
 

总SOD活性检测试剂盒(NBT法) 

产品编号 产品名称 包装 
S0109  总SOD活性检测试剂盒(NBT法) 100次 

产品简介： 
 碧云天的总SOD活性检测试剂盒(NBT法)(Total Superoxide Dismutase Assay Kit with NBT)是一种基于NBT的显色反应，通过

比色来检测细胞、组织或其它样品中SOD即超氧化物歧化酶活性的试剂盒。 
 超氧化物歧化酶(Superoxide Dismutase, SOD)能催化超氧化物阴离子发生歧化作用，生成过氧化氢(H2O2)和氧气(O2)，是生物

体内一种重要的抗氧化酶。 
 本试剂盒采用经典的氮蓝四唑(NBT)显色法。通过黄嘌呤(Xanthine)及黄嘌呤氧化酶(Xanthine Oxidase, XO)反应系统产生超氧

阴离子(O2-.)，将氮蓝四唑还原为蓝色的甲臜(formazan)，后者在560nm处有强吸收。而SOD可清除超氧阴离子，从而抑制了甲
臜的形成。反应液蓝色愈深，说明超氧化物歧化酶活性愈低，反之则酶活性愈高。据此通过比色分析就可以计算出超氧化物歧化
酶活性水平。本试剂盒的检测原理参见图1。 

 
图1. 基于黄嘌呤氧化酶偶联反应体系和NBT的SOD酶活力检测原理图。XO: xanthine oxidase。 

 本试剂盒的检测不受样品中过氧化氢的干扰。很多细胞和组织样品中含有内源性的过氧化氢，会干扰SOD的检测。本试剂盒通过
添加适量过氧化氢酶等特殊方法，能有效去除常规样品中过氧化氢的干扰。例如，对于SOD标准品的检测，标准品中添加高达
0.1mM的过氧化氢时，对于检测结果仍无显著影响。                                                  

 本试剂盒可以检测细胞或组织匀浆液上清、全血、红细胞抽提物、血清等生物样品中的SOD活性。一个试剂盒共可以进行100次检
测。 

包装清单： 
产品编号 产品名称 包装 
S0109-1 SOD检测缓冲液 70ml 
S0109-2 NBT 100µl 
S0109-3 酶溶液 100µl 
S0109-4 反应启动液(40X) 60µl 

— 说明书 1份 

保存条件： 
-20ºC保存，半年有效。S0109-2 NBT需避光保存。 

注意事项： 
 待测样品-70ºC可保存1个月。需注意反复冻融会导致SOD部分失活。 
 细胞或组织等样品制备时不能采用含有Triton X-100等去垢剂的溶液，否则会干扰本试剂盒的检测。 
 抗氧化物会对本试剂盒的检测产生干扰，例如0.1mM ascorbic acid，5mM GSH都会使测定出来的吸光度显著升高。此时尽管样

品没有颜色，如果设置了使用说明中的空白对照3，就可以消除样品中的抗氧化物的干扰。 
 本产品仅限于专业人员的科学研究用，不得用于临床诊断或治疗，不得用于食品或药品，不得存放于普通住宅内。 
 为了您的安全和健康，请穿实验服并戴一次性手套操作。  

使用说明： 

碧云天生物技术/Beyotime Biotechnology 
订货热线: 400-1683301 或 800-8283301 

订货 e-mail: order@beyotime.com 
技术咨询: info@beyotime.com 

网址: http://www.beyotime.com 碧云天网站 微信公众号 



1. 样品的准备：  
a. 细胞样品的准备：收集细胞，用4ºC或冰浴预冷的PBS或生理盐水洗涤1-2遍。沉淀用预冷的PBS在4ºC或冰浴进行匀浆(可以使

用玻璃匀浆器或各类常见电动匀浆器)。随后匀浆液4ºC离心，取上清作为待测样品。 
b. 组织样品的准备：动物用生理盐水(0.9% NaCl，含有0.16mg/ml肝素钠)灌流清除血液后获取组织样品。取适量的组织样品，

加入4ºC或冰浴预冷的PBS在4ºC或冰浴进行匀浆(可以使用玻璃匀浆器或各类常见电动匀浆器)。随后匀浆液4ºC离心，取上清
作为待测样品。 

c. 血浆或红细胞样品的准备：用抗凝管收集血液，颠倒混匀。4ºC 600g离心10分钟，移取上清至另一新的1ml离心管中，适量生
理盐水稀释后即可作为血浆样本进行检测。红细胞样品可以参考步骤1a细胞样品的制备方法，或其它不含Triton X-100等去垢
剂的样品制备方法。  

d. 上述样品准备完毕后可以用碧云天生产的BCA蛋白浓度测定试剂盒(P0009/P0010/P0010S/P0011/P0012/P0012S)测定蛋白浓
度。通常10-20微克蛋白的细胞或组织匀浆液样品中的SOD平均活力约1个活力单位左右(不同细胞和组织的差异会比较大，该
活力范围仅作为初步的参考)。每种样品准备20-100微克蛋白量通常已经足够用于后续检测。 

e. 根据蛋白浓度和预计的蛋白使用量，用本试剂盒提供的SOD检测缓冲液适当稀释样品。例如，小鼠肝脏组织10%匀浆液(组织
和匀浆液的重量比为10%)上清，通常需要稀释10-100倍。准备好的样品如果当天测定，可以冰浴保存；如果当天不能完成测
定，可以-70ºC冻存，但建议尽量当天完成测定。 

