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NMDA受体阻断剂美金刚胺对小鼠内毒素急性肺损伤的保护作用
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摘要： 

目的：探讨NMDA受体阻断剂美金刚胺对脂多糖(LPS)诱导的小鼠急性肺损伤(ALI)的保护作用。方法：健康成年雄

性昆明小鼠随机分为正常组、美金刚胺组、ALI组和美金刚胺+ALI组。腹腔注射美金刚胺(10 mg/kg) 30 min后腹

腔注射LPS(10 mg/kg)制作ALI小鼠模型。各组小鼠处理后6 h测定全肺测定湿/干重比值；采用苏木精-伊红染色观

察肺组织病理学改变，采用比色法测定髓过氧化物酶(MPO)活性和丙二醛(MDA)含量；采用ELISA法检测各组小鼠

支气管肺泡灌洗液(BALF)中肿瘤坏死因子-α(TNF-α)含量和乳酸脱氢酶(LDH)活性。结果：美金刚胺预处理可降低

LPS诱导的ALI小鼠肺湿/干重比值，减轻其肺组织病理学改变，减少肺组织中MPO和MDA的含量，同时可降低

BALF中TNF-α含量以及LDH活性(均P<0.05)。结论：采用美金刚胺阻断NMDA受体可减轻LPS诱导的小鼠ALI，为

临床治疗ALI提供了新思路。 
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Protective effect of NMDA receptor antagonist emantine on acute lung injury in 
mice
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Abstract: 

Objective: To investigate the protective effect of a non-specific NMDA receptor antagonist memantine on 
lipopolysaccharide (LPS)-induced acute lung injury (ALI) in mice.
Methods: Healthy male mice were divided into 4 groups: a normal group, a memantine group, anALI 
group and a memantine+ALI group. The ALI group was induced by intraperitoneal injection of LPS (10 
mg/kg). Memantine (10 mg/kg) was injected intraperitoneally before the injection of LPS to determine 
the effect of blockade of NMDA receptor in the memantine+ALI group. The lung wet/dry ratio was 
detected. HE staining was preformed to show the morphological changes in the lung tissue. 
Myeloperoxidase enzyme (MPO) activity and malondialdehyde (MDA) content in the lung tissue were 
detected. ELISA was used to detect the tumor necrosis factor-α (TNF-α) content and lactate 
dehydrogenase (LDH) activity in the bronchoalveolar lavage fluid (BALF). Results: Memantine 
pretreatment improved the LPS-induced ALI lung tissue morphological changes, reduced their lung 
wet/dry ratio, the levels of TNF-α and LDH activity in BALF, and also reduced the MPO and MDA content 
in the lung tissue.
Conclusion: Blockade of NMDA receptors can ameliorate LPS-induced mice ALI.

Keywords: acute lung injury   NMDA receptor   memantine   mice   

收稿日期 2013-12-02 修回日期  网络版发布日期  

DOI: 10.11817/j.issn.1672-7347.2014.01.003

基金项目: 

国家自然科学基金(81270121)；湖南省科学研究青年专项(12B132)；湖南省高校创新平台开放基金(11K076)；
中南大学贵重仪器设备开放共享基金(2012-02，2012-12)。This work was supported by National Natural 

Science Foundation of China (81270121), Hunan Province Science and Technology Plan, P. R. China 
(12B132), Innovation Fund for Institution of Higher Education of Hunan Province, P. R. China (11K076), 
the Open-End Fund for the Valuable and Precision Instruments of Central South University, P. R. China 
(2012-02, 2012-12).



