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3D
Cell Culture

3D 细胞培养是能在细胞培养过程

中为细胞提供一个更加接近体内生

存条件的微环境的细胞培养技术。

■  什么是 3D 细胞培养 ?

很长一段时间以来，科学家们一直依靠平

板培养的 2D 细胞来研究细胞和疾病的机

制。2D 细胞模型对于细胞培养和处理当

然简单且经济。然而，我们可以看到在过

去的十年里，3D 细胞培养越来越受欢迎，

因为它们在生理上更为相关，更能代表

体内组织。仔细思考，我们体内没有一

种细胞以独立于其他细胞或组织的形式

进行单层生长。相反，大多数细胞自然

存在于复杂的三维结构中，包括细胞外

基质中的不同细胞类型。众多的细胞 - 细

胞和细胞 - 基质相互作用都对它们的行为

有着深刻的影响。此外，2D 单分子膜可

以均匀地获得营养和氧气，而肿瘤等细

胞团则不是这样。3D 肿瘤球体更能代表

体内肿瘤，与外层相比，内部细胞获得

营养和氧气的机会更少，形成自然梯度。

类器官、球状体和 3D 细胞模型研究在包括疾病建模和再生医学在内的许多应用中表现出了巨大的潜力。相对于 2D 模型，类

器官和球状体等 3D 细胞模型使我们有机会在生理学相关背景下更好地理解生物学的复杂性。经过验证的实验方案和教育资源

增强了我们对于培养和分析类器官和球状体的信心，引领 3D 模型取得成功。

Proliferation

Quiescence

Necrosis

Tumor spheroid

Gradient of O2, nutrients
and assay reagents



3D Cell Culture More Relevant
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Mimics tissue/tumor more closely:

• Center is more hypoxic

• Nutrients more limiting

Allows more natural 
3D cell-to-cell contacts

Allows more natural interactions 
with matrix (and matrix creation)

Necrosis

Quiescence

Proliferation
Gradient of O2, 
nutrients and assay 
reagents

microtissue

3D Culture can Reveal Dramatic 
Differences in Cellular Responses

“compound is non-toxic”

“compound is toxic”
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■  为何要使用 3D 培养细胞模型 ?

■  3D 细胞培养的应用

监测 3D 培养物的生物学变化

患者 处理

iPS
细胞

肿瘤
活检

建好的普通细胞系

分化的
iPS 细胞

CRISPR 转染

支持
培养

敲除一个蛋白
（siRNA）

用蛋白处理

表达一个蛋白

用 miRNA 处理

小分子抑制剂

物理学变化
（如缺氧）

可能在治疗前和 / 或后发生

微球体培养

3D
Culture

真皮成纤维
细胞

细胞工程 细胞健康

变化

代谢

变化

表达

变化

基因组

分析

3D 细胞模型越来越多地被用来了解疾病机制和药物研发治疗。这个过程可能涉及从患者身上提取组织细胞进行 3D 培养，如肿

瘤类器官。3D 培养物可以用来进行小分子药物筛选或者通过基因操纵来了解疾病的途径。与 2D 培养相比，3D 细胞培养能够

更准确地预测药物治疗的疗效或毒性。

• 3D 培养物更好地模拟组织样结构

• 能够表现出不同的细胞功能

• 可以共培养两种或多种不同的细胞类型

• 可模拟微环境条件，如缺氧和营养梯度

• 3D 培养能够独立评估微环境的不同特征如何调

节组织器官发生和疾病

• 更好地预测药物治疗的体内反应

• 3D 培养是基础、转化和临床研究的自然整合点
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■  3D 细胞培养分类

3D 细胞可以在支撑支架内培养，以便在各个方向生长。常用类型包括：

• 水性凝胶：含有交联聚合物链网络的聚合物材料 , 可以吸收和保留水。水凝胶可以从动物（Matrigel®、胶

原蛋白）或植物（海藻酸钠 / 琼脂糖）中提取 , 也可以从化学品（Qgel®）中合成。

• 惰性基质：由聚苯乙烯制成的海绵状膜，含有细胞增殖和生长的孔。

Organ-on-a-Chip 是一种三维微流控细胞培养芯片，其设计用于模拟器官的生理。3D 细胞生长在微芯片内部

的支架上。微小的通道允许液体（微升到皮升）在细胞内运输和分配营养物质或其他化学物质。

3D培养物可以在没有支架的情况下生长。无支架方法依赖于细胞自组装成团簇或球体。常用的无支架方法包括：

• 低粘附板：板上涂有亲水性聚合物，防止细胞粘附在表面，使细胞聚集在一起，形成自己的细胞外基质

（ECM）。

• 微图案化表面：对塑料表面进行修饰，以提供一个或多个微图案化表面，从而诱导细胞以团簇形式生长。

• 悬浮液滴：将细胞放置在悬浮液滴中，使细胞聚集并在液滴底部形成球体。

3D 细胞支架培养

Organ-on-a-Chip 微流控系统

无支架的 3D 细胞培养
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3D 培养物的体积是否影响检测的效果 ?

■  3D 培养细胞学检测的挑战

■  3D 培养检测设计与优化应考虑的因素

■  3D 培养参考文献

使用 3D 培养的一个挑战是找到适合你细胞类型的分析方法。大多数现有的基于细胞的分析最初是为 2D 单层或悬浮细胞设计 ,

可能并不考虑三维结构的大小或质量，这可能限制细胞裂解或试剂的化学成分设计。在许多情况下，细胞外基质（ECM）可以

防止试剂渗透到球体的中心。这就是为什么为您的特定 3D 模型系统优化和验证基于细胞的分析是至关重要的。Promega 为您

提供用于 3D 培养细胞模型从细胞健康分析到基因组学分析的多种分析方法，助力您的研究。这里我们将主要为您介绍细胞健

康检测系统与细胞代谢检测系统。

应思考下面几个方面… 

• 细胞裂解

• 成像的限制 

• 非裂解性探针试剂的穿透性 

• 细胞质量可能影响检测试剂的化学反应

1. Three-dimensional organotypic culture: experimental models of mammalian biology and disease，Eliah R. Shamir & Andrew J. Ewald，

Nature Reviews Molecular Cell Biology volume15, pages647–664 (2014)

2. The third dimension bridges the gap between cell culture and live tissue. Francesco Pampaloni, Emmanuel G. Reynaud & Ernst H. K. 