2. 试剂盒的准备工作： 
a. NBT/酶工作液的配制：按照每个反应160µl的体积配置适量的NBT/酶工作液。均匀混合158µl SOD检测缓冲液、1µl NBT和1µl

酶溶液，即可配置成160µl NBT/酶工作液。根据待检测样品(包括标准品)的数量，配置适量的NBT/酶工作液。具体配置方法
可以参考下表。配制好的NBT/酶工作液4ºC或冰浴保存，可以在当天使用，但建议尽量现配现用。注意：由于酶溶液的用量较
少且易沉降，必须注意在使用前先轻轻离心一下，然后适当混匀后再使用。 

待测样品数量 1 10 20 50 
SOD检测缓冲液(µl) 158 1580 3160 7900 

NBT(µl) 1 10 20 50 
酶溶液(µl) 1 10 20 50 

NBT/酶工作液(μl) (µl) 160 1600 3200 8000 
b. 反应启动工作液的配制：把试剂盒中的反应启动液(40X)融解后混匀，按照每1µl反应启动液(40X)加入39µl SOD检测缓冲液的

比例进行稀释，混匀后即为反应启动工作液。根据待检测样品(包括标准品)的数量，配置适量的反应启动工作液。配制好的反
应启动工作液4ºC或冰浴保存，可以在当天使用，但建议尽量现配现用。 

c. (可选做)SOD标准品准备：需自备SOD标准品，用本试剂盒提供的SOD检测缓冲液将SOD标准品稀释至如下系列浓度：20U/ml，
10U/ml，5U/ml，2U/ml，1U/ml，0.5U/ml。在随后的检测中可以各取20微升，参考样品进行检测。SOD标准品的检测效果
参考图2。说明：为避免稀释后SOD酶活性的下降， SOD标准品宜现稀释现使用；本试剂盒对于SOD的检测并不需要SOD作
为标准品，但可以使用SOD标准品作为阳性对照或作为对SOD活性定量的参考。 

3. 样品测定： 
a. 参考下表使用96孔板设置样品孔和各种空白对照孔。并按下表依次加入待测样品和其它各种溶液。加入反应启动工作液后充分

混匀。注意：加入反应启动工作液后反应即会开始，可以在低温操作或用排枪操作以减小各孔间因加入反应启动工作液的时间
先后差异而导致的误差。 

 样品(Sample) 空白对照1(Blank1) 空白对照2(Blank2) 空白对照3 (Blank3)* 
待测样品 20µl － － 20µl 

SOD检测缓冲液 － 20µl 40µl 20µl 
NBT/酶工作液 160µl 160µl 160µl 160µl 

反应启动工作液 20µl 20µl － － 
*如果样品有颜色或含有抗氧化物质，则需设置空白对照3；如果样品没有颜色并且也不含有抗氧化物则没有必要设置空白对照
3。 

b. 37ºC孵育30分钟。说明：孵育25至35分钟检测出来的SOD活力无显著差异，但为保证检测结果的一致性，推荐孵育30分钟。 
c. 在560nm测定吸光度。可以选择设定600nm (或600nm以上，如650nm)作为参比波长(也称参考波长)，560nm吸光度的读数

扣除参比波长的吸光度读数即可作为实测读数。 
4. 样品中总SOD活力的计算： 

a. 抑制百分率的计算： 
参考如下计算公式计算抑制百分率： 
抑制百分率 ＝ [(A空白对照1－A空白对照2)－(A样品－A空白对照3)] / (A空白对照1－A空白对照2) × 100% 
如果样品没有颜色并且也不含有抗氧化物，则A空白对照2 = A空白对照3，此时可以把计算公式简化为如下形式(简化时可以不设置空
白对照3)： 
抑制百分率 ＝ (A空白对照1－A样品) / (A空白对照1－A空白对照2) × 100% 
如果计算出来的抑制百分率小于30%或大于70%，则通常需要把该样品重新测定。尽量使样品的抑制百分率在30-70%范围内。
如果测定出来的抑制百分率偏高，则需适当稀释样品；如果测定出来的抑制百分率偏低，则需重新准备浓度较高的待测样品。 

b. SOD酶活力单位的定义：在上述黄嘌呤氧化酶偶联反应体系中抑制百分率为50%时，反应体系中的SOD酶活力定义为一个酶活
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力单位(unit)。注意：SOD的活力单位的定义方式有很多种，不同的活力单位需根据其定义的不同进行适当换算。 
c. SOD酶活力的计算： 

