
 

Caspase 8活性检测试剂盒 

产品编号 产品名称 包装 
C1151 Caspase 8活性检测试剂盒 20次 

产品简介： 
 Caspase 8活性检测试剂盒(Caspase 8 Activity Assay Kit)是采用分光光度法检测细胞或组织裂解液中caspase 8酶活性或纯化的

caspase 8酶活性的试剂盒。 
 Caspase (Cysteine-requiring Aspartate Protease)是一个在细胞凋亡过程中起重要作用的蛋白酶家族。Caspase 8也称

FLICE、MACH或Mch5，有时被写作caspase-8或caspase 8，通常以酶原的形式存在，在细胞凋亡的信号转导过程中被激活。
Caspase 8被认为是细胞凋亡信号转导过程中比较上游的一个caspase。在Fas-receptor和TNFR-1介导的细胞凋亡过程中
caspase 8被激活，形成一个由p18和p10组成的二聚体，进一步激活下游的caspase 4，caspase 6，caspase 9和caspase 10。 

 本Caspase 8活性检测试剂盒是基于caspase 8可以催化底物Ac-IETD-pNA (acetyl-Ile-Glu-Thr-Asp p-nitroanilide)产生黄色
的pNA (p-nitroaniline)，从而可以通过测定吸光度来检测caspase 8的活性。pNA在405nm附近有强吸收。 

 试剂盒中提供了caspase 8催化产生的黄色产物pNA，可以作为定量caspase 8酶活性的标准品。 
 本试剂盒用酶标仪检测或容量不超过100μl的分光光度检测杯检测时，除标准曲线外可以检测20个样品。 

包装清单： 
产品编号 产品名称 包装 
C1151-1 裂解液 8ml 
C1151-2 检测缓冲液 8ml 
C1151-3 Ac-IETD-pNA (2mM) 200μl 
C1151-4 pNA (10mM) 200μl 
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保存条件： 
-20ºC保存，Ac-IETD-pNA和pNA需避光保存。 

注意事项： 
 须自备可以测定A405或A400的酶标仪或容量不超过100μl的分光光度检测杯及相应分光光度计。优先考虑测定A405，如有困难

可以测定A400。 
 Ac-IETD-pNA需尽量避免反复冻融，请注意适当分装。 
 测定蛋白浓度需Bradford蛋白浓度测定试剂盒(P0006)，可向碧云天订购。建议样品用水稀释1倍后再用Bradford法测定蛋白浓

度，以降低DTT对蛋白浓度测定的干扰。 
 pNA (中文名为4-硝基苯胺) 对人体有毒，操作时请特别小心，并注意有效防护以避免直接接触人体或吸入体内。pNA (10mM)在

4ºC、冰浴等较低温度情况下会凝固而粘在离心管管底、管壁或管盖内，可以20-25ºC水浴温育片刻至全部融解后使用。 
 本试剂盒的裂解液可以和碧云天生产的其它caspase活性检测试剂盒的裂解液通用，即本试剂盒裂解液制备的蛋白样品可以用于

碧云天其它caspase活性检测试剂盒的检测。 
 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： 
1. 准备工作： 

a. 裂解液溶解后混匀并置于冰浴上备用。 
b. 检测缓冲液溶解后混匀并置于冰浴上备用。 

2. 测定pNA标准曲线：  
a. 标准品稀释液的配制：按照每0.9ml检测缓冲液加入0.1ml裂解液的比例配制适量的标准品稀释液。 
b. 把试剂盒提供的pNA (10mM)用标准品稀释液稀释为0、10、20、50、100和200μM，作为标准品。 
c. 每个浓度取100μl用酶标仪进行检测，或取适当量用容量不超过100μl的分光光度检测杯进行检测，测定A405。 
d. 每一个标准品的A405减去不含pNA的空白对照的A405计算出实际的因pNA而导致的吸光度，并制作出pNA浓度相对于A405

的标准曲线。 pNA标准曲线可以参考图1，在0-200μM范围内存在良好的线性关系。 

碧云天生物技术/Beyotime Biotechnology 
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技术咨询: info@beyotime.com 
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图1. pNA标准曲线。实测数据可能因实验条件、检测仪器等的不同而存在差异，图中数据仅供参考。 

3. 样品的收集： 
a. 对于悬浮细胞：把没有诱导凋亡的对照样品和诱导凋亡的样品，600g 4ºC离心5分钟收集细胞，小心吸除上清，同时确保尽量

没有细胞被吸除，PBS洗涤一次。同前吸尽上清后，按照每200万细胞加入100微升裂解液的比例加入裂解液（如果裂解不充
分，可以把裂解液的用量提高至150或200微升），重悬沉淀，冰浴裂解15分钟。下转步骤3d。 

b. 对于贴壁细胞：吸取细胞培养液，备用。用胰酶消化贴壁细胞，并收集至备用的细胞培养液中。600g 4ºC离心5分钟收集细
胞，小心吸除上清，同时确保尽量没有细胞被吸除，PBS洗涤一次。同前吸尽上清后，按照每200万细胞加入100微升裂解液
的比例加入裂解液（如果裂解不充分，可以把裂解液的用量提高至150或200微升），重悬沉淀，冰浴裂解15分钟。下转步骤
3d。 

c. 对于组织样品：按照每3-10mg组织加入100微升裂解液的比例加入裂解液，在冰浴上用玻璃匀浆器匀浆。然后把匀浆液转移
到1.5ml离心管中，冰浴再裂解5分钟。 

d. 4ºC 16,000-20,000g离心10-15分钟。 
e. 把上清转移到冰浴预冷的离心管中。 
f. 立即测定caspase 8的酶活性或-70ºC保存样品。同时可以取少量样品用Bradford法测定蛋白浓度，尽量使蛋白浓度达到1-