Stelzer, Nature Reviews Molecular Cell Biology volume 8, pages839–845 (2007),

细 胞 健 康 检 测
• 细胞活力检测系统

• 细胞毒性检测系统

• 细胞凋亡检测系统

• 自噬流检测系统

• ADME 检测系统

代 谢 检 测
• 二核苷酸检测系统

• 能量代谢检测系统

• 氧化应激检测系统

表 达 变 化 检 测
• RNA 提取

• 染料法 qPCR 和 RT-qPCR

• 探针法 qPCR 和 RT-qPCR

• 启动子分析报告基因检测

基 因 组 学 分 析
• gDNA 提取

• 细胞系鉴定 ( 仅限人类 )

• 二代测序 / 直接测序 /

SNP 基因分型

• 表观遗传学分析

  
细胞健
康变化

代谢
变化

表达
变化

基因组
学分析
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3D 细胞活力检测 -ATP 裂解检测法

CellTiter-Glo® 3D Cell Viability Assay
CellTiter-Glo® Luminescent Cell Viability Assay 是基于 ATP 检测的快速细胞活力检测法。在国内外被

广泛应用和公认的高灵敏度发光检测法，细胞活力检测的金标准。而 CellTiter-Glo® 3D Cell Viability 

Assay 基于经典 CellTiter-Glo® 检测原理，专门为检测 3D 微组织球的细胞活力而优化。该检测提供的

试剂可以高效的渗透至大的细胞球，相比常规细胞活力检测试剂，具有更强的裂解能力，从而为细胞

活力的测定提供更加准确的结果。了解更多 CellTiter-Glo® 3D Cell Viability Assay 的信息请扫秒右侧

二维码。

已成功用于多种方式培养的 3D 微组织的活力检测，包括：

• 细胞悬滴培养板 (hanging-drop plate)

• 超低吸附细胞培养板

• MatrigelTM 包被的细胞培养板

• 琼脂糖包被细胞板

• 甲基纤维素覆盖培养液

• Alvetex® 三维细胞培养体系

将不同数量的 HCT116 细胞 (RPMI 培养基 +10% FBS) 接种在 InSphero 

GravityPLUSTM 96- 孔悬滴培养板， 培养 4 天。

图 A. 在微组织培养孔中， 加入与培养基等体积的 CellTiter-Glo® 3D 或其他

厂家的 A 检测试剂，震荡混匀 5 分钟后，室温孵育 30 分钟，应用 GloMax® 

发光检测仪读数。

图 B. 2X CellToxTM 绿色荧光染料 ( 结合于膜完整性受损的细胞的双链 DNA) 

提前预混在 CellTiter-Glo® 3D 检测试剂 ( 左 ) 或 A 检测试剂 ( 右 ) 中，后共

同加入细胞培养孔。震荡混匀 5 分钟后，室温孵育 30 分钟，应用激光共聚

焦显微镜拍照。绿色荧光染色显示裂解的细胞。微组织直径为 300μm。

   应用

   产品列表

产品 规格（96 孔板） 目录号

CellTiter-Glo® 3D Viability Assay

100 assays G9681

10X100 assays G9682

1,000 assays G9683

A 检测试剂

A 检测试剂
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3D 细胞活力检测 - 细胞还原电位实时监测法

RealTime-Glo™ MT Cell Viability Assay

• 确定细胞活力。

• 确定上游分子应用的可行性。

• 分析细胞生长的差异。

• 分析药物效力和有效性。

• 确定细胞毒性的发生。

非裂解性、均质生物发光法细胞活力检测系统，可检测细胞还原电位继而反应出细胞的代谢情况，实时监测培养基中的活细胞

数量。试剂最长可在 72 小时内保持性能稳定，对活细胞无毒性，无需洗涤细胞，去除培养基，或加入其它试剂，即可完成活

细胞数量检测。试剂本身的非裂解的特性使其可在同一细胞培养孔中持续监测细胞，从而减少细胞用量和细胞培养的成本，细

胞也可用于下游应用，包括多重检测和核酸分析。

   应用 :

  不同尺寸微组织的细胞活力与发光信号相关

产品 规格 目录号

RealTime-Glo™ MT Cell Viability Assay

100 assays G9711

10 × 100 assays G9712

1,000 assays G9713

检测原理：活细胞可将特异性底物前体还原而产生 NanoLuc® luciferase 底物并从细胞中扩散到外周的细

胞培养基中，与 NanoLuc® Luciferase 快速反应而产生发光信号。信号强度与活细胞数量相关。

左图：细胞在 McCoy’s 培养基中 2 倍梯度稀释，浓度从 2.5×103cells/ml
到 3.2×105cells/ml，并根据 GravityPLUS™ 3D Culture and Assay Platform 
Technical Manual 来培养。 RealTime-Glo™Reagent (100µl) 加入到微组织中。

加入 10 分钟后用 GloMax® Discover System 检测发光信号。图中的数值为每

个细胞浓度三个复孔的平均值。  
Error bars 为±1 标准偏差。 

RealTime-Glo™ MT Cell Viability Assay
Monitor Cell Viability in Real Time

• One Plate, Multitudes of Data: Simply time course experiments 
and reduce cell culture use and resource time.

• Real-Time Monitoring: Assess cell viability in the same sample 
well for days, allowing you to determine the onset of toxicity.

• Flexibility: Add reagent to cells before plating, with drug dosing, or 
at any point.

• Multiplexing: Nonlytic, live-cell assay allows multiplexing with other 
cell-based or molecular applications.

• Automation: Reactions are scalable and adapt to 96-, 384-, or 
1,536-well plates

Product Cat. # Size

RealTime-Glo® MT Cell Viability Assay

G9711 100 rxn

G9712 10 x 100 rxn

G9713 1,000 rxn

Read about the 
design and use 
of this assay.

Duellman, S.J., et al. (2015) Bioluminescent, 
nonlytic, real-time cell viability assay and use in 
inhibitor screening. Assay Drug Dev. Technol.
13, 456-65.

Cells were diluted two-fold in McCoy’s medium from 2.5×103 cells/ml to 
3.2×105 cells/ml and grown according to the GravityPLUS™ 3D Culture 
and Assay Platform Technical Manual. RealTime-Glo™ Reagent (100µl) 
was added to the microtissues. Luminescence was recorded 10 minutes 
after reagent addition using the GloMax® Discover System. Values 
present represent the mean of 3 replicates of each cell concentration. 
Error bars are ±1 standard deviation.

Cell viability from increasing microtissue sizes 
correlates with luminescent output. 

Recent Citations:
Ferreira, S.A., et al. (2018) Neighboring cells override 3D hydrogel matrix cues to 
drive human MSC quiescence. Biomaterials 176, 13-23.
Orbach, S.M., Ehrich, M.F. and Rajagopalan, P. (2018) High-throughput toxicity 
testing of chemicals and mixtures in organotypic multi-cellular cultures of primary 
human hepatic cells. Toxicol. In Vitro 51, 83-94.
Lanz, H.L., et al. (2017) Therapy response testing of breast cancer in a 3D high-
throughput perfused microfluidic platform. BMC Cancer 17, 709.
Riemer, P., et al. (2017) Oncogenic β-catenin and PIK3CA instruct network strates 
and cancer phenotypes in intestinal organoids. J. Cell Biol. 216, 1567.
Worthington, P., et al. (2017) Beta-hairpin hydrogels as scaffolds for high-
throughput drug discovery in three-dimensional cell culture. Anal. Biochem. 535, 
25-34.