 
图2. 本试剂盒对SOD标准品的检测效果。图A纵坐标ΔA560为孵育30分钟后，空白对照1与SOD标准品孔的吸光度差值。SOD
酶活力和ΔA560 (图A)及抑制百分率(图B)呈非线性关系，而1/SOD酶活力和1/抑制百分率成线性关系(图C)。图中数据仅作参考，
实际测定获得的标准曲线的斜率和截距可能会因具体反应条件的不同和上图有较明显的差别。 

SOD酶活力的计算公式如下： 
待测样品中SOD酶活力单位＝检测体系中SOD酶活力单位＝抑制百分率 / (1－抑制百分率) units 
例如，当抑制百分率为50%时，待测样品中SOD酶活力单位＝50% / (1－50%) units＝1 unit；当抑制百分率为60%时，待测
样品中SOD酶活力单位＝60% / (1－60%) units＝1.5 units。 

d. 如果样品为细胞或组织的匀浆液，可以根据样品的蛋白浓度和稀释倍数，将SOD活力单位换算为U/g或U/mg蛋白。如果样品为
红细胞抽提液，可以根据血红蛋白含量，可换算为U/克血红蛋白或U/毫克血红蛋白。 

附1：SOD酶活力计算的参考方案：可以先使用本试剂盒绘制SOD标准品的抑制百分率曲线，然后根据样品检测到的抑制百分率对
比标准品的抑制百分率曲线计算出样品中的SOD酶活力单位。本方案仅供参考，使用本试剂盒时不必使用本方案进行检测和计
算。此外，本方案需确保标准品的酶活力数据可靠，不会因为标准品的保存问题而导致实际酶活力下降。 

附2：SOD酶活力的动力学检测：如果条件许可，使用本试剂盒时也可以使用动力学方法检测SOD的酶活力。通常在步骤3a后可以
37ºC孵育同时在560nm连续测定吸光度30分钟。根据30分钟内的吸光度变化的斜率计算出抑制百分率： 
抑制百分率 ＝ [(斜率空白对照1－斜率空白对照2)－(斜率样品－斜率空白对照3)] / (斜率空白对照1－斜率空白对照2) × 100% 
其余的计算方法同上述非动力学的计算方法。动力学方法的检测和计算更加精确一些，但检测起来相对要麻烦一些。使用本试
剂盒通常使用非动力学方法即可。 

使用本产品的文献： 
1. Zhao H, Li J, Han B, Li X, Chen J. Improvement of oxidative stress 

tolerance in Saccharomyces cerevisiae through global transcription 
machinery engineering. J IND MICROBIOL BIOT 2014 
May;41(5):869-78. 

2. Liu XW, Zi Y, Liu YE, Zhang YB, Xiang LB, Hou MX. Melatonin exerts 
protective effect on N2a cells under hypoxia conditions through 
Zip1/ERK pathway. Neurosci Lett 2015 May 19;595:74-80.  

3. Yao J, Zou Z, Wang X, Ji X, Yang J. Pinoresinol Diglucoside Alleviates 
oxLDL-Induced Dysfunction in Human Umbilical Vein Endothelial 
Cells. EVID-BASED COMPL ALT 2016;2016:3124519. 

4. Shang B, Shi H, Wang X, Guo X, Wang N, Wang Y, Dong L. Protective 
effect of melatonin on myenteric neuron damage in experimental 
colitis in rats. FUND CLIN PHARMACOL 2016 Apr;30(2):117-27. 

5. Kong F, Wang H, Guo J, Peng M, Ji H, Yang H, Liu B, Wang J, Zhang X, 
Li S. Hsp70 suppresses apoptosis of BRL cells by regulating the 
expression of Bcl-2, cytochrome C, andcaspase 8/3. IN VITRO CELL 
DEV-AN 2016 May;52(5):568-75.  

6. Meng J, Lv Z, Qiao X, Li X, Li Y, Zhang Y, Chen C. The decay of 
Redox-stress Response Capacity is a substantive characteristic Redox 
Biol 2016 Dec 28;11:365-374.  

7. Zhu Z, Fan X, Pan Y, Lu Y, Zeng W. Trehalose improves rabbit 
sperm quality during cryopreservation. Cryobiology 2017 Apr;75:45-51. 

8. Meng J, Lv Z, Qiao X, Li X, Li Y, Zhang Y, Chen C. The decay of 
Redox-stress Response Capacity is a substantive characteristic of 
aging: Revising the redox theory of aging. Redox Biol 2017 
Apr;11:365-374. 

9. He J, Jiang YF, Liang L, Wang DJ, Wei WX, Ji PP, Huang YC, Song H, Lu 
XL, Zhao YX. Targeting of AUF1 to vascular endothelial cells as a 
novel anti-aging therapy. J Geriatr Cardiol 2017 Aug;14(8):515-523. 