3mg/ml，相当于每10微升待测样品中至少含有10-30μg蛋白。如果细胞较小，可以适当增加细胞的用量。 
4. Caspase 8酶活性的检测： 

a. 取出适量的Ac-IETD-pNA (2mM)，置于冰浴上备用。 
b. 如下设置反应体系： 

 空白对照 样品 
检测缓冲液 40μl 40μl 
待测样品 0μl 50μl 
裂解液 50μl 0μl 

Ac-IETD-pNA (2mM) 10μl 10μl 
总体积 100μl 100μl 

注意：在设置反应体系时先加检测缓冲液，再加待测样品，适当混匀，注意避免在混匀时产生气泡。随后再加入10μl  Ac-
IETD-pNA (2mM)。 

c. 加入Ac-IETD-pNA (2mM)后混匀，注意避免在混匀时产生气泡。37ºC孵育60-120分钟。发现颜色变化比较明显时即可测定
A405。如果颜色变化不明显，可以适当延长孵育时间，甚至可以孵育过夜。 

d. 样品的A405扣除空白对照的A405，即为样品中caspase 8催化产生的pNA产生的吸光度。通过同步骤1中获得的标准曲线的
对比就可以计算出样品中催化产生了多少量的pNA。 

e. 参考Chemicon公司的caspase 8酶活力单位的定义：One unit is the amount of enzyme that will cleave 1.0nmol of the 
colorimetric substrate Ac-IETD-pNA per hour at 37ºC under saturated substrate concentrations。即一个酶活力单
位定义为当底物饱和时，在37ºC一个小时内可以剪切1nmol Ac-IETD-pNA产生1nmol pNA的caspase 8的酶量。这样就可
以计算出样品中含有多少个酶活力单位的caspase 8。说明：在本试剂盒的检测体系中，底物的起始浓度为0.2mM，此时底
物是饱和的，对于许多样品而言在37ºC孵育2个小时以内底物都是饱和的；对于样品中caspase 8酶活力特别高的情况，须用
裂解液适当稀释样品后再进行测定。 

f. 用Bradford法检测待测样品中的蛋白浓度(由于裂解液中含有较高浓度的DTT，不适合采用BCA法进行蛋白浓度测定)。这样
就可以计算出一个样品单位重量蛋白中所含的caspase 8的酶活力单位。 

常见问题： 
1. 测定出的A405过低： 

a. 样品中蛋白含量太低，裂解样品时需设法使样品中的蛋白浓度至少达到1-3mg/ml。 
b. 样品中激活的caspase水平很低。首先确认凋亡现象是否明显，如果凋亡比较明显并且确认该caspase是可以被激活的，可以
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适当调节诱导细胞凋亡的时间，希望能找到一个caspase激活比较强的时间点，这样就可以检测出该caspase的激活。可以作
一时间曲线，例如诱导凋亡0、2、4、8、16和24小时，或0、1、2、4、8和16小时，或0、1、2、4、6和8小时等。具体的诱
导凋亡时间需根据具体情况而定。 

2. 测定出的A405过高或者样品量不足： 
测定出来的A405读数过高时，可以参考下表的反应体系适当减少样品的用量；样品量不足时也可以参考下表减少样品的用量。 

 空白对照 样品 
检测缓冲液 40μl 40μl 
待测样品 0μl xμl 
裂解液 50μl (50-x) μl 

Ac-IETD-pNA (2mM) 10μl 10μl 
总体积 100μl 100μl 

说明：其中x不超过50，其余检测方法同上面的使用说明所述。 

相关产品： 
产品编号 产品名称 包装 

C1101 Caspase 1 活性检测试剂盒 20次 
C1102 Caspase 1 活性检测试剂盒 100次 
C1107 Caspase 2 活性检测试剂盒 20次 
C1108 Caspase 2 活性检测试剂盒 100次 
C1115 Caspase 3 活性检测试剂盒 20次 
C1116 Caspase 3 活性检测试剂盒 100次 
C1121 

 
 
 
 

Caspase 4 活性检测试剂盒 20次 
C1122 

 
 
 
 

Caspase 4 活性检测试剂盒 100次 
C1135 Caspase 6 活性检测试剂盒 20次 
C1136 Caspase 6 活性检测试剂盒 100次 
C1151 Caspase 8 活性检测试剂盒 20次 
C1152 Caspase 8 活性检测试剂盒 100次 
C1157 Caspase 9 活性检测试剂盒 20次 
C1158 Caspase 9 活性检测试剂盒 100次 
P0006 Bradford蛋白浓度测定试剂盒 1000次 

使用本产品的文献： 
1. Liu C, Yu K, Shi X, Wang J, Lam P, Wu R, Zhou, B. Induction of 

oxidative stress and apoptosis by PFOS and PFOA in primary 
cultured hepatocytes of freshwater tilapia (Oreochromis niloticus). 
Aquatic Toxicology. 2007; 82(2): 135-43.  

2. Qian YF, Wang H, Yao WB, Gao XD. Aqueous extract of the Chinese 
medicine, Danggui-Shaoyao-San, inhibits apoptosis in hydrogen 
peroxide-induced PC12 cells by preventing cytochrome c release 
and inactivating of caspase cascade. Cell Biol Int. 2008 Feb; 
32(2):304-11. 

3. Cai L, Wang H, Li Q, Qian Y, Yao W. Salidroside inhibits H2O2-
induced apoptosis in PC12 cells by preventing cytochrome c release 
and inactivating of caspase cascade. Acta Biochim Biophys Sin 
(Shanghai). 2008 Sep; 40(9):796-802. 

4. Shi DH, Wu JH, Ge HM, Tan RX. Protective effect of  hopeahainol A, 
a novel acetylcholinesterase inhibitor, on hydrogen peroxide-
induced injury in PC12 cells. Environmental Toxicology and 
Pharmacology. 2009; Jul. 28(1) 30----36. 

5. Liu H, Dong A, Gao C, Tan C, Xie Z, Zu X, Qu L, Jiang Y. New 
synthetic flavone derivatives induce apoptosis of hepatocarcinoma 
cells. Bioorg Med Chem. 2010; 18(17):6322-8.  

6. Wang GF, Guo YW, Feng B, Li L, Huang CG, Jiao BH. Tanghinigenin 
from seeds of Cerbera manghas L. induces apoptosis in human 
promyelocytic leukemia HL-60 cells. Environmental Toxicology and 
Pharmacology. 2010 Jul;30(1):31-6.  

