrics and gynecology, 2019, 62 (4):

700-711

[11] Enikeev D, Netsch C, Rapoport L, et al. Novel thulium fiber laser for

endoscopic enucleation of the prostate: A prospective comparison

with conventional transurethral resection of the prostate[J]. Int J Urol,

2019, 26(12): 1138-1143

[12] Na YQ. Guidelines for the diagnosis and treatment of urological dis-

eases in China[M]. Beijing: People's Health Press, 2007: 330-331

[13] Culha MG, Degirmentepe RB, Ozbir S, et al. Turkish validation of

the overactive bladder symptom score (OABSS) and evaluation of

mirabegron treatment response[J]. Int urogynecology J, 2019, 30(12):

2121-2126

[14] De Nunzio C, Brassetti A, Gacci M, et al. Patients With Prostatic In-

flammation Undergoing Transurethral Prostatic Resection Have a

Larger Early Improvement of Storage Symptoms [J]. Urology, 2015,

86(2): 359-365

[15] Wang R, Yang C, Zhong PL. Causes and prevention of dysuria after

transurethral resection of prostate [J]. Chin J for Clin, 2014, 42(09):

61-63

[16] Carlson KV, Rovner ES, Nair KV, et al. Factors Associated with Im-

provements in Patient-Reported Outcomes During Mirabegron or An-

timuscarinic Treatment of Overactive Bladder Syndrome: A Registry

Study (PERSPECTIVE) [J]. Advances in therapy, 2019, 36 (8):

1906-1921

[17] Ackerman AL, Lai HH, Parameshwar PS, et al. Symptomatic overlap

in overactive bladder and interstitial cystitis/bladder pain syndrome:

development of a new algorithm[J]. BJU Int, 2019, 123(4): 682-693

[18] Wein AJ. Re: The Effectiveness of Transcutaneous Tibial Nerve

Stimulation (TTNS) for Adults with Overactive Bladder Syndrome[J].

The J of urology, 2019, 201(3): 450-451

[19] Sebastianelli A, Russo GI, Kaplan SA, et al. Systematic review and

meta-analysis on the efficacy and tolerability of mirabegron for the

treatment of storage lower urinary tract symptoms/overactive bladder:

Comparison with placebo and tolterodine [J]. Int J Urol, 2018, 25(3):

196-205

[20] Kim YH, Byeon JY, Kim SH, et al. Simultaneous determination of

tolterodine and its two metabolites, 5-hydroxymethyltolterodine and

N-dealkyltolterodine in human plasma using LC-MS/MS and its ap-

plication to a pharmacokinetic study [J]. Arch Pharm Res, 2017, 40

(11): 1287-1295

[21] Orgen S, Deliktas H, Sahin H, et al. Histopathologic and Urodynamic

Effects of the Anticholinergic Drugs Oxybutynin, Tolterodine, and

Trospium on the Bladder [J]. Lower urinary tract symptoms, 2017, 9

(1): 52-56 （下转第 1928页）

1916· ·



现代生物医学进展 biomed.cnjournals.com Progress inModern Biomedicine Vol.20 NO.10 MAY.2020

（上接第 1916页）
[22] Paily A, Preziosi G, Trivedi P, et al. Anti-muscarinic drugs increase