10. Li A, Li L, Song K, Wang W, Zhang G. Temperature, energy 
metabolism, and adaptive divergence in two oyster subspecies. Ecol 
Evol 2017 Jun 30;7(16):6151-6162. 

11. Chang W, Bai J, Tian S, Ma M, Li W, Yin Y, Deng R, Cui J, Li J, Wang G, 
Zhang P, Tao K. Autophagy protects gastric mucosal epithelial 
cells from ethanol-induced oxidative damage viamTOR signaling 
pathway. EXP BIOL MED 2017 May;242(10):1025-1033. 

12. Zeng X, Yang J, Hu O, Huang J, Ran L, Chen M, Zhang Y, Zhou X, Zhu J, 
Zhang Q, Yi L, Mi M. Dihydromyricetin Ameliorates Nonalcoholic 
Fatty Liver Disease by Improving MitochondrialRespiratory Capacity 
and Redox Homeostasis Through Modulation of SIRT3 Signaling. 
ANTIOXID REDOX SIGN 2018 Feb 21.  

13. Yin X, Wang SL, Alolga RN, Mais E, Li P, Yang P, Komatsu S, Qi LW. 
Label-free proteomic analysis to characterize ginger from China and 
Ghana. Food Chem 2018 May 30;249:1-7. 

14. Ren M, Wang T, Huang L, Ye X, Han Z Mesoporous Silica 
Nanoparticles Rescue H2O2-induced Inhibition of Cardiac 
Differentiation. Cell Struct Funct 2018;43(2):109-117.  

15. Lu QB, Wan MY, Wang PY, Zhang CX, Xu DY, Liao X, Sun HJ Chicoric 
acid prevents PDGF-BB-induced VSMC dedifferentiation, proliferation 
and migration by suppressing ROS/NFκB/mTOR/P70S6K signaling 
cascade. Redox Biol 2018 Apr;14:656-668. 

16. Lei Q, Tan J, Yi S, Wu N, Wang Y, Wu H Mitochonic acid 5 activates 
the MAPK-ERK-yap signaling pathways to protect mouse microglial 
BV-2 cells against TNFα-induced apoptosis via increased Bnip3-related 
mitophagy. Cell Mol Biol Lett 2018 Apr 5;23:14. 

17. Wang XX, Zhang TY, Dao GH, Hu HY Interaction between 
1,2-benzisothiazol-3(2H)-one and microalgae: Growth inhibition and 
detoxification mechanism. Aquat Toxicol 2018 Dec;205:66-75. 

碧云天/Beyotime    400-1683301/800-8283301      S0109 总 SOD 活性检测试剂盒(NBT 法)      3 / 6 



18. Xu S, Zhao X, Liu F, Cao Y, Wang B, Wang X, Yin M, Wang Q, Feng X 
Crucial role of oxidative stress in bactericidal effect of parthenolide 
against Xanthomonas oryzae pv. oryzae. Pest Manag Sci 2018 
Dec;74(12):2716-2723. 

19. Zhang B, Zhang Z, Ji H, Shi H, Chen S, Yan D, Jiang X, Shi B Grape 
seed proanthocyanidin extract alleviates urethral dysfunction in 
diabetic rats through modulating the NO-cGMP pathway. Exp Ther 
Med 2018 Jan;15(1):1053-1061.  

20. Chen Y, Wang B, Zhao H Thymoquinone reduces spinal cord injury 
by inhibiting inflammatory response, oxidative stress and apoptosis 
via PPAR-γ and PI3K/Akt pathways. Exp Ther Med 2018 
Jun;15(6):4987-4994.  

21. Wang J, Zhang Y Neuroprotective effect of berberine agonist 
against impairment of learning and memory skills in severe traumatic 
brain injury via Sirt1/p38 MAPK expression. Mol Med Rep 2018 
May;17(5):6881-6886.  

22. Liu S, Yang L, Mu S, Fu Q Epigallocatechin-3-Gallate Ameliorates 
Glucocorticoid-Induced Osteoporosis of Rats in Vivo and in Vitro. 
Front Pharmacol 2018 May 9;9:447.  

23. Wang J, Nisar M, Huang C, Pan X, Lin D, Zheng G, Jin H, Chen D, Tian 
N, Huang Q, Duan Y, Yan Y, Wang K, Wu C, Hu J, Zhang X, Wang X
 Small molecule natural compound agonist of SIRT3 as a therapeutic 
target for the treatment of intervertebral disc degeneration. Exp 
Mol Med 2018 Nov 12;50(11):146.  

24. Tian HP, Sun YH, He L, Yi YF, Gao X, Xu DL Single-Stranded 
DNA-Binding Protein 1 Abrogates Cardiac Fibroblast Proliferation and 
Collagen Expression Induced by Angiotensin II. Int Heart J 2018 
Nov 28;59(6):1398-1408. 