7. Zhu JR, Tao YF, Lou S, Wu ZM. Protective effects of ginsenoside 

Rb(3) on oxygen and glucose deprivation-induced ischemic injury 
in PC12 cells. Acta Pharmacol Sin. 2010; 31(3):273-80. 

8. Shi YQ, Wang YP, Song Y, Li HW, Liu CJ, Wu ZG, Yang KD. p,p'-DDE 
induces testicular apoptosis in prepubertal rats via the Fas/FasL 
pathway. Toxicol Lett. 2010; 193(1):79-85.  

9. Li W, Xie L, Chen Z, Zhu Y, Sun Y, Miao Y, Xu Z, Han X. Cantharidin, 
a potent and selective PP2A inhibitor, induces an oxidative stress-
independentgrowth inhibition of pancreatic cancer cells through 
G2/M cell-cycle arrest and apoptosis. Cancer Sci. 2010 May; 
101(5):1226-33.  

10. Zhao Q, Guo YW, Feng B, Li L, Huang CG, Jiao BH. Neriifolin from 
seeds of Cerbera manghas L. induces cell cycle arrest and apoptosis 
in human hepatocellular carcinoma HepG2 cells. Fitoterapia 2011 
Jul;82(5):735----41. 

11. Zhang Y, Li RJ, Ying X, Tian W, Yao HJ, Men Y, Yu Y, Zhang L, Ju RJ, 
Wang XX, Zhou J, Chen JX, Li N, Lu WL. Targeting therapy with 
mitosomal daunorubicin plus amlodipine has the potential to 
circumventintrinsic resistant breast cancer. Mol Pharm. 2011 Feb 7; 
8(1):162-75. 

12. Zhang YH, Zhao CQ, Jiang LS, Dai LY. Cyclic stretch-induced 
apoptosis in rat annulus fibrosus cells is mediated in part by 
endoplasmicreticulum stress through nitric oxide production. Eur 
Spine J. 2011 Aug; 20(8):1233-43.  

13. Jiang CP, Ding H, Shi DH, Wang YR, Li EG, Wu JH. Pro-apoptotic 
effects of tectorigenin on human hepatocellular carcinoma HepG2 

碧云天/Beyotime    400-1683301/800-8283301 C1151 Caspase 8 活性检测试剂盒      3 / 5 



cells. World J Gastroenterol. 2012 Apr 21;18(15):1753-64. 

14. Wang J, Wang Q, Li J, Shen Q, Wang F, Wang L. Cadmium induces 
hydrogen peroxide production and initiates hydrogen peroxide-
dependentapoptosis in the gill of freshwater crab, Sinopotamon 
henanense. Comp Biochem Physiol C Toxicol Pharmacol. 2012 
Nov;156(3-4):195-201  

15. Chen T, Zhang L, Yue JQ, Lv ZQ, Xia W, Wan YJ, Li YY, Xu SQ. 
Prenatal PFOS exposure induces oxidative stress and apoptosis in 
the lung of rat off-spring. Reprod Toxicol. 2012 Jul; 33(4):538-45.  

16. Ma EL, Zhao DM, Li YC, Cao H, Zhao QY, Li JC, Sun LX. Activation 
of ATM-Chk2 by 16-dehydropregnenolone induces G1 phase arrest 
and apoptosis inHeLa cells. J Asian Nat Prod Res. 2012; 14(9):817-25.  

17. Zhou Y, Tao J, Yu H, Ni J, Zeng L, Teng Q, Kim KS, Zhao GP, Guo X, 
Yao Y. Hcp family proteins secreted via the type VI secretion system 
coordinately regulate Escherichiacoli K1 interaction with human 
brain microvascular endothelial cells. Infect Immun. 2012 Mar; 
80(3):1243-51.  

18. Zhao D, Lin F, Wu X, Zhao Q, Zhao B, Lin P, Zhang Y, Yu X. 
Pseudolaric acid B induces apoptosis via proteasome-mediated Bcl-
2 degradation in hormone-refractory prostate cancer DU145 cells. 
Toxicol In Vitro. 2012 Jun; 26(4):595-602.  

19. Zhang L, Ji Q, Ni ZH, Sun J. Prohibitin induces apoptosis in BGC823 
gastric cancer cells through the mitochondrial pathway. Asian Pac J 
Cancer Prev. 2012; 13(8):3803-7. 

20. Zhang H, Shao D, Wu Y, Cai C, Hu C, Shou X, Dai B, Ye B, Wang M, 
Jia X. Apoptotic responses of Carassius auratus lymphocytes to 
nodularin exposure in vitro. Fish Shellfish Immunol. 2012 Dec; 
33(6):1229-37.  

21. Qin J, Shang L, Ping AS, Li J, Li XJ, Yu H, Magdalou J, Chen LB, 
Wang H. TNF/TNFR signal transduction pathway-mediated anti-
apoptosis and anti-inflammatory effects of sodium ferulateon IL-1β-
induced rat osteoarthritis chondrocytes in vitro. Arthritis Res Ther. 
2012 Nov 7; 14(6):R242.  

22. Liu J, Lu Y, Liang J. A novel fluorescence derivatization method 
combined with HPLC for determining the activities of 
endogenouscaspase. Analyst. 2012 Nov 7;137(21):5097-104.    

23. Chen XM, Liu J, Wang T, Shang J. Colchicine-induced apoptosis in 
human normal liver L-02 cells by mitochondrial mediated pathways. 
Toxicol In Vitro. 2012 Aug; 26(5):649-55.  

24. Mao Z, Xia W, Wang J, Chen T, Zeng Q, Xu B, Li W, Chen X, Xu S. 
Perfluorooctane sulfonate induces apoptosis in lung cancer A549 
cells through reactive oxygen species-mediated mitochondrion-
dependent pathway. J Appl Toxicol. 2013 Nov;33(11):1268-76. 

25. Hu M, Xu L, Yin L, Qi Y, Li H, Xu Y, Han X, Peng J, Wan X. 
Cytotoxicity of dioscin in human gastric carcinoma cells through 
death receptor and mitochondrial pathways. J Appl Toxicol. 2013 
Aug;33(8):712-22. 