Learn more about 
RealTime-Glo™ MT:

www.promega.com/realtimeglo

17Cell Health Changes
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3D 细胞凋亡检测 -Caspase 活性裂解检测法

Caspase-Glo® 3/7 3D Assay
此试剂盒为检测 Caspase-3/7 活性的均质发光检测方法。试剂盒可检测 3D 培养细胞中的 Caspas-3 和 Caspase-7 的活性，用

于凋亡研究，也可与其他细胞学检测联用进行多重检测或抑制剂筛选。

检测类型 发光法（辉光型）

检测标志物 Caspase-3/7 酶活性

应用 凋亡研究；抑制剂筛选；兼容多重检测

样品类型 细胞系，原代细胞，纯酶

检测步骤 一步法，均质检测

操作时间 0.5-3 小时

灵敏度 100 个凋亡细胞 (96 孔板 )

性能优异 Z' 值及信噪比高

试剂盒中提供了 Caspase-3/7 DEVD- 氨基萤光素发光前体

底物，以及专利的耐热萤光素酶，该试剂针对 Caspase-3/7 

活性、萤光素酶活性和细胞裂解进行了优化。仅需加入一种

Caspase-Glo® 3/7 3D 试剂，就能使细胞裂解，随后 caspase 

将底物剪切，释放出的游离氨基萤光素被萤光素酶作用后产

生一种 " 辉光型 " 的发光信号。该信号的强度与 Caspase-3/7 

的活性成正比。

   检测原理

   性能参数    检测 3D 培养细胞的细胞凋亡

上图：检测信号动力学。使用帕比司他（panobinostat）或相应溶媒对照

的连续稀释液处理 HCT-116 球状体（平均直径为 480μm）24 小时。加入

Caspase-Glo® 3/7 3D 试剂，将溶液短暂混合后，使用 GloMax® Discover 

微孔板读数仪反复多次收集信号。信号通常在 30-40 分钟内达到平台期，

随后发生缓慢、可预测的衰减。

   产品列表

产品 规格（96 孔板） 目录号

Caspase-Glo® 3/7 3D Assay

100 assays G8981

1,000 assays G8982

10X100 assays G8983

Promega Corporation · 2800 Woods Hollow Road · Madison, WI  53711-5399 USA · Toll Free in USA 800-356-9526 · 608-274-4330 · Fax 608-277-2516 5
www.promega.com  TM627 · 8/20

Figure 4. Assay signal kinetics. HCT-116 spheroids (average diameter of 480µm) were treated with serial dilutions 
of panobinostat or vehicle-matched control for 24 hours. Caspase-Glo® 3/7 3D Reagent was added, the solution mixed 
briefly and repeated signal collection initiated in a GloMax® Discover Microplate Reader. Signal plateau is typically 
achieved within 30–40 minutes with a slow and predictable decay thereafter. 

Figure 5. Sequentially multiplexed cell health assay chemistries. A549 spheroids (average diameter of 450µm) 
were dosed with serial dilutions of bortezomib in the presence of CellTox™ Green Cytotoxicity Reagent for 24 hours. 
CellTiter-Fluor™ Cell Viability Reagent was delivered to each well and the plate incubated at 37°C for 30 minutes. 
Fluorescence values resulting from the viability and cytotoxicity measurements were collected at the appropriate 
wavelengths using a GloMax® Discover Microplate Reader. Caspase-Glo® 3/7 3D Reagent was added, mixed briefly, 
and luminescence measured after a 30-minute incubation at room temperature. Multiplexed cell health data sets can 
provide a more complete characterization of an apoptotic response at a given endpoint.
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3D 细胞凋亡检测 - 磷脂酰丝氨酸 (PS) 膜外翻和膜
完整实时监测法

RealTime-Glo™ Apoptosis and Necrosis Assay
RealTime-Glo™ Apoptosis and Necrosis Assay 是一种简单，非裂解性的实时监测凋亡进程的方法。无需处理多重多孔板，复

杂的处理过程和特殊的检测仪器。只需具有发光和荧光检测功能的多功能读板仪即可。此方法的原理是检测磷脂酰丝氨酸 (PS)

膜外翻来检测凋亡和检测膜完整性的丧失来测定继发性坏死。通过一个简单的发光信号来检测 Annexin V 与 PS 结合，通过一

个荧光信号的检测来测定坏死。

   检测原理

   产品列表

产品 规格 目录号

RealTime-Glo™ Annexin V Apoptosis and Necrosis Assay
100 assays JA1011

1,000 assays JA1012

PS封闭在细胞膜内侧-发光信号阴性

细胞膜完整-荧光信号阴性

PS外翻到细胞膜外侧-发光信号阳性

细胞膜完整-荧光信号阴性

PS外翻到细胞膜外侧-发光信号阳性

细胞膜完整性丧失-荧光信号阳性

PS confined to inner leaflet 
Cell membrane intact

Luminescence (RLU) negative
Fluorescence (RFU) negative

SmBiT

Annexin V

Necrosis 
Detection 
Reagent

Annexin V

LgBiT

Phosphatidyl 
Serine

PS translocation to outer leaflet 
Cell membrane intact

Luminescence (RLU) POSITIVE
Fluorescence (RFU) negative

NanoLuc® 
Luciferase

PS on inner and outer leaflet 
Cell membrane compromised

Luminescence (RLU) POSITIVE
Fluorescence (RFU) POSITIVE

健康细胞 早期凋亡 继发性坏死

   特点
A. 在化合物处理后的凋亡及继发性坏死进程
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• 操作简单，将检测试剂加入多孔板，然后反复读取即可。

• 持续监测细胞状态的变化。

• 适用于多种类型的培养细胞。

• 可实时检测剂量依赖和时间依赖的凋亡进程。

• 可与其他检测试剂叠加使用，获得更多毒性发生机制的信息。

• 多孔板检测，检测通量可放大。
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3D 细胞毒性检测 - 乳酸脱氢酶释放检测法

LDH-Glo™ Cytotoxicity Assay

上图：LDH-Glo™ 细胞毒性试剂盒非常适合检测从少量膜破损的细胞中释放的

LDH。例如检测在 HCT-116 微球上以药物诱导产生的细胞毒性。通过在同一个

孔中重复取样检测时间依赖的细胞毒性。

检测类型 发光法（辉光型）

检测标志物 LDH 释放

应用 3D 模型检测；药物筛选；兼容多重检测

样品类型 细胞培养基上清 ( 细胞系，原代细胞，3D
培养细胞 )