25. Wang XX, Zhang TY, Dao GH, Hu HY Tolerance and resistance 
characteristics of microalgae Scenedesmus sp. LX1 to 
methylisothiazolinone. Environ Pollut 2018 Oct;241:200-211. 

26. Wang QL, Guo C, Qi J, Ma JH, Liu FY, Lin SQ, Zhang CY, Xie WD, 
Zhuang JJ, Li X Protective effects of 3β-angeloyloxy-8β, 
10β-dihydroxyeremophila-7(11)-en-12, 8α-lactone on 
paraquat-induced oxidative injury in SH-SY5Y cells. J Asian Nat Prod 
Res 2019 Apr;21(4):364-376.  

27. Quan XJ, Liang CL, Sun MZ, Zhang L, Li XL Overexpression of 
steroid receptor coactivators alleviates hyperglycemia-induced 
endothelial cell injury in rats through activating the PI3K/Akt pathway. 
Acta Pharmacol Sin 2019 May;40(5):648-657.  

28. Xiao X, Cheng Y, Song D, Li X, Hu Y, Lu Z, Wang F, Wang Y 
Selenium-enriched Bacillus paralicheniformis SR14 attenuates 
H2O2-induced oxidative damage in porcine jejunum epithelial cells 
via the MAPK pathway. APPL MICROBIOL BIOT 103(15):6231-6243. 
2019 Aug 

29. Liu K, Jing MJ, Liu C, Yan DY, Ma Z, Wang C, Deng Y, Liu W, Xu B 
Effect of trehalose on manganese-induced mitochondrial dysfunction 
and neuronal cell damage in mice. BASIC CLIN PHARMACOL 
125(6):536-547. 2019 Dec 

30. Pan X, Song X, Wang C, Cheng T, Luan D, Xu K, Tang B H2Se 
Induces Reductive Stress in HepG2 Cells and Activates Cell Autophagy 
by Regulating the Redox of HMGB1 Protein under Hypoxia. 
Theranostics 9(6):1794-1808. 2019 Feb 28 

31. Ding XM, Zhao LJ, Qiao HY, Wu SL, Wang XH Long non-coding 
RNA-p21 regulates MPP+-induced neuronal injury by targeting 
miR-625 and derepressing TRPM2 in SH-SY5Y cells. CHEM-BIOL 
INTERACT 307:73-81. 2019 Jul 1 

32. Wu J, Pan W, Wang C, Dong H, Xing L, Hou J, Fang S, Li H, Yang F, Yu 
B H2S attenuates endoplasmic reticulum stress in hypoxia-induced 
pulmonary artery hypertension. BIOSCIENCE REP 39(7). pii: 

BSR20190304. 2019 Jul 8 

33. Zhu Z, Li R, Lv Y, Zeng W Melatonin protects rabbit spermatozoa 
from cryo-damage via decreasing oxidative stress. Cryobiology 
88:1-8. 2019 Jun 

34. Zhu X, Wu S, Guo H Active Vitamin D and Vitamin D Receptor Help 
Prevent High Glucose Induced Oxidative Stress of Renal Tubular Cells 
via AKT/UCP2 Signaling Pathway. Biomed Res Int 2019:9013904. 
2019 May 28 

35. Chen B, Li Y, Liu Y, Xu Z circLRP6 regulates high glucose-induced 
proliferation, oxidative stress, ECM accumulation, and inflammation 
in mesangial cells. J Cell Physiol 234(11):21249-21259. 2019 Nov 

36. Li Y, Zhou T, Su YF, Hu ZY, Wei JJ, Wang W, Liu CY, Zhao K, Zhang HP 
Prokineticin 2 overexpression induces spermatocyte apoptosis in 
varicocele in rats. Asian J Androl 2019 Nov 19 

37. Xiong H, Wang C, Wang Z, Jiang Z, Zhou J, Yao J Intracellular 
cascade activated nanosystem for improving ER+ breast cancer 
therapy through attacking GSH-mediated metabolic vulnerability. J 
Control Release 309:145-157. 2019 Sep 10 

38. Jie Zhang, Changling Ding, Shuping Zhang, Yangyang Xu 
Neuroprotective effects of astaxanthin against oxygen and glucose 
deprivation damage via the PI3K/Akt/GSK3β/Nrf2 signalling pathway 
in vitro J Cell Mol Med  2020 Aug;24(16):8977-8985. 

39. Hang Yu, Zhidian Wu, Xiaozhi Wang, Chang Gao, Run Liu, Fuxin Kang, 
Mingming Dai Protective effects of combined treatment with mild 
hypothermia and edaravone against cerebral ischemia/reperfusion 
injury via oxidative stress and Nrf2 pathway regulation Int J Oncol 
2020 Aug;57(2):500-508. 