26. Zhang JF, Zhang JG, Kuai XL, Zhang H, Jiang W, Ding WF, Li ZL, Zhu 
HJ, Mao ZB. Reactivation of the homeotic tumor suppressor gene 
CDX2 by 5-aza-2'-deoxycytidine-induced demethylation inhibits cell 
proliferation and induces caspase-independent apoptosis in gastric 
cancer cells. Exp Ther Med. 2013 Mar; 5(3):735-741.  

27. Fang XY, Chen W, Fan JT, Song R, Wang L, Gu YH, Zeng GZ, Shen Y, 
Wu XF, Tan NH, Xu Q, Sun Y. Plant cyclopeptide RA-V kills human 
breast cancer cells by inducing mitochondria-mediated apoptosis 
throughblocking PDK1-AKT interaction. Toxicol Appl Pharmacol. 
2013 Feb 15; 267(1):95-103.  

28. Shu G, Yang T, Wang C, Su H, Xiang M. Gastrodin stimulates 
anticancer immune response and represses transplanted H22 
hepatic ascitic tumor cell growth: Involvement of NF-κB signaling 

activation in CD4+ T cells. Toxicol Appl Pharmacol. 2013 Jun 15; 
269(3):270-9.  

29. Qiu L, Chen Y, Gao M, Zheng C, Zhao Q. Phagocytic uptake and 
ROS-mediated cytotoxicity in human hepatic cell line of 
amphiphilic polyphosphazenenanoparticles. J Biomed Mater Res A. 
2013 Jan; 101(1):285-97.  

30. Zhang J, Wu GQ, Zhang Y, Feng ZY, Zhu SM. Propofol induces 
apoptosis of hepatocellular carcinoma cells by upregulation of 
microRNA-199a expression. Cell Biol Int. 2013 Mar; 37(3):227-32.  

31. Qiu Q, Xiong W, Yang C, Gagnon C, Hardy P. Lymphocyte-derived 
microparticles induce bronchial epithelial cells' pro-inflammatory 
cytokine production andapoptosis. Mol Immunol. 2013 Oct ; 55(3-
4):220-30.  

32. Wu WY, Wang WY, Ma YL, Yan H, Wang XB, Qin Y, Su M, Chen T, 
Wang YP. Sodium tanshinone IIA silate inhibition of oxygen-glucose 
deprivation/reperfusion-induced myocardial cell apoptosis via 
suppression of the NF-κB/TNF-α pathway. Br J Pharmacol. 2013 Mar 
20.  

33. Zhang D, Wang HW, Yao CL. Molecular and acute temperature 
stress response characterizations of caspase-8 gene in two mussels, 
Mytilus coruscus and Mytilus galloprovincialis. Comp Biochem 
Physiol B Biochem Mol Biol. 2014 Nov-Dec; 177-178:10-20.  

34. Liang Z, Guo YT, Yi YJ, Wang RC, Hu QL, Xiong XY. Ganoderma 
lucidum polysaccharides target a Fas/caspase dependent pathway to 
induce apoptosis in human colon cancer cells. Asian Pac J Cancer 
Prev. 2014; 15(9):3981-6. 

35. Yang L, Liu X, Wu D, Zhang M, Ran G, Bi Y, Huang H. Growth 
inhibition and induction of apoptosis in SGC 7901 human gastric 
cancer cells by evodiamine. Mol Med Rep. 2014 Apr; 9(4):1147-52.  

36. Yi S, Wen L, He J, Wang Y, Zhao F, Zhao J, Zhao Z, Cui G, Chen Y. 
Deguelin, a selective silencer of the NPM1 mutant, potentiates 
apoptosis and induces differentiation in AML cells carrying the 
NPM1 mutation. Ann Hematol. 2015 Feb; 94(2): 201-10.  

37. Lu J, Li Y, Shen Z, Lu C, Lu L. TNF- α  is involved in apoptosis 
triggered by grass carp reovirus infection in vitro. Fish Shellfish 
Immunol. 2016 Aug;55:559-67.  

38. Tian F, Yao J, Yan M, Sun X, Wang W, Gao W, Tian Z, Guo S, Dong 
Z, Li B, Gao T, Shan P, Liu B, Wang H, Cheng J, Gao Q, Zhang Z,Cao 
W, Tian Y. 5-Aminolevulinic Acid-Mediated Sonodynamic Therapy 
Inhibits RIPK1/RIPK3-Dependent Necroptosis in THP-1-Derived 
Foam Cells. Sci Rep. 2016 Feb 25;6:21992.  

39. Yang C, Wang H, Zhang B, Chen Y, Zhang Y, Sun X, Xiao G, Nan 
K, Ren H, Qin S. LCL161 increases paclitaxel-induced apoptosis 
by degrading cIAP1 and cIAP2 in NSCLC. J Exp Clin Cancer 
Res. 2016 Sep 30;35(1):158.  

40. Wang H, Yu Y, Li J, Wu H, Sun J, Zhang Z, Geng L, Yu X, Liu Z. 
Cadmium stimulates mouse skin fibroblast apoptosis by affecting in
tracellular homeostasis. Drug Chem Toxicol. 2017 Jan;40(1):74-84. 

41. Wang J, Li W, Huang X, Liu Y, Li Q, Zheng Z, Wang K. A 
polysaccharide from Lentinus edodes inhibits human colon cancer 
cell proliferation and suppresses tumor growth in athymic nude 
mice. Oncotarget. 2017 Jan 3;8(1):610-623.  

42. Fang Y, Xu Z, Shi Y, Pei F, Yang W, Ma N, Kimatu BM, Liu K, Qiu W, 
Hu Q. Protection mechanism of Se-containing protein hydrolysates 
from Se-enriched rice on Pb2+-induced apoptosis in PC12 and 
RAW264.7 cells. Food Chem. 2017 Mar 15;219:391-398.  