通讯作者: 罗自强，Email: luozq1962@163.com

作者简介: 马玲，硕士研究生，讲师，主要从事肺损伤的病理生理研究。 

作者Email: Email: luozq1962@163.com 

参考文献：

1. Costa EL, Amato MB. The new definition for acute lung injury
and acute respiratory distress syndrome: is there room for
improvement?
[ J]. Curr Opin Crit Care, 2013, 19(1): 16-23.
2. Lopez-Fernandez Y, Azagra AM, de la Oliva P, et al. Pediatric Acute
Lung Injury Epidemiology and Natural History study: Incidence and
outcome of the acute respiratory distress syndrome in children
[J]. Crit
Care Med, 2012, 40(12): 3238-3245.
3. Shang LH, Luo ZQ, Deng XD, et al. Expression of N-methyl-D-aspartate
receptor and its effect on nitric oxide production of rat alveolar
macrophages
[ J]. Nitric Oxide, 2010, 23(4): 327-331.
4. Bergeron S, Rompre PP. Blockade of ventral midbrain NMDA receptors
enhances brain stimulation reward: A preferential role for GluN2A
subunits
[ J]. Eur Neuropsychopharmacol, 2013, 23(11):1623-35.
5. Neuhaus W, Burek M, Djuzenova CS, et al. Addition of NMDAreceptor
antagonist MK801 during oxygen/glucose deprivation
moderately attenuates the upregulation of glucose uptake after
subsequent reoxygenation in brain endothelial cells
[ J]. Neurosci Lett,
2012, 506(1): 44-49.
6. Shen L, Li L, She H, et al. Inhibition of pulmonary surfactants synthesis
during N-methyl-D-aspartate-induced lung injury 
[ J]. Basic Clin
Pharmacol Toxicol, 2010, 107(3): 751-757.
7. 廖琳玲, 曹生田, 刘伟, 等. 初探L-同型半胱氨酸对小鼠内毒素急 
性肺损伤的影响 

[ J]. 科技信息, 2011, 12: 130-131. 

LIAO Linling, CAO Shengtian, LIU Wei, et al. Effect of L-homocysteine
on endotoxin-induced acute lung injury in mice
[ J]. Information
Technology, 2011, 12: 130-131.
8. Zhu T, Wang DX, Zhang W, et al. Andrographolide protects against
LPS-induced acute lung injury by inactivation of NF-kappaB
[J]. PLoS
One, 2013, 8(2): e56407.
9. Rubenfeld GD, Caldwell E, Peabody E, et al. Incidence and outcomes
of acute lung injury
[ J]. N Engl J Med, 2005, 353(16): 1685-1693.
10. Papazian L, Doddoli C, Chetaille B, et al. A contributive result of openlung
biopsy improves survival in acute respiratory distress syndrome
patients
[ J]. Crit Care Med, 2007, 35(3): 755-762.
11. Cross LJ, Matthay MA. Biomarkers in acute lung injury: insights into the
pathogenesis of acute lung injury
[J]. Crit Care Clin, 2011, 27(2): 355-377.
12. Nassar T, Bdeir K, Yarovoi S, et al. tPA regulates pulmonary vascular
activity through NMDA receptors
[ J]. Am J Physiol Lung Cell Mol
Physiol, 2011, 301(3): L307-314.
13. Said SI, Dey RD, Dickman K. Glutamate signalling in the lung
[ J].
Trends Pharmacol Sci, 2001, 22(7): 344-345.
14. Shen L, Han JZ, Li C, et al. Protective effect of ginsenoside Rg1 on
glutamate-induced lung injury
[ J]. Acta Pharmacol Sin, 2007, 28(3):
392-397.



15. 申丽, 罗自强, 汉建忠, 等. 谷氨酸致小鼠急性损伤的实验性研究 

[ J]. 中南大学学报: 医学版, 2007, 32(1) : 78-92. 

SHEN Li, LUO Ziqiang, HAN Jianzhong, et al. Experimental study of
acute lung injury induced by glutamate in vivo
[ J]. Journal of Central
South University. Medical Science, 2007, 32(1) : 78-92.
16. Wang M, Luo Z, Liu S, et al. Glutamate mediates hyperoxia-induced
newborn rat lung injury through N-methyl-D-aspartate receptors
[ J].
Am J Respir Cell Mol Biol, 2009, 40(3): 260-267.
17. 李翔, 陈秋霞, 张坚松. 气道高反应大鼠水通道蛋白与呼吸道 
粘液分泌的相关性研究 

[ J]. 湖南师范大学自然科学学报, 2012, 

35(3): 61-65.
LI Xiang, CHEN Qiuxia, ZHANG Jiansong. Relevance of the
Aquaporin and the Secretion of Airway Mucus in Rat with Airway
Hyperresponsiveness 
[ J]. Journal of Natural Science of Hunan Normal
University, 2012, 35(3): 61-65.
18. Rojas A, Dingledine R. Ionotropic glutamate receptors: regulation by
G-protein-coupled receptors
[J]. Mol Pharmacol, 2013, 83(4): 746-752.
19. Sani G, Serra G, Kotzalidis GD, et al. The role of memantine in the
treatment of psychiatric disorders other than the dementias: a review of
current preclinical and clinical evidence
[ J]. CNS Drugs, 2012, 26(8):
663-690.