rectal compliance and exacerbate constipation in chronic spinal cord

injury: Anti-muscarinic drug effect on neurogenic bowel [J]. Spinal

cord, 2019, 57(8): 662-668

[23] Pushkar DY, Kasyan GR, Kolontarev KB, et al. Randomized,

open-label, tolterodine-controlled, comparative study of the novel an-

timuscarinic agent imidafenacin in patients with overactive bladder

[J]. Neurourology and urodynamics, 2019, 38(5): 1313-1321

[24] Herbison P, McKenzie JE. Which anticholinergic is best for people

with overactive bladders? A network meta-analysis [J]. Neurourology

and urodynamics, 2019, 38(2): 525-534

[25] Abdul-Razzak KK, Alshogran OY, Altawalbeh SM, et al. Overactive

bladder and associated psychological symptoms: A possible link to

vitamin D and calcium [J]. Neurourology and urodynamics, 2019, 38

(4): 1160-1167

[26] Fry CH, Young JS, Jabr RI, et al. Modulation of spontaneous activity

in the overactive bladder: the role of P2Y agonists [J]. American J of

physiology. Renal physiology, 2012, 302(11): F1447-1454

[27] Inan C, Sayin C, Dolgun N, et al. Comparison of the efficacy of the

immediate-release and osmotic push-pull system formulations of

nifedipine for tocolysis [J]. The J of Obstetrics and Gynaecology Res,

2019, 45(12): 2351-2357

[28] Zhang GM, Liu LT, He XJ. Efficacy of Tolterodine combined with

Nifedipine in female patients with overactive bladder[J]. J of Modern

Urology, 2013, 18(01): 56-57

[29] Zhang M, Feng H. Phytosterol enhances oral nifedipine treatment in

pregnancy-induced preeclampsia: A placebo-controlled, dou-

ble-blinded, randomized clinical trial [J]. Experimental biology and

Med (Maywood, N.J.), 2019, 244(13): 1120-1124

[30] Pohl O, Marchand L, Gotteland JP, et al. Coadministration of the

prostaglandin F2琢 receptor antagonist preterm labour drug candidate

OBE022 with magnesium sulfate, atosiban, nifedipine and betametha-

sone[J]. British J of Clin pharmacology, 2019, 85(7): 1516-1527

(7): 1143-1152

[17] Taye S, Getachew M, Desalegn Z, et al. Bacterial profile, antibiotic

susceptibility pattern and associated factors among pregnant women

with Urinary Tract Infection in Goba and Sinana Woredas, Bale Zone,

Southeast Ethiopia[J]. BMC Res Notes, 2018, 11(1): 799

[18] Ng HF, Tan JL, Zin T, et al. A mutation in anti-sigma factor

MAB_3542c may be responsible for tigecycline resistance in My-

cobacterium abscessus[J]. J Med Microbiol, 2018, 67(12): 1676-1681

[19] Salillas S, Al侏as M, Michel V, et al. Design, Synthesis, and Efficacy

Testing of Nitroethylene- and 7-Nitrobenzoxadiazol-Based Flavodox-

in Inhibitors against Helicobacter pylori Drug-Resistant Clinical

Strains and in pylori-Infected Mice [J]. J Med Chem,

2019, 62(13): 6102-6115

[20] Bai Y, Ye SY, Li FQ. Overview of resistance mechanisms in Campy-

lobacter [J]. Zhonghua Yu Fang Yi Xue Za Zhi, 2018, 52 (10):

1072-1077

[21] Wang W, Li FQ. Overview of Staphylococcus aureus mobile genetic

elements and horizontal gene transfer of antimicrobial resistance

genes[J]. Zhonghua Yu Fang Yi Xue Za Zhi, 2018, 52(10): 1067-1071

[22] Lo Sciuto A, Martorana AM, Fern佗ndez-Pi觡ar R, et al. Pseudomonas
aeruginosa LptE is crucial for LptD assembly, cell envelope integrity,

antibiotic resistance and virulence [J]. Virulence, 2018, 9 (1):

1718-1733

[23] Kashyap A, Singh PK, Silakari O. Mechanistic investigation of resis-

tance via drug-inactivating enzymes in Mycobacterium tuberculosis

[J]. Drug Metab Rev, 2018, 50(4): 448-465

[24] Lu J, Wang Y, Li J, et al. Triclosan at environmentally relevant con-

centrations promotes horizontal transfer of multidrug resistance genes

within and across bacterial genera [J]. Environ Int, 2018, 121 (2):

1217-1226

[25] Singla P, Dalal P, Kaur M, et al. Bile Acid Oligomers and Their

Combination with Antibiotics To Combat Bacterial Infections [J]. J

Med Chem, 2018, 61(22): 10265-10275

[26] Fukushima Y, Tsuyuki Y, Goto M, et al. Species Identification of

茁-Hemolytic Streptococci from Diseased Companion Animals and

Their Antimicrobial Resistance Data in Japan (2017)[J]. Jpn J Infect

Dis, 2019, 72(2): 94-98

[27] Alexander JAN, Chatterjee SS, Hamilton SM, et al. Structural and ki-

netic analyses of penicillin-binding protein 4 (PBP4)-mediated antibi-

otic resistance in Staphylococcus aureus [J]. J Biol Chem, 2018, 293

(51): 19854-19865

[28] Casciaro B, Loffredo MR, Luca V, et al. Esculentin-1a Derived An-

tipseudomonal Peptides: Limited Induction of Resistance and Synergy

with Aztreonam[J]. Protein Pept Lett, 2018, 25(12): 1155-1162

1928· ·