43. Tian Q, Wang Y, Zhang Q, Luo J, Jiang H, Zhang B, Mei M, Wu F Wu 
Y, Peng J, Long T, Luo Y, Guo X. Phosphoprotein Gene Contributes 
tothe Enhanced Apoptosis Induced by Wild-Type RabiesVirus GD-
SH-01 In Vitro. Front Microbiol. 2017 Sep 5;8:1697. 

4 / 5      C1151 Caspase 8 活性检测试剂盒 400-1683301/800-8283301    碧云天/Beyotime 



44. Chen X,Hao K,Yu X,Huang A,Zhu B,Wang GX,Ling F. Magnolol 
protects Ctenopharyngodon idella kidney cells from apoptosis 
induced by grass carp reovirus. Fish Shellfish Immunol. 2018 
Mar;74:426-435. 

45. Yang S,Bao H,Wang H,Li Q. Anti-tumour Effect and 
Pharmacokinetics of an Active Ingredient Isolated from Inonotus 
hispidus. Biol Pharm Bull. 2019;42(1):10-17. 

46. Batulu H,Du GJ,Li DZ,Sailike D,Fan YH,Geng D. Effect of poly-
arginine R18 on neurocyte cell growth via autophagy in traumatic 
brain injury. Exp Ther Med. 2019 May;17(5):4109-4115. 

47. Wang M,Wang Z,Zhu X,Guan S,Liu Z. NFKB1-miR-612-FAIM2 
pathway regulates tumorigenesis in neurofibromatosis type 1. IN 
VITRO CELL DEV-AN. 2019 Aug;55(7):491-500. 

48. Yang X,Zhang X,Zhang J,Ji Q,Huang W,Zhang X,Li Y. 
Spermatogenesis disorder caused by T-2 toxin is associated with 
germ cell apoptosis mediated by oxidative stress. Environ 
Pollut. 2019 Aug;251:372-379. 

49. Wang P,Zhang SD,Jiao J,Wang W,Yu L,Zhao XL,Wang LT,Meng D,Fu 
YJ. ROS -mediated p53 activation by juglone enhances apoptosis 
and autophagy in vivo and in vitro. TOXICOL APPL PHARM. 2019 
Sep 15;379:114647. 

50. Yang Y,Shao R,Jiang R,Zhu M,Tang L,Li L,Zhang L. β -
Hydroxybutyrate exacerbates lipopolysaccharide/ d-galactosamine-
induced inflammatory response and hepatocyte apoptosis in mice. J 
BIOCHEM MOL TOXIC. 2019 Sep;33(9):e22372. 

51. Wu S,Yi Z,Ling M,Liu S,Sun Z,Guo X. DR4-Associated Death 
Receptor Signal Promotes Cartilage Damage in Patients With 
Kashin-Beck Disease. Cartilage. 2019 Nov 24:19476035. 

52. Fang Q,Jiang S,Li C. Evodiamine Selectively Inhibits Multiple 
Myeloma Cell Growth by Triggering Activation of Intrinsic 
Apoptosis Pathway. ONCOTARGETS THER. 2019 Dec 24;12:11383-
11391. 

53. Dongdong Zhang,Yujiao Liu,Ziyi Luo,Yanling Chen,Anjie Xu,Yuxing 
Liang,Balu Wu,Xiqin Tong,Xiaoyan Liu,Hui Shen,Li Liu,Yongchang 
Wei,Haibing Zhou,Yi Liu,Fuling Zhou. The novel thioredoxin 
reductase inhibitor A-Z2 triggers intrinsic apoptosis and shows 
efficacy in the treatment of acute myeloid leukemia. FREE 
RADICAL BIO MED. 2020 Jan;146:275-286. 

54. Xue Bai,Tian-Yang Tan,Yun-Xin Li,Yue Li,Ya-Fei Chen,Ru Ma,Shu-
Yan Wang,Qiang Li,Zhen-Quan Liu. The protective effect of 
cordyceps sinensis extract on cerebral ischemic injury via 
modulating the mitochondrial respiratory chain and inhibiting the 
mitochondrial apoptotic pathway. Biomed Pharmacother. 2020 
Apr;124:109834. 

55. Hao Zhang,Yanan Chen,Yueping Chen,Peilu Jia,Shuli Ji,Jianxiong 
Xu,Yue Li,Tian Wang. Comparison of the effects of resveratrol and 
its derivative pterostilbene on hepatic oxidative stress and 
mitochondrial dysfunction in piglets challenged with diquat. Food 
Funct. 2020 May 1;11(5):4202-4215. 

56. Rongli Sun,Zhaodi Man,Jiahui Ji,Shuangbin Ji,Kai Xu,Yunqiu 
Pu,Linling Yu,Juan Zhang,Lihong Yin,Yuepu Pu. l-Carnitine protects 
against 1,4-benzoquinone-induced apoptosis and DNA damage by 
suppressing oxidative stress and promoting fatty acid oxidation in 
K562 cells. Environ Toxicol. 2020 Oct;35(10):1033-1042. 

57. Ying Liu,Jiawen Wang,Juhui Qiao,Shichao Liu,Siming Wang,Daqing 
Zhao,Xueyuan Bai,Meichen Liu. Ginsenoside Rh2 inhibits HeLa cell 
energy metabolism and induces apoptosis by upregulating 
voltage-dependent anion channel 1. Int J Mol Med. 2020 

Nov;46(5):1695-1706. 

58. Lu Liu,Li Zhang,Longjiang Li,Mengting Chen,Zhe Wang,Yi 
Shen,Jiayi Huang,Ling Tang. Sleep deprivation aggravated 
lipopolysaccharide/D-galactosamine-induced acute liver injury by 
suppressing melatonin production. Inflamm Res. 2020 
Nov;69(11):1133-1142. 

59. Qing Lu,Weili Chen,Yajie Ji,Yu Liu,Xiaohong Xue. Ursolic Acid 
Enhances Cytotoxicity of Doxorubicin-Resistant Triple-Negative 
Breast Cancer Cells via ZEB1-AS1/ miR-186-5p/ ABCC1 Axis. 
CANCER BIOTHER RADIO. 2021 Jan 25;doi: 10.1089/cbr.2020.4147. 