检测步骤 一步法，均质检测

操作时间 0.5-1h

灵敏度 2-5ul 培养基上清

性能优异 Z' 值及信噪比高

LDH-Glo™ Cytotoxicity Assay 是一种通过对细胞膜破损释放

到培养基中的乳酸脱氢酶（LDH）进行定量的生物发光、多

孔板检测方法。与比色和荧光法相比，生物发光法更加灵敏，

可以对从少量细胞，包括原代细胞和 3D 细胞，释放的 LDH

进行精确检测。该方法仅需从每个处理孔中移取少量细胞培

养基（2-5ul），使得实验者可以在同一个孔进行多时间点取样，

得到更多数据，并利用剩余培养基和细胞进行其他细胞学实

验。

 检测原理：损伤细胞释放出 LDH，催化乳酸盐氧化，并伴随 NAD+ 还原为

NADH。还原酶利用 NADH 和还原酶底物生成萤光素，Ultra-Glo™ 重组萤光素

酶可将其转化为生物发光信号。产生的生物发光信号与 LDH 含量成正比。

   性能参数

   监测 3D 培养细胞的细胞毒性• 简单、更灵敏地检测 LDH 的方法 , 确定细胞毒性。

• 检测从少量细胞，包括 3D 细胞模型中，释放的 LDH。

• 跨时间点监测同一样本的细胞毒性。

• 可与其它细胞检测法进行多重检测，每孔可得到更多数据。

   特点

   产品列表

产品 规格 (96 孔板 ) 目录号

LDH-Glo™ Cytotoxicity Assay
200 assays J2380

1,000 assays J2381
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3D 细胞毒性检测 - 细胞膜完整性实时监测法

CellToxTM Green Cytotoxicity Assay

检测类型 荧光 (485nm 激发光 /520nm 发射光 )

检测标志物 细胞膜完整性

应用 细胞毒性

样品类型 细胞系，原代细胞 ( 悬浮或贴壁 )

检测步骤 实时检测长达 72 小时或终点法

灵敏度 50 个死细胞 (96 孔板 )

CellTox™ Green Dye 是专利荧光染料 , 对细胞无毒性作用 , 当细胞膜完整性受损时 , 可与双链 DNA 结合 , 荧光信号大幅提升 ,

处理细胞 72 小时后，荧光信号仍保持稳定，可监测长达 72h 的药物处理期间的细胞毒性作用，或终点法检测长时间处理后的

细胞毒性作用。

   性能参数

   产品列表

产品 规格 (96 孔板 ) 目录号

CellTox™ Green Cytotoxicity Assay

100 assays G8741

500 assays G8742

1,000 assays G8743

细胞制备：HepG2 细胞按照操作指导加入 CellTox™Green Dye 染料至细胞中，

加入 200μl 细胞悬液至培养板中，培养板为黑色底部透明培养板。于 37℃ /5% 

CO2 条件下培养 4h 后，开始读取数据。

药 物 处 理： 以 100% DMSO 配 制 10mM 的 Nocodazole，Staurosporine 和

20mM Terfenadine的母液。10倍梯度稀释化合物加入细胞中，水平震荡2min后，

放入预热，预平衡 CO2 浓度的读板仪中读板，每小时读取一次，读 72h。

CellTox™ Green Cytotoxicity Assay
Kinetic Assay for Cytotoxicity, Simplifies Time Course Experiments

Multiplexing ATP Detection & DNA Staining 
using 3D Spheroids

HCT116 cells were cultured in InSphero GravityPLUS™ 3D Cell Culture 
system for 4 days to form ~350 mm microtissues. Samples were treated with 
CellTox™ Green and panobinostat for 48 hr. After recording fluorescence, an 
equal volume of CellTiter-Glo® 3D Reagent was added, plate shaken for 5 
minutes and incubated at room temperature for 25 minutes prior to measuring 
luminescence.

The CellTox™ Green Cytotoxicity Assay provides an easy, fast and 
accurate method to determine toxic effects during or after long-term 
exposure of cells in culture. CellTox™ Green can be combined with 
other methods in multiplex assays to determine mechanism of 
toxicity, and is easily scalable from 96- to 1536-well plate formats.
• Use in extended incubations out to 72 hours and don’t 

underestimate cytotoxicity.
• Simple and Flexible protocol- add with cells at plating or with 

treatment at dosing or use as an endpoint assay with a 30 minute 
incubation.

• Incorporate upstream of your lytic bioluminescent assays to 
normalize data to dead cell number.

• Get more informative data per well and stop making parallel plates 
to assay two parameters. Reduce cell culture and resources.

Product Cat. # Size

CellTox™ Green Cytotoxicity Assay

G8741 10ml

G8742 50ml

G8743 100ml

CellTox™ Green Express Assay 
(no step assay) G8731 200µl

Recent Citations:
Riemer, P., et al. (2017) Oncogenic β-catenin and PIK3CA instruct 
network states and cancer phenotypes in intestinal organoids. J. Cell Biol. 
216, 1567.

Can CellTox™ Green be used with cells grown on or 
within Matrigel® Matrix?
The Matrigel® Matrix is formed by the Engelbreth-Holm-Swarn 
(EHS) mouse sarcoma.  Being a product of cultured cells, the 
matrix can contain remnants of cell death, like EHS DNA.  
Exogenous DNA in the well can complicate the use of CellTox™

Green Cytotoxicity Assay to the point that the contaminating DNA 
can make the assay unsuitable for use.  The more Matrigel Matrix 
used, the greater the background signal. 

Learn more about 
CellTox™ Green

www.promega.com/celltox

19Cell Health Changes

    不同尺寸微组织的细胞活力与发光信号相关 
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二核苷酸检测

NAD/NADH-Glo™ Assay& NADP/NADPH-Glo™ Assay
NAD/NADH-GloTM Assay 和 NADP/NADPH -GloTM Assay 都是均质生物发光法检测试剂盒，前者能够检测总的氧化型和还原型

烟酰胺腺嘌呤二核苷酸 (NAD+ 和 NADH)，并确定 NAD+ 和 NADH 在生物样品或特定酶学反应中的比值。后者能够检测总的氧

化型和还原型烟酰胺腺嘌呤二核苷酸 (NADP+ 和 NADPH)，并确定 NADP+ 和 NADPH 在生物样品或特定酶学反应中的比值。

• 高灵敏度：可直接检测细胞孔中总 NAD+ 和 NADH 含量 (NAD/NADH-Glo™ Assay) 或总 NADP+ 和 NADPH 含量 (NADP/

NADPH-Glo™ Assay)，对细胞数量要求更少，无需样品制备。

• 一步法、均质检测：只需在 96- 或 384- 孔细胞培养板中加入单一检测试剂，即可直接检测。

• 线性范围宽：可检测 10nM 至 400nM 的 NAD+ 和 NADH (NAD/NADH-Glo™ Assay) 或 NADP+ 或 NADPH (NADP/NADPH-

Glo™ Assay)。试剂盒检测 100nM 的信号值高于背景值五倍以上，且最大信噪比 ≥100。

• 易于自动化：操作方案兼容自动化和高通量检测。反应体系可调，支持 96-、384- 和 1536- 孔板检测。

• 可靠、具有良好的可重复性：在通常实验中的 Z' 因子值 >0.7。

• 基于发光的检测：避免了荧光检测方法中常见的试剂和待测化合物的荧光干扰。

NAD/NADH-Glo™ and NADP/NADPH-Glo™ Assays
Direct and Sensitive Detection of Nicotinamide Adenine Dinucleotides

• Greater Sensitivity: Luminescent assay format avoids inherent 
fluorescent background signals, providing excellent signal-to-noise 
readings that allow miniaturizing to 384- and 1536-well formats.