40. Yangyang Chen, Jichun Tang, Yinghong Zhang, Juan Du, Yuanli Wang, 
Hui Yu, Yanling He Astaxanthin alleviates gestational diabetes 
mellitus in mice through suppression of oxidative stress Naunyn 
Schmiedebergs Arch Pharmacol  2020 Dec;393(12):2517-2527. 

41. Xin Wang, Yanan Zhang, Shuai Han, Hongshen Chen, Chen Chen, 
Lingling Ji, Bihu Gao Overexpression of miR‑30c‑5p reduces 
cellular cytotoxicity and inhibits the formation of kidney stones 
through ATG5 Int J Mol Med 2020 Feb;45(2):375-384. 

42. Hui Chen, Yao Wang, Fang-Zhou Jiao, Fan Yang, Xun Li, Lu-Wen Wang
 Sinomenine Attenuates Acetaminophen-Induced Acute Liver Injury 
by Decreasing Oxidative Stress and Inflammatory Response via 
Regulating TGF-β/Smad Pathway in vitro and in vivo Drug Des 
Devel Ther 2020 Jun 17;14:2393-2403. 

43. Hao Zhang, Ming Gong, Xinle Luo 
Methoxytetrahydro-2H-pyran-2-yl)methyl benzoate inhibits spinal 
cord injury in the rat model via PPAR-γ/PI3K/p-Akt activation Environ 
Toxicol 2020 Jun;35(6):714-721. 

44. Lufei Ouyang, Xiaoyu Mu, Junying Wang, Qifeng Li, Yalong Gao, Haile 
Liu, Si Sun, Qinjuan Ren, Ruijuan Yan, Jingya Wang, Qiang Liu, 
Yuanming Sun, Changlong Liu, Hua He, Wei Long, Xiao-Dong Zhang
 Carbon dot targeting to nitrogen signaling molecules for inhibiting 
neuronal death J Mater Chem B 2020 Mar 18;8(11):2321-2330. 

45. Xiao-Xiong Wang, Tian-Yuan Zhang, Guo-Hua Dao, Zi-Bin Xu, Yin-Hu 
Wu, Hong-Ying Hu Assessment and mechanisms of microalgae 
growth inhibition by phosphonates: Effects of intrinsic toxicity and 
complexation Water Res  2020 Nov 1;186:116333. 

46. Wei-Qi Li, Ting Qing, Cheng-Cheng Li, Feng Li, Fei Ge, Jun-Jie Fei, 
Willie J G M Peijnenburg Integration of subcellular partitioning and 
chemical forms to understand silver nanoparticles toxicity to lettuce 
(Lactuca sativa L.) under different exposure pathways Chemosphere 
2020 Nov;258:127349. 

47. Zi-Sheng Huang, Da-Qi Xie, Li-Jun Xu, Chang-Shun Huang, Min Zheng, 
Yi-Jun Chen, Yin Cao Tetramethylpyrazine Ameliorates 

4 / 6      S0109 总 SOD 活性检测试剂盒(NBT 法)   400-1683301/800-8283301    碧云天/Beyotime 



Lipopolysaccharide-Induced Sepsis in Rats via Protecting Blood-Brain 
Barrier, Impairing Inflammation and Nitrous Oxide Systems Front 
Pharmacol 2020 Oct 2;11:562084. 

48. Qiushi Xu, Yunhui Fan, Juan J Loor, Yusheng Liang, Xudong Sun, 
Hongdou Jia, Chenxu Zhao, Chuang Xu Adenosine 
5'-monophosphate-activated protein kinase ameliorates bovine 
adipocyte oxidative stress by inducing antioxidant responses and 
autophagy J Dairy Sci 2021 Apr;104(4):4516-4528. 

49. Jianjun Wu, Fan Yang, Xin Zhang, Guanghua Chen, Jilong Zou, Li Yin, 
Dawei Yang Hydrogen sulfide inhibits endoplasmic reticulum stress 
through the GRP78/mTOR pathway in rat chondrocytes subjected to 
oxidative stress Int J Mol Med 2021 Apr;47(4):34. 

50. Li Ma, Chengxu Li, Shuai Lian, Bin Xu, Hongming Lv, Yanzhi Liu, 
Jingjing Lu, Hong Ji, Shize Li, Jingru Guo, Huanmin Yang Procyanidin 
B2 alleviates liver injury caused by cold stimulation through Sonic 
hedgehog signalling and autophagy J Cell Mol Med 2021 
Aug;25(16):8015-8027. 

51. Xu Yang, Pengli Liu, Xuliang Zhang, Jian Zhang, Yilong Cui, Miao 
Song, Yanfei Li T-2 toxin causes dysfunction of Sertoli cells by 
inducing oxidative stress Ecotoxicol Environ Saf 2021 Dec 
1;225:112702. 