60. Wei Yang,Yunlei Li,Shuai Liu,Weimin Sun,Hualan Huang,Qiqing 
Zhang,Jie Yan. Inhibition of ULK1 promotes the death of leukemia 
cell in an autophagy irrelevant manner and exerts the antileukemia 
effect. Clin Transl Med. 2021 Jan;11(1):e282. 

61. Zhiping Li,Hui Bi,Hongbo Jiang,Jingjing Song,Qingfan Meng,Yizhi 
Zhang,Xiaofang Fei. Neuroprotective effect of emodin against 
Alzheimer's disease via Nrf2 signaling in U251 cells and APP/PS1 
mice. Mol Med Rep. 2021 Feb;23(2):108. 

62. Yanting Zhu,Jintuo Zhou,Peiguang Niu,Huajiao Chen,Daohua Shi. 
Cardamonin inhibits cell proliferation by caspase-mediated 
cleavage of Raptor. N-S ARCH PHARMACOL. 2021 Apr;394(4):809-
817. 

63. Pei Zhang, Nan Wu, Zhi-Jun Song, Zheng-Fu Tai. Paeoniflorin 
Enhances the Sensitivity of ER-Positive Breast Cancer Cells to 
Tamoxifen through Promoting Sirtuin 4. Evid Based Complement 
Alternat Med. 2022 Jan 15:2022:6730559. 

64. Kedi Dong, Yuan Zhu, Qifeng Deng, Lanqing Sun, Sidi Yang, Kai 
Huang, Yu Cao, Yuanyuan Li, Shuyan Wu, Rui Huang. Salmonella 
pSLT-encoded effector SpvB promotes RIPK3-dependent 
necroptosis in intestinal epithelial cells. Cell Death Discov. 2022 Feb 
2;8(1):44. 

65. Du Guo, Fangting Bai, Xiangjun Zhan, Wenting Zhang, Tong Jin, 
Yutang Wang, Xiaodong Xia, Chao Shi. Citral mitigates 
inflammation of Caco-2 cells induced by Cronobacter sakazakii. 
Food Funct. 2022 Mar 21;13(6):3540-3550. 

66. Hongbin Liu, Qinyun Li, Xiaodan Zhang, Yun Shi, Jinyi Li. Effect of 
ginkgolide K on calcium channel activity in Alzheimer's disease. 
Exp Ther Med. 2022 Jun;23(6):426. 

67. Ying Su, Shan Lu, Chenjian Hou, Kehan Ren, Meili Wang, Xiaoli Liu, 
Shanyu Zhao, Xiuping Liu. Mitigation of liver fibrosis via hepatic 
stellate cells mitochondrial apoptosis induced by metformin. Int 
Immunopharmacol. 2022 Jul:108:108683. 

68. Baigang Zhang, Dongmei Xu, Lin Shao, Hairong Liang, Jinliang Li, 
Chenghui Huang. Toxicity mechanism of patulin on 293 T cells and 
correlation analysis of Caspase family. Toxicol Res (Camb). 2022 Aug 
25;11(5):758-764. 

69. Yang Li, Cheng Wen, Jialin Zhong, Junqi Ling, Qianzhou Jiang. 
Enterococcus faecalis OG1RF induces apoptosis in MG63 cells via 
caspase-3/-8/-9 without activation of caspase-1/GSDMD. Oral 
Dis. 2022 Oct;28(7):2026-2035. 

70. Huazhong Xie, Pengfei Qiang, Yao Wang, Fan Xia, Peiqing Liu, Min 
Li. Discovery and mechanism studies of a novel ATG4B inhibitor 
Ebselen by drug repurposing and its anti-colorectal cancer effects 
in mice. Cell Biosci. 2022 Dec 21;12(1):206. 

71. Xin Liang, Ruyi Qian, Yiqun Ou, Dan Wang, Xianyong Lin, 
Chengliang Sun. Lipid peroxide-derived short-chain aldehydes 
promote programmed cell death in wheat roots under aluminum 
stress. J Hazard Mater. 2023 Feb 5;443(Pt A):130142.  