本刊中的类似文章

1．黄东1，黄晓玲1，阎雪彬1，邬力祥2，王明安1.C57BL/6小鼠骨癌痛模型的制备与评价[J]. 中南大学学报(医
学版), 2008,33(02): 115-120 
2．李文正； 薛志刚； 王果； 潘乾； 戴和平； 夏家辉；.小鼠Connexin 31基因组克隆的筛选及荧光原位杂交

定位[J]. 中南大学学报(医学版), 2001,26(6): 499-
3．陶光实； 杨盛波； 林秋华； 刘毅智； 杨元华； 吴宜林； 刘凤英； 胡锦跃； 孙去病； .转染人乳头瘤病

毒的宫颈癌U14移植同系小鼠后的生长特性和转移规律[J]. 中南大学学报(医学版), 2001,26(6): 515-

4．蒋铁建； 苏恒； 周智广；.NOD小鼠胰岛分离与纯化的方法研究[J]. 中南大学学报(医学版), 2002,27(1): 85-

5．黄艳红； 谭孟群； 谢祁阳； 王绮如； .小鼠骨髓内皮细胞无血清条件培养液代替刺激因子培养BF-UE和CFU-
Meg[J]. 中南大学学报(医学版), 2002,27(5): 474-
6．朱红； 赖伏英； 孙黎； 方云祥；.重组人粒细胞集落刺激因子对辐射后小鼠中性粒细胞减少的治疗作用[J]. 
中南大学学报(医学版), 2002,27(6): 509-
7．刘小伟； 游宇； 卢放根； 羊东晔； 欧阳春晖； 吴小平； .LPS信号转导分子TLR4表达与小鼠肝损伤的关系

[J]. 中南大学学报(医学版), 2003,28(3): 217-
8．薛志刚  朱晒红  潘乾  梁德生  李玉梅  刘雄昊  夏昆  夏家辉 . 

硅纳米颗粒的生物毒理学研究 

[J]. 中南大学学报(医学版), 2006,31
(01): 6-8 
9．郭运凯  谢鼎华  杨新明 .小鼠内耳3种溶酶体酶的定位
及酶缺乏时的听力损害[J]. 中南大学学报
(医学版), 2006,31(01): 79-84 
10．周智君  周正适  汤百争.低浓度臭氧的一般生殖毒性
试验[J]. 中南大学学报(医学版), 
2006,31(03): 450-452 
11．罗莉  黄忆明.白藜芦醇对老年性痴呆小鼠认知
功能的影响[J]. 中南大学学报(医学版), 
2006,31(04): 566-569 
12．李汶,卢光琇.8-细胞早期胚胎和8-细胞 
紧密化胚胎基因表达差异的初步研究[J]. 中南大学学报(医学版), 2007,32(02): 252-258 
13．熊海波1，黄祖发1，叶启发1，夏穗生2.FTY720与ICAM-1单抗对小鼠-大鼠 
异种心脏移植抗排斥的作用[J]. 中南大学学报(医学版), 2007,32(01): 41-46 
14．申丽1，罗自强1，汉建忠1，岳少杰2，秦晓群1，李晨1，刘惠君1.谷氨酸致小鼠急性损伤的实验性研究[J]. 
中南大学学报(医学版), 2007,32(01): 78-81 
15．金丽艳，徐军美，贺志飚， 阮文燕，柴湘平.乌司它丁对油酸致急性肺损伤大鼠肺组织 



血红素氧化酶-1的影响[J]. 中南大学学报(医学版), 2007,32(04): 675-678 

Copyright by 中南大学学报(医学版)