52. Lei Yan, Lei Li, Jingan Lei Long noncoding RNA small nucleolar RNA 
host gene 12/microRNA-138-5p/nuclear factor I/B regulates neuronal 
apoptosis, inflammatory response, and oxidative stress in Parkinson's 
disease Bioengineered 2021 Dec;12(2):12867-12879. 

53. Yang Xie, Shujiang Zhang, Zhiyu Lv, Ting Long, Ying Luo, Zuoxiao Li 
SOX21-AS1 modulates neuronal injury of MMP+-treated SH-SY5Y cells 
via targeting miR-7-5p and inhibiting IRS2 Neurosci Lett 2021 
Feb 16;746:135602. 

54. Zhenling Ma, Wenwen Zhang, Yaru Wu, Menghao Zhang, Lei Wang, 
Yihan Wang, Yi Wang, Wei Liu Cyclophilin A inhibits A549 cell 
oxidative stress and apoptosis by modulating the PI3K/Akt/mTOR 
signaling pathway Biosci Rep 2021 Jan 29;41(1):BSR20203219. 

55. Qian-Lan Xu, Jie Wu Effects of Txk‑mediated activation of NF‑κB 
signaling pathway on neurological deficit and oxidative stress after 
ischemia‑reperfusion in rats Mol Med Rep  2021 Jul;24(1):524. 

56. Xue-Jiao Sun, Wen-Qi Ma, Yi Zhu, Nai-Feng Liu POSTN promotes 
diabetic vascular calcification by interfering with autophagic flux Cell 
Signal 2021 Jul;83:109983. 

57. Qingyuan Jiang, Ming Lu, Jinyu Li, Zhongsheng Zhu Ginkgolide B 
Protects Cardiomyocytes from Angiotensin II-Induced Hypertrophy 
via Regulation of Autophagy through SIRT1-FoxO1 Cardiovasc Ther 
2021 Jun 23;2021:5554569. 

58. Jing Wang, Yan Ding, Linwu Zhuang, Zhenzhong Wang, Wei Xiao, 
Jingbo Zhu Ginkgolide B‑induced AMPK pathway activation 
protects astrocytes by regulating endoplasmic reticulum stress, 
oxidative stress and energy metabolism induced by Aβ1‑42 Mol 
Med Rep 2021 Jun;23(6):457. 

59. Xufeng Fu, Hang Han, Yuanyuan Li, Bo Xu, Wenjie Dai, Yaoxu Zhang, 
Feng Zhou, Huiming Ma, Xiuying Pei Di-(2-ethylhexyl) phthalate 
exposure induces female reproductive toxicity and alters the intestinal 
microbiota community structure and fecal metabolite profile in mice 
Environ Toxicol 2021 Jun;36(6):1226-1242. 

60. Jiao Guo, Haiyu Yang, Ya Liu, Wei Liu, Ruiying Zhao, He Li, Wei Long, 
Wenqing Xu, Meili Guo, Xiaodong Zhang Atomically precise 
silver clusterzymes protect mice from radiation damages J 
Nanobiotechnology 2021 Nov 19;19(1):377. 

61. Yuan Liu, Yanlun Qiu, Qi Yin, Xinglong Li, Qunhua Bai, Yingli Li, 
Hong Xiao iTRAQ-based quantitative proteomic reveals proteomic 
changes in Serratia sp. CM01 and mechanism of Cr(Ⅵ) resistance 

Ecotoxicol Environ Saf 2021 Nov 22;228:112899. 

62. Mei Li, Zhi Zheng Protective effect of parecoxib sodium against 
ischemia reperfusion‑induced intestinal injury Mol Med Rep 2021 
Nov;24(5):776. 

63. Yanhong Duo, Guanghong Luo, Zihuang Li, Zide Chen, Xianming Li, 
Zhenyou Jiang, Binlu Yu, Hao Huang, Zhengbo Sun, Xue-Feng Yu 
Photothermal and Enhanced Photocatalytic Therapies Conduce to 
Synergistic Anticancer Phototherapy with Biodegradable Titanium 
Diselenide Nanosheets Small  2021 Oct;17(40):e2103239. 

64. Yuqin Wu, Lin Fan, Yun Wang, Jing Ding, Rongfu Wang Isorhamnetin 
Alleviates High Glucose-Aggravated Inflammatory Response and 
Apoptosis in Oxygen-Glucose Deprivation and Reoxygenation-Induced 
HT22 Hippocampal Neurons Through Akt/SIRT1/Nrf2/HO-1 Signali 
Inflammation 2021 Oct;44(5):1993-2005. 

65. Fang Wan, Gaolong Zhong, Shaofeng Wu, Xuanxuan Jiang, Jianzhao 
Liao, Xiaoyong Zhang, Hui Zhang, Khalid Mehmood, Zhaoxin Tang, 
Lianmei Hu Arsenic and antimony co-induced nephrotoxicity via 
autophagy and pyroptosis through ROS-mediated pathway in vivo and 
in vitro Ecotoxicol Environ Saf 2021 Sep 15;221:112442. 