 
Version 2024.03.12 

碧云天/Beyotime    400-1683301/800-8283301 C1151 Caspase 8 活性检测试剂盒      5 / 5 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Anti-tumour+Effect+and+Pharmacokinetics+of+an+Active+Ingredient+Isolated+from+Inonotus+hispidus.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anti-tumour+Effect+and+Pharmacokinetics+of+an+Active+Ingredient+Isolated+from+Inonotus+hispidus.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anti-tumour+Effect+and+Pharmacokinetics+of+an+Active+Ingredient+Isolated+from+Inonotus+hispidus.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Effect+of+poly-arginine+R18+on+neurocyte+cell+growth+via+autophagy+in+traumatic+brain+injury.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Effect+of+poly-arginine+R18+on+neurocyte+cell+growth+via+autophagy+in+traumatic+brain+injury.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Effect+of+poly-arginine+R18+on+neurocyte+cell+growth+via+autophagy+in+traumatic+brain+injury.
https://www.ncbi.nlm.nih.gov/pubmed/?term=NFKB1-miR-612-FAIM2+pathway+regulates+tumorigenesis+in+neurofibromatosis+type+1.
https://www.ncbi.nlm.nih.gov/pubmed/?term=NFKB1-miR-612-FAIM2+pathway+regulates+tumorigenesis+in+neurofibromatosis+type+1.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spermatogenesis+disorder+caused+by+T-2+toxin+is+associated+with+germ+cell+apoptosis+mediated+by+oxidative+stress.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spermatogenesis+disorder+caused+by+T-2+toxin+is+associated+with+germ+cell+apoptosis+mediated+by+oxidative+stress.
https://www.ncbi.nlm.nih.gov/pubmed/?term=ROS+-mediated+p53+activation+by+juglone+enhances+apoptosis+and+autophagy+in+vivo+and+in+vitro.
https://www.ncbi.nlm.nih.gov/pubmed/?term=ROS+-mediated+p53+activation+by+juglone+enhances+apoptosis+and+autophagy+in+vivo+and+in+vitro.
https://www.ncbi.nlm.nih.gov/pubmed/?term=%CE%B2-Hydroxybutyrate+exacerbates+lipopolysaccharide/+d-galactosamine-induced+inflammatory+response+and+hepatocyte+apoptosis+in+mice.
https://www.ncbi.nlm.nih.gov/pubmed/?term=%CE%B2-Hydroxybutyrate+exacerbates+lipopolysaccharide/+d-galactosamine-induced+inflammatory+response+and+hepatocyte+apoptosis+in+mice.
https://www.ncbi.nlm.nih.gov/pubmed/?term=%CE%B2-Hydroxybutyrate+exacerbates+lipopolysaccharide/+d-galactosamine-induced+inflammatory+response+and+hepatocyte+apoptosis+in+mice.
https://www.ncbi.nlm.nih.gov/pubmed/?term=DR4-Associated+Death+Receptor+Signal+Promotes+Cartilage+Damage+in+Patients+With+Kashin-Beck+Disease.
https://www.ncbi.nlm.nih.gov/pubmed/?term=DR4-Associated+Death+Receptor+Signal+Promotes+Cartilage+Damage+in+Patients+With+Kashin-Beck+Disease.
https://www.ncbi.nlm.nih.gov/pubmed/?term=DR4-Associated+Death+Receptor+Signal+Promotes+Cartilage+Damage+in+Patients+With+Kashin-Beck+Disease.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Evodiamine+Selectively+Inhibits+Multiple+Myeloma+Cell+Growth+by+Triggering+Activation+of+Intrinsic+Apoptosis+Pathway.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Evodiamine+Selectively+Inhibits+Multiple+Myeloma+Cell+Growth+by+Triggering+Activation+of+Intrinsic+Apoptosis+Pathway.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Evodiamine+Selectively+Inhibits+Multiple+Myeloma+Cell+Growth+by+Triggering+Activation+of+Intrinsic+Apoptosis+Pathway.
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+novel+thioredoxin+reductase+inhibitor+A-Z2+triggers+intrinsic+apoptosis+and+shows+efficacy+in+the+treatment+of+acute+myeloid+leukemia
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+novel+thioredoxin+reductase+inhibitor+A-Z2+triggers+intrinsic+apoptosis+and+shows+efficacy+in+the+treatment+of+acute+myeloid+leukemia
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+novel+thioredoxin+reductase+inhibitor+A-Z2+triggers+intrinsic+apoptosis+and+shows+efficacy+in+the+treatment+of+acute+myeloid+leukemia
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+protective+effect+of+cordyceps+sinensis+extract+on+cerebral+ischemic+injury+via+modulating+the+mitochondrial+respiratory+chain+and+inhibiting+the+mitochondrial+apoptotic+pathway
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+protective+effect+of+cordyceps+sinensis+extract+on+cerebral+ischemic+injury+via+modulating+the+mitochondrial+respiratory+chain+and+inhibiting+the+mitochondrial+apoptotic+pathway
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+protective+effect+of+cordyceps+sinensis+extract+on+cerebral+ischemic+injury+via+modulating+the+mitochondrial+respiratory+chain+and+inhibiting+the+mitochondrial+apoptotic+pathway
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+protective+effect+of+cordyceps+sinensis+extract+on+cerebral+ischemic+injury+via+modulating+the+mitochondrial+respiratory+chain+and+inhibiting+the+mitochondrial+apoptotic+pathway
https://www.ncbi.nlm.nih.gov/pubmed/?term=Comparison+of+the+effects+of+resveratrol+and+its+derivative+pterostilbene+on+hepatic+oxidative+stress+and+mitochondrial+dysfunction+in+piglets+challenged+with+diquat
https://www.ncbi.nlm.nih.gov/pubmed/?term=Comparison+of+the+effects+of+resveratrol+and+its+derivative+pterostilbene+on+hepatic+oxidative+stress+and+mitochondrial+dysfunction+in+piglets+challenged+with+diquat
https://www.ncbi.nlm.nih.gov/pubmed/?term=Comparison+of+the+effects+of+resveratrol+and+its+derivative+pterostilbene+on+hepatic+oxidative+stress+and+mitochondrial+dysfunction+in+piglets+challenged+with+diquat
https://www.ncbi.nlm.nih.gov/pubmed/?term=l-Carnitine+protects+against+1,4-benzoquinone-induced+apoptosis+and+DNA+damage+by+suppressing+oxidative+stress+and+promoting+fatty+acid+oxidation+in+K562+cells
https://www.ncbi.nlm.nih.gov/pubmed/?term=l-Carnitine+protects+against+1,4-benzoquinone-induced+apoptosis+and+DNA+damage+by+suppressing+oxidative+stress+and+promoting+fatty+acid+oxidation+in+K562+cells
https://www.ncbi.nlm.nih.gov/pubmed/?term=l-Carnitine+protects+against+1,4-benzoquinone-induced+apoptosis+and+DNA+damage+by+suppressing+oxidative+stress+and+promoting+fatty+acid+oxidation+in+K562+cells
https://www.ncbi.nlm.nih.gov/pubmed/?term=l-Carnitine+protects+against+1,4-benzoquinone-induced+apoptosis+and+DNA+damage+by+suppressing+oxidative+stress+and+promoting+fatty+acid+oxidation+in+K562+cells