• Use Less Cells: Perform assays directly in sample wells without 
sample manipulation. 

• Simplified Method: The direct in-well "add-mix-measure" protocol 
requires no upfront sample preparation  and makes the assays 
amenable to automation. 

• Faster Results: Maximum sensitivity is reached in as little as 30 
minutes after reagent addition. 

• Selective Dinucleotide Detection: Simplified and optimized 
protocols provide selective in-well detection of dinucleotides and 
ratio determination.

Product Cat. # Size

NAD/NADH-Glo™ Assay
G9071 10ml

G9072 50ml

NADP/NADPH-Glo™ Assay
G9081 10ml

G9082 50ml

Read the paper 
about the design 
and use of this 

assay

Vidugiriene, J., et al. (2014) Biolumin-
escent cell-based NAD(P)/NAD(P)H 
assays for rapid dinucleotide 
measurement and inhibitor screening. 
Assay Drug Dev Technol. 12, 514-26.

Varying numbers of HCT116 cells were seeded into GravityPLUS™ 96-well 
plates (InSphero) and grown for 4 days. Media was removed and replaced 
with PBS. Microtissues were lysed by the addition of bicarbonate buffer plus 
2% DTAB and shaking for 30 minutes.  After lysis, half of the volume was 
transferred to a white luminescent plate for acid treatment to measure either 
NAD or NADP.  The other half went through base treatment to determine 
NADH or NADPH. After neutralization, the samples were divided and 
assayed with either the NAD/NADH-Glo™ Assay or the NADP/NADPH-
Glo™ Assay.  Parallel wells were assayed with the CellTiter-Glo® 3D Assay 
as the signal is proportional to microtissue diameter. 

NAD/NADH and NADP/NADPH signals correlate 
with increasing 3D microtissue diameter.

Recent Citations:
Wang, Y., et al. (2018) CPT1A-mediated fatty acid oxidation promotes colorectal 
cancer cell metastasis by inhibiting anoikis. Oncogene 37, 6025-40.-
NADP/NADPH-Glo™ Assay

Learn more about the
dinucleotide assays:

https://bit.ly/2Qppd9j
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NAD/NADH-Glo™ and NADP/NADPH-Glo™ Assays
Direct and Sensitive Detection of Nicotinamide Adenine Dinucleotides

• Greater Sensitivity: Luminescent assay format avoids inherent 
fluorescent background signals, providing excellent signal-to-noise 
readings that allow miniaturizing to 384- and 1536-well formats.

• Use Less Cells: Perform assays directly in sample wells without 
sample manipulation. 

• Simplified Method: The direct in-well "add-mix-measure" protocol 
requires no upfront sample preparation  and makes the assays 
amenable to automation. 

• Faster Results: Maximum sensitivity is reached in as little as 30 
minutes after reagent addition. 

• Selective Dinucleotide Detection: Simplified and optimized 
protocols provide selective in-well detection of dinucleotides and 
ratio determination.

Product Cat. # Size

NAD/NADH-Glo™ Assay
G9071 10ml

G9072 50ml

NADP/NADPH-Glo™ Assay
G9081 10ml

G9082 50ml

Read the paper 
about the design 
and use of this 

assay

Vidugiriene, J., et al. (2014) Biolumin-
escent cell-based NAD(P)/NAD(P)H 
assays for rapid dinucleotide 
measurement and inhibitor screening. 
Assay Drug Dev Technol. 12, 514-26.

Varying numbers of HCT116 cells were seeded into GravityPLUS™ 96-well 
plates (InSphero) and grown for 4 days. Media was removed and replaced 
with PBS. Microtissues were lysed by the addition of bicarbonate buffer plus 
2% DTAB and shaking for 30 minutes.  After lysis, half of the volume was 
transferred to a white luminescent plate for acid treatment to measure either 
NAD or NADP.  The other half went through base treatment to determine 
NADH or NADPH. After neutralization, the samples were divided and 
assayed with either the NAD/NADH-Glo™ Assay or the NADP/NADPH-
Glo™ Assay.  Parallel wells were assayed with the CellTiter-Glo® 3D Assay 
as the signal is proportional to microtissue diameter. 

NAD/NADH and NADP/NADPH signals correlate 
with increasing 3D microtissue diameter.

Recent Citations:
Wang, Y., et al. (2018) CPT1A-mediated fatty acid oxidation promotes colorectal 
cancer cell metastasis by inhibiting anoikis. Oncogene 37, 6025-40.-
NADP/NADPH-Glo™ Assay

Learn more about the
dinucleotide assays:

https://bit.ly/2Qppd9j
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上图：不同数量的 HCT116 细胞种在 GravityPLUS™ 96 孔板 (InSphero) 中，培养生长 4 天，去除培养基，以 PBS 洗细胞。加入微组织碳酸氢盐缓冲液加 2% 

DTAB 裂解细胞，振荡 30 分钟。裂解后，一半裂解物转移至白色发光检测板中进行酸处理，用来检测 NAD 或 NADP。另外一半进行碱处理用来检测 NADH 或

NADPH。中和后，以 NAD/NADH-Glo™ Assay 或 NADP/NADPH-Glo™ Assay 进行检测。平行孔用于 CellTiter-Glo®3D Assay 检测，其信号值与微组织直径成正比。

   特点

   产品列表

产品 规格 (96 孔板 ) 目录号

NAD/NADH-GloTM Assay
100 assays G9071

500 assays G9072

NADP/NADPH-GloTM Assay
100 assays G9081

500 assays G9082

NAD/NADH-Glo™ and NADP/NADPH-Glo™ Assays
Direct and Sensitive Detection of Nicotinamide Adenine Dinucleotides