66. Z Dong, L Bian, Y-L Wang, L-M Sun Gastrodin protects against 
high glucose-induced cardiomyocyte toxicity via GSK-3β-mediated 
nuclear translocation of Nrf2 Hum Exp Toxicol  2021 
Sep;40(9):1584-1597. 

67. Chen Zhang, Han Wang, Xinhui Yang, Zi Fu, Xiuru Ji, Yifan Shi, Jie 
Zhong, Weiguo Hu, Youqiong Ye, Zhengting Wang, Dalong Ni Oral 
zero-valent-molybdenum nanodots for inflammatory bowel disease 
therapy Sci Adv 2022 Sep 16;8(37):eabp9882. 

68. Ye Zhang, Yanze Li, Qiangmin Qiu, Zhiyuan Chen, Yang Du, Xiuheng 
Liu MITD1 Deficiency Suppresses Clear Cell Renal Cell 
Carcinoma Growth and Migration by Inducing Ferroptosis through 
the TAZ/SLC7A11 Pathway Oxid Med Cell Longev 2022 Aug 
22:2022:7560569. 

69. Weilun Miao, Mengli Chen, Minglong Chen, Chang Cui, Yue Zhu, 
Xinping Luo, Bangwei Wu Nr2f2 Overexpression Aggravates 
Ferroptosis and Mitochondrial Dysfunction by Regulating the PGC-1 α 
Signaling in Diabetes-Induced Heart Failure Mice Mediators 
Inflamm 2022 Aug 30:2022:8373389. 

70. Ya Liu, He Li, Wei Liu, Jiao Guo, Haiyu Yang, Haikang Tang, Maoye 
Tian, Hongmei Nie, Xiaodong Zhang, Wei Long Design of 
Monovalent Cerium-Based Metal Organic Frameworks as Bioinspired 
Superoxide Dismutase Mimics for Ionizing Radiation Protection ACS 
Appl Mater Interfaces 2022 Dec 14;14(49):54587-54597. 

71. Jichen Zhang, Xuemei Zhao, Hongling Zhu, Jingnan Wang, Junhua Ma, 
Mingjun Gu Crocin protects the renal tubular epithelial cells against 
high glucose-induced injury and oxidative stress via regulation of the 
SIRT1/Nrf2 pathway Iran J Basic Med Sci  2022 Feb;25(2):193-197. 

72. Huan Wan, Yaping Wang, Qingyun Pan, Xia Chen, Sijun Chen, 
Xiaohui Li, Weiguo Yao Quercetin attenuates the proliferation, 
inflammation, and oxidative stress of high glucose-induced human 
mesangial cells by regulating the miR-485-5p/YAP1 pathway Int J 
Immunopathol Pharmacol  2022 Jan-Dec:36:20587384211066440. 

73. Hong-Jie Yang, Bin Kong, Wei Shuai, Jing-Jing Zhang, He Huang 
Shensong Yangxin attenuates metabolic syndrome-induced atrial 
fibrillation via inhibition of ferroportin-mediated intracellular iron 
overload Phytomedicine 2022 Jul:101:154086. 

74. Kaiming Yue, Xudong Pu, Juan J Loor, Qianming Jiang, Jihong Dong, 
Taiyu Shen, Guojin Li, Wenwen Gao, Lin Lei, Xiliang Du, Yuxiang 
Song, Guowen Liu, Xinwei Li Impaired autophagy aggravates 
oxidative stress in mammary gland of dairy cows with clinical ketosis 
J Dairy Sci 2022 Jul;105(7):6030-6040. 

碧云天/Beyotime    400-1683301/800-8283301      S0109 总 SOD 活性检测试剂盒(NBT 法)      5 / 6 



75. Dan Zhu, Tingting Fan, Yaohua Chen, Xingyue Huo, Yuping Li, 
Danyong Liu, Yin Cai, Chi Wai Cheung, Jing Tang, Jian Cui, 
Zhengyuan Xia CXCR4/CX43 Regulate Diabetic Neuropathic Pain 
via Intercellular Interactions between Activated Neurons and 
Dysfunctional Astrocytes during Late Phase of Diabetes in Rats and 
the Effects of Antioxidant Oxid Med Cell Longev 2022 Jun 

28:2022:8547563. 

76. Tonghui Li, Liuliu Shi, Wenqiang Liu, Xuhao Hu, Yuanjian Hui, 
Maojun Di, Shen Xue, Yan Zheng, Mengjuan Yao, Chen Li, Kun Meng 
Aloe-Emodin Induces Mitochondrial Dysfunction and Pyroptosis by 
Activation of the Caspase-9/3/Gasdermin E Axis in HeLa Cells Front 
Pharmacol 2022 May 17:13:854526. 

 
 

Version2024.03.12 

6 / 6      S0109 总 SOD 活性检测试剂盒(NBT 法)   400-1683301/800-8283301    碧云天/Beyotime 