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ginsenoside+Rh2+inhibits+HeLa+cell+energy+metabolism+and+induces+apoptosis+by+upregulating+voltage%E2%80%91dependent+anion+channel+1
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ginsenoside+Rh2+inhibits+HeLa+cell+energy+metabolism+and+induces+apoptosis+by+upregulating+voltage%E2%80%91dependent+anion+channel+1
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ginsenoside+Rh2+inhibits+HeLa+cell+energy+metabolism+and+induces+apoptosis+by+upregulating+voltage%E2%80%91dependent+anion+channel+1
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sleep+deprivation+aggravated+lipopolysaccharide/D-galactosamine-induced+acute+liver+injury+by+suppressing+melatonin+production
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sleep+deprivation+aggravated+lipopolysaccharide/D-galactosamine-induced+acute+liver+injury+by+suppressing+melatonin+production
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sleep+deprivation+aggravated+lipopolysaccharide/D-galactosamine-induced+acute+liver+injury+by+suppressing+melatonin+production
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ursolic+Acid+Enhances+Cytotoxicity+of+Doxorubicin-Resistant+Triple-Negative+Breast+Cancer+Cells+via+ZEB1-AS1/+miR-186-5p/+ABCC1+Axis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ursolic+Acid+Enhances+Cytotoxicity+of+Doxorubicin-Resistant+Triple-Negative+Breast+Cancer+Cells+via+ZEB1-AS1/+miR-186-5p/+ABCC1+Axis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ursolic+Acid+Enhances+Cytotoxicity+of+Doxorubicin-Resistant+Triple-Negative+Breast+Cancer+Cells+via+ZEB1-AS1/+miR-186-5p/+ABCC1+Axis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Inhibition+of+ULK1+promotes+the+death+of+leukemia+cell+in+an+autophagy+irrelevant+manner+and+exerts+the+antileukemia+effect
https://www.ncbi.nlm.nih.gov/pubmed/?term=Inhibition+of+ULK1+promotes+the+death+of+leukemia+cell+in+an+autophagy+irrelevant+manner+and+exerts+the+antileukemia+effect
https://www.ncbi.nlm.nih.gov/pubmed/?term=Inhibition+of+ULK1+promotes+the+death+of+leukemia+cell+in+an+autophagy+irrelevant+manner+and+exerts+the+antileukemia+effect
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neuroprotective+effect+of+emodin+against+Alzheimer%27s+disease+via+Nrf2+signaling+in+U251+cells+and+APP/PS1+mice
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neuroprotective+effect+of+emodin+against+Alzheimer%27s+disease+via+Nrf2+signaling+in+U251+cells+and+APP/PS1+mice
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neuroprotective+effect+of+emodin+against+Alzheimer%27s+disease+via+Nrf2+signaling+in+U251+cells+and+APP/PS1+mice
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cardamonin+inhibits+cell+proliferation+by+caspase-mediated+cleavage+of+Raptor
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cardamonin+inhibits+cell+proliferation+by+caspase-mediated+cleavage+of+Raptor
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paeoniflorin+Enhances+the+Sensitivity+of+ER-Positive+Breast+Cancer+Cells+to+Tamoxifen+through+Promoting+Sirtuin+4
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paeoniflorin+Enhances+the+Sensitivity+of+ER-Positive+Breast+Cancer+Cells+to+Tamoxifen+through+Promoting+Sirtuin+4
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paeoniflorin+Enhances+the+Sensitivity+of+ER-Positive+Breast+Cancer+Cells+to+Tamoxifen+through+Promoting+Sirtuin+4
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salmonella+pSLT-encoded+effector+SpvB+promotes+RIPK3-dependent+necroptosis+in+intestinal+epithelial+cells
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salmonella+pSLT-encoded+effector+SpvB+promotes+RIPK3-dependent+necroptosis+in+intestinal+epithelial+cells
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salmonella+pSLT-encoded+effector+SpvB+promotes+RIPK3-dependent+necroptosis+in+intestinal+epithelial+cells
https://www.ncbi.nlm.nih.gov/pubmed/?term=Citral+mitigates+inflammation+of+Caco-2+cells+induced+by+Cronobacter+sakazakii
https://www.ncbi.nlm.nih.gov/pubmed/?term=Citral+mitigates+inflammation+of+Caco-2+cells+induced+by+Cronobacter+sakazakii
https://www.ncbi.nlm.nih.gov/pubmed/?term=Effect+of+ginkgolide+K+on+calcium+channel+activity+in+Alzheimer's+disease
https://www.ncbi.nlm.nih.gov/pubmed/?term=Effect+of+ginkgolide+K+on+calcium+channel+activity+in+Alzheimer's+disease
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mitigation+of+liver+fibrosis+via+hepatic+stellate+cells+mitochondrial+apoptosis+induced+by+metformin
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mitigation+of+liver+fibrosis+via+hepatic+stellate+cells+mitochondrial+apoptosis+induced+by+metformin
https://www.ncbi.nlm.nih.gov/pubmed/?term=Toxicity+mechanism+of+patulin+on+293+T+cells+and+correlation+analysis+of+Caspase+family
https://www.ncbi.nlm.nih.gov/pubmed/?term=Toxicity+mechanism+of+patulin+on+293+T+cells+and+correlation+analysis+of+Caspase+family
https://www.ncbi.nlm.nih.gov/pubmed/?term=Enterococcus+faecalis+OG1RF+induces+apoptosis+in+MG63+cells+via+caspase-3/-8/-9+without+activation+of+caspase-1/GSDMD
https://www.ncbi.nlm.nih.gov/pubmed/?term=Enterococcus+faecalis+OG1RF+induces+apoptosis+in+MG63+cells+via+caspase-3/-8/-9+without+activation+of+caspase-1/GSDMD
https://www.ncbi.nlm.nih.gov/pubmed/?term=Discovery+and+mechanism+studies+of+a+novel+ATG4B+inhibitor+Ebselen+by+drug+repurposing+and+its+anti-colorectal+cancer+effects+in+mice
https://www.ncbi.nlm.nih.gov/pubmed/?term=Discovery+and+mechanism+studies+of+a+novel+ATG4B+inhibitor+Ebselen+by+drug+repurposing+and+its+anti-colorectal+cancer+effects+in+mice
https://www.ncbi.nlm.nih.gov/pubmed/?term=Discovery+and+mechanism+studies+of+a+novel+ATG4B+inhibitor+Ebselen+by+drug+repurposing+and+its+anti-colorectal+cancer+effects+in+mice
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lipid+peroxide-derived+short-chain+aldehydes+promote+programmed+cell+death+in+wheat+roots+under+aluminum+stress
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lipid+peroxide-derived+short-chain+aldehydes+promote+programmed+cell+death+in+wheat+roots+under+aluminum+stress
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lipid+peroxide-derived+short-chain+aldehydes+promote+programmed+cell+death+in+wheat+roots+under+aluminum+stress