Core Reaction

Treated cells
in 50µl PBS

Add 50µl
Basic Buffer
+ 2% DTAB Shake

30 min Acid
Treatment

Base
Treatment

Add 25µl
0.4N HCl

•Heat 60°C,15 min
•Cool 10 min

•Heat 60°C,15 min
•Cool 10 min50µl

50µl

Add 25µl
0.5M Trizma Base

Add 50µl
0.2N HCl/

0.25M Trizma Base

Add 100µl
NAD/NADH
Detection
Reagent

Add 100µl
NAD/NADH
Detection
Reagent

Measure 
Luminescence

NAD+
Levels

Measure 
Luminescence

NADH
Levels

No
Addition

The NAD/NADH-Glo and NADP/NADPH-Glo Assays are bioluminescent, 
homogeneous, single-reagent-addition methods to rapidly detect NAD+ and 
NADH and NADP+ and NADPH levels in cells and enzymatic reactions. Current 
methods to detect nicotinamide adenine dinucleotides lack sensitivity and 
reproducibility and require sample manipulation and large numbers of cells for 
cell-based applications. The assay is easily adapted for inhibitor screening in 
high-throughput formats. The sensitivity and robustness of the assay chemistry 
allow fewer cells to be used to detect individual nucleotides directly in multiwell 
plates or analysis of enzymes with low activity or with low Km values.
Specificity is imparted to the NAD/NADH-Glo™ and NADP/NADPH-Glo™ Assay 
reactions by including NAD or NADP Cycling Enzyme and NAD or NADP Cycling 
Substrate to selectively measure nonphosphorylated and phosphorylated 
nucleotides, respectively. Accessory protocols are provided to allow separate 
measurements of NAD+ and NADH or NADP+ and NADPH and calculation of 
the ratio of the oxidized and reduced forms.

32

Lytic Assay

No Cellular 
Engineering Required

RNA/DNA Isolation 
Requires Duplicate Wells

Assay Summary:

Protocol change from 
2D method.

Energy Metabolite Assays 
Sensitive, Simple Bioluminescent Glucose, Lactate, Glutamate and 
Glutamine Assays

GloMax® DiscoverTreat Cells

• Other Cellular Assays
• RNA Isolation
• DNA Isolation

Protocols included for 
cell lysates,  media + 
cells, serum, plasma 
and tissue lysates.

White- or 
Black-wall Plate

Culture 
Medium 
Method

Transfer 2-5µl of medium/time 
point into a well containing 

95-98µl PBS

Assay 
immediately or 
freeze at -20°

and assay later

Incubate
60 min

Common protocols 
allows splitting of 
splitting and assay for 4 
metabolites from the 
same sample

Measure 
Luminescence”Real-Time” Workflow

White- or 
Black-wall Plate

White- or 
Black-wall Plate

White- or 
Black-wall Plate

Glucose-Glo™

Assay

Lactate-Glo™

Assay

Glutamate-Glo™

Assay

Glutamine/
Glutamate-Glo™ Assay

Energy uptake and utilization in cells is a dynamic process regulated by interacting 
metabolic networks. Interrogation of this complex network would benefit from rapid, 
simple, and sensitive techniques to measure key metabolites. Promegahas 
developed bioluminescent assays for robust detection of glucose, lactate, glutamate, 
and glutamine in a plate-based format. The assays are versatile and amenable to 
higher-throughput formats, and compatible with many sample types.

Monitoring metabolites in cell culture medium can provide information about changes 
that occur in cellular metabolic pathways. Glucose consumption and lactate secretion 
can serve as indicators of glycolysis, while glutamine secretion can provide 
information about glutaminolysis. Changes can be monitored over time or after 
treatments, such as exposure to hypoxic conditions, by assaying small amounts of 
diluted medium.

Core Reaction

34

Lytic or Non-Lytic Assay

No Cellular 
Engineering Required

RNA/DNA Isolation 
Depends on assay format

Assay Summary:

Not a direct assay. Glutamine 
(Gln) must be converted to 
Glutamate (Glu) for assay, then 
compared to a Glu assay alone. 
Difference equals Gln.



16

细胞能量代谢物检测
细胞对能量的吸收和利用是一个由相互作用的代谢网络调节的动态过程。对这个复杂网络的质疑将得益于快速、简单和敏感的

关键代谢物检测技术。Promega 已开发出强大的生物发光检测法，可在多孔板模式检测葡萄糖、乳酸、谷氨酸和谷氨酰胺。这

些检测系统用途多，能够适应更高的检测通量，并且兼容多种样品类型。

监测细胞培养基中的代谢物可以提供细胞代谢途径变化的信息。葡萄糖消耗和乳酸分泌可作为糖酵解的指标，而谷氨酰胺分泌

可提供有关谷氨酰胺分解的信息。变化可以随着时间或处理 ( 如暴露于缺氧条件下 ) 通过检测少量培养基来进行监测。

• 可检测糖酵解过程中的葡萄糖消耗和糖异生产生的葡萄糖。

• 乳酸被认为是参与癌症发展、糖尿病和其他疾病的中间代

谢的一种重要调控分子。

• 谷氨酸是一种重要的代谢物，是合成核酸、核苷酸和蛋白

质的前体。上调的谷氨酸产量被认为是癌细胞为支持高增

长速率而对谷氨酰胺分解依赖性增强的标志物。

代谢物特异的脱氢酶催化代谢物的氧化，同时伴随着 NAD+ 还原为 NADH。在 NADH 存在下，还原酶将萤光素前体 - 还原酶底

物还原成萤光素。在萤光素酶反应中，利用萤光素酶和 ATP 检测萤光素，所发出的光信号与样品中代谢物的量成正比。

• 快速灵活的样品制备

可测定包括培养基、细胞、组织和血浆在内的多种样品类型

中的代谢物。只需极少步骤，无需离心和离心柱。简单的样

品孔内处理方式更适合细胞内检测。

• 方便的分析

线性范围宽，高达 3 个数量级，可实现对多种浓度范围的样

品的轻松测定。

• 检测微小变化

与比色和荧光检测相比，检测窗口更宽 (S/Bmax>100)，可更

好地区分代谢物水平的微小变化。

• 从每个样品中获取更多信息

可实现从同一样品中检测多种代谢物。并且可联合应用细胞

活力检测进行多重检测，更便于均一化处理。

• 满足高通量和流程化工作需求

   功能

   检测原理

   产品特点
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94

0M
AReductase Luciferin

Lactate Glucose Glutamate

Glutamine

Glutamate

Proluciferin
(Reductase 
Substrate)

NADH

NADH

LDH + NAD+ GlcDH + NAD+ GluDH + NAD+

GLS

NADH NADH NADH
NADH Generation

Light

NAD+

Ultra-Glo™ 

rLuciferase,
ATP

GluDH + NAD+

上图：iCell 肝细胞 2.0（Cellular Dynamics，Inc.）在 GravityTRAPTM 超低吸

附 96 孔球体板（InSphero；~2000 个细胞 / 孔）上生长为球状体。检测当天，

将细胞在无葡萄糖的糖异生培养基中培养 1.5 小时以促进肝葡萄糖的产生。洗

涤细胞，用含不同浓度胰岛素的糖异生培养基代替培养基孵育 6 小时。将一半

培养基从孔中取出，并与等量葡萄糖检测试剂混合。60 分钟后，用 GloMax® 
Discover 多功能检测仪检测光信号。剩余的细胞和培养基（25ul；细胞裂解液）

通过添加 12.5ul Inactivation Solution 来检测葡萄糖，并摇动平板 5 分钟。用

12.5ul Neutralization Solution中和样品，然后用 50ul葡萄糖检测试剂中和样品，

并在室温下培养 60 分钟后检测光信号。
   产品列表

检测代谢物 产品 规格 (96 孔板 ) 目录号

葡萄糖 Glucose-Glo™ Assay 
100 assays J6021

1,000 assays J6022

乳酸 Lactate-Glo™  Assay 
100 assays J5021

1,000 assays J5022

谷氨酸 Glutamate-Glo™ Assay
100 assays J7021

1,000 assays J7022

谷氨酰胺 Glutamine/ Glutamate-Glo™ Assay
100 assays J8021

1,000 assays J8022

Energy Metabolite Assays 
Sensitive, Simple Bioluminescent Glucose, Lactate, Glutamate and 
Glutamine Assays

• Quickly Measure Metabolites in a Variety of Sample Types: 
Measure in media, cells, tissue and plasma. The assays require 
minimal preparation steps with no need for centrifugation and spin 
columns.

• Measure Across a Wide Range of Concentrations: Broad 
linearity up to 50µM enables simple sample measurement.

• Detect Small Changes: Wide assay window with S/Bmax > 1000 
allows better discrimination of small changes in metabolite levels 
compared to colorimetric and fluorometric assays.

• Gain More Information Per Sample: The assays are amenable 
to measuring multiple metabolites from the same sample. 
Multiplex with cell viability assays for normalization.

Product Cat. # Size

Glucose-Glo™ Assay
J6021 5ml

J6022 50ml

Lactate-Glo™ Assay
J5021 5ml

J5022 50ml

Glutamate-Glo™ Assay
J7021 5ml

J7022 50ml

Glutamine/Glutamate-Glo™ Assay
J8021 5ml

J8022 50ml

Read the paper 
about the 

design and use 
of these assays

Leippe, D., et al. (2016) Bioluminescent 
assays for glucose and glutamine 
metabolism: high-throughput screening 
for changes in extracellular and 
intracellular metabolites. SLAS 
Discovery 22, 366-77

iCell® Hepatocytes 2.0 (Cellular Dynamics, Inc.) were grown as spheroids on GravityTRAP™ 
Ultra-Low Attachment 96-well spheroid plates (InSphero; ~2,000 cells/well).  On the day of 
assay, cells were cultured for 1.5 hours in a glucose-free gluconeogenesis medium to 
promote hepatic glucose production. The cells were washed and medium replaced with 
gluconeogenesis medium containing various concentrations of insulin and incubated for 6 
hours.  Half of medium was removed from the wells and combined with an equal volume of 
Glucose Detection Reagent. After 60 minutes, the luminescence was measured with a 
GloMax® Discover Instrument.  The remaining cells plus media (25µl; cell lysate) were 
assayed for glucose as well by adding 12.5µl of Inactivation Solution and the plate was 
shaken for  5 minutes. The sample was neutralized with 12.5µl of Neutralization Solution 
followed by 50µl of Glucose Detection Reagent and luminescence was measured after a 60 
minute room temperature incubation. Further details of this experiment available in the 
Glucose-Glo™ Technical Manual TM494.

Insulin-mediated inhibition of gluconeogenesis in 
iPSC-derived human liver spheroids 

Medium
Cell Lysate

Learn more about the
Energy Metabolite Assays:

https://bit.ly/2AsQy0d

35Metabolic Changes
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上图：HepG2和HCT116细胞分别以100，800和6400细胞 /孔接种于不同的超低吸附（ULA）培养板中，在37℃、5%CO2条件下培养4天。然后将25μl MEM（HepG2）

或 McCoy’s 培养基（HCT116）中的微组织转移到白壁检测板中，并用 MEM（HepG2）或 Hank’s 平衡盐溶液（HCT116）含有终浓度为 2、10 或 50μm 的甲萘醌、

25μm 的 H2O2 底物和 0.5mM 的丙酮酸盐进行处理。检测前，微组织在在 37℃、5%CO2 条件下培养 2 小时，然后在 H2O2 存在条件下加入 ROS-GloTM Detection 

Reagent(n=3) 检测。发光信号用 GloMax® Discover System 检测。

3D 细胞 ROS 水平检测

ROS-Glo™ H2O2 Assay 
ROS-Glo™ H2O2 Assay 是一种均质、快速、灵敏的生物发光检测试剂盒，用于检测特定

酶学反应或细胞培养物中活性氧簇 (reactive oxygen species, ROS) 之一的过氧化氢 (H2O2)

水平，过氧化氢是各种 ROS 中最稳定的种类。

萤光素衍生物底物与样品共孵育，可直接与 H2O2 反应生成萤光素前体。加入 ROS-Glo™ 

Detection Solution 后，萤光素前体转换为萤光素，经溶液中的 Ultra-Glo™  重组萤光素酶

催化产生发光信号，光信号强度与样品中的 H2O2 水平成正比。

• 细胞学检测：兼容多种细胞培养基 ( 有 / 无血清均可 )，无需提前去除培养基。

• 简单、快速：均质检测，步骤简单，仅需两步试剂加入操作。

• 非 -HRP- 检测： ROS-Glo™ H2O2 底物直接与过氧化氢反应，省去辣根过氧化物酶

(HRP) 作为偶联酶的反应步骤，消除了因 HRP 抑制引起的假阳性结果。

• 兼容自动化检测模式：可轻松从 96- 孔板格式升级至 384- 孔板模式。

• 灵活：可在细胞及酶学反应两种模式下筛选化合物。

• 兼容多重分析：可通过联合使用实时细胞毒性分析 (CellToxTM Green Cytotoxicity 

Assay) 或细胞活力检测方法，在同一细胞孔中获得更多细胞健康数据，节约细胞培养

费用与时间。

   特点

   反应原理

   产品列表

产品 规格（96 孔板） 目录号

ROS-Glo™ H2O2 Assay 
100 assays G8820

500 assays G8821

11
36
0M
B

加入H2O2底物溶液，

孵育6个小时。

加入ROS-GloTM 检测试剂，

孵育20分钟。

读取生物发光信号。

99
53

M
A

Assay Buffer

bis-AAF-R110
Substrate

ATP Detection
Substrate

ATP Detection
Reagent

ATP Detection
Buffer

制备5X毒性检测试剂

将试剂加入含有细胞和

待测化合物的多孔板中

37℃孵育30mins

检测荧光信号

485nm激发/520-530nm
发射

将多孔板平衡至室温

制备ATP Detection 
Reagent。

将ATP Detection Reagent加
入含有细胞,待测化合物和毒

性检测试剂的多孔板中，混

合均匀

5mins-1h后检测生物发光信号

孵育
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ROS-Glo™ H2O2 Assay
Monitor H2O2 levels to monitor cellular oxidative stress

Product Cat. # Size

ROS-Glo™ H2O2 Assays
G8820 10ml

G8821 50ml

• Bioluminescent cell-based or in vitro biochemical assay

• Simple add-mix-measure protocol eliminates sample preparation 
steps. Measure H2O2 directly in the well.

• Substrate reacts directly with H2O2 minimizing variability seen with 
enzyme-coupled detection reactions (e.g. HRP)

• Amenable to 96-, 384- to 1,536-well formats

Recent Citations:
Bathrinarayanan, P.V., et al. (2018) An investigation into E-cigarette cytotoxicity in-
vitro using a novel 3D differentiated co-culture model of human airways. Toxicol. In 
Vitro 52, 244-64..
Bozzi, F., et al. (2017) MIF/CD74 axis is a target for novel therapies in colon 
carcinomatosis. J. Exp. Clin. Cancer Res. 36, 16.

ROS-Glo™ H2O2 Assay signals from 3D microtissues 
treated with menadione.

HepG2 and HCT116 cells were seeded in separate ULA (Ultra Low Attachment) plates 
at 100, 800, and 6,400 cells/well and grown for 4 days at 37°C, 5% CO2. Microtissues 
in 25µl of MEM (HepG2) or McCoy’s medium (HCT116) were then transferred to a 
white-walled assay plate and treated with a final concentration of 2, 10, or 50µM 
menadione, 25µM H2O2 Substrate, and 0.5mM pyruvate in MEM (HepG2) or Hank’s 
balanced salt solution (HCT116). Microtissues were incubated at 37°C, 5% CO2 for 2 
hours before assaying for presence of H2O2 by addition of the ROS-Glo™ Detection 
Reagent (n=3). Luminescence was read using a GloMax® Discover System.

Learn more about the
ROS-Glo™ H2O2 Assay:

https://bit.ly/2FLs4VV
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ROS-Glo™ H2O2 Assay
Monitor H2O2 levels to monitor cellular oxidative stress

Product Cat. # Size

ROS-Glo™ H2O2 Assays
G8820 10ml

G8821 50ml

• Bioluminescent cell-based or in vitro biochemical assay

• Simple add-mix-measure protocol eliminates sample preparation 
steps. Measure H2O2 directly in the well.

• Substrate reacts directly with H2O2 minimizing variability seen with 
enzyme-coupled detection reactions (e.g. HRP)

• Amenable to 96-, 384- to 1,536-well formats

Recent Citations:
Bathrinarayanan, P.V., et al. (2018) An investigation into E-cigarette cytotoxicity in-
vitro using a novel 3D differentiated co-culture model of human airways. Toxicol. In 
Vitro 52, 244-64..
Bozzi, F., et al. (2017) MIF/CD74 axis is a target for novel therapies in colon 
carcinomatosis. J. Exp. Clin. Cancer Res. 36, 16.

ROS-Glo™ H2O2 Assay signals from 3D microtissues 
treated with menadione.

HepG2 and HCT116 cells were seeded in separate ULA (Ultra Low Attachment) plates 
at 100, 800, and 6,400 cells/well and grown for 4 days at 37°C, 5% CO2. Microtissues 
in 25µl of MEM (HepG2) or McCoy’s medium (HCT116) were then transferred to a 
white-walled assay plate and treated with a final concentration of 2, 10, or 50µM 
menadione, 25µM H2O2 Substrate, and 0.5mM pyruvate in MEM (HepG2) or Hank’s 
balanced salt solution (HCT116). Microtissues were incubated at 37°C, 5% CO2 for 2 
hours before assaying for presence of H2O2 by addition of the ROS-Glo™ Detection 
Reagent (n=3). Luminescence was read using a GloMax® Discover System.

Learn more about the
ROS-Glo™ H2O2 Assay:

https://bit.ly/2FLs4VV

37Metabolic Changes
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3D 细胞谷胱甘肽水平检测

GSH-Glo™ Glutathione Assay
GSH 水平的改变对细胞毒性反应的评价非常重要，并且是氧化应激的重要指标，可能引起细胞凋亡或细胞死亡。Promega 试剂

盒提供了简单、迅速的微孔板检测方案，直接检测微孔板培养细胞中总谷胱甘肽（GSH+GSSG）及氧化型谷胱甘肽（ GSSG ）

水平、 GSH 或 GSH/GSSG 比值，检测获得的结果既可反应细胞健康或氧化应激水平，也可用于药物开发筛选，发现能够影响细

胞内谷胱甘肽水平的新化合物。

GSH 检测：

GSH 探针（萤光素 -NT）在谷胱甘肽 S- 转移酶的催化作用下

转变为萤光素（luciferin），并与萤火虫萤光素酶反应偶联，

最终检测的稳定发光信号与样品中存在的 GSH 的量成正比。

• 更高的灵敏度

• 更快获得结果

• 兼容自动化检测

• 无荧光干扰

• 测定具有生理相关性 GSH/GSSG 的 比值

• 操作简单：无需预处理样品

• 性能更强劲

GSH/GSSG 检测：

总谷胱甘肽与 GSSG 的检测反应是平行进行的，一个反应

用于检测总谷胱甘肽的量，通过用还原试剂将细胞裂解液中

的所有谷胱甘肽（GSH+GSSG）都转变为还原型谷胱甘肽

GSH 来实现。在另一个反应中，先用一种试剂阻断所有的

GSH，同时保持 GSSG 不变，之后将 GSSG 还原为 GSH，

并用发光反应来定量测定氧化型谷胱甘肽 GSSG 的含量。由

于这些检测都是直接在含有细胞的培养孔中进行的，从而使

得 GSH 或 GSSG 的损失最小，减少了可变性。

HCT116 球状体平行孔中检测总谷胱甘肽和细胞活力

   检测原理

   产品特点

   产品列表

检测代谢物 产品 规格 (96 孔板 ) 目录号

还原型谷胱甘肽（GSH） GSH-Glo™ Glutathione Assay
100 assays V6911

500 assays V6912

氧化性谷胱甘肽（GSSG）与
总谷胱甘肽（GSH+GSSG）比率

GSH/GSSG-Glo™ Assay
100 assays V6611

500 assays V6612

GSH/GSSG-Glo™ Assay
Measure physiologically relevant GSH/GSSG ratios

Product Cat. # Size

GSH/GSSG-Glo™ Assay
V6611 10ml

V6612 50ml

The GSH/GSSG-Glo™ Assay is a luminescence-based system for the 
detection and quantification of total glutathione (GSH +GSSG), GSSG 
and GSH/GSSG ratios in cultured cells. Simple add-mix-measure 
protocol directly in cell culture wells

• Allows direct measure of total and GSSG minimizing variability
• Reduces sample handling 
• Shortens time to results
• Amenable to 384-well format

• Sensitive luminescent multiwell-plate assay minimizes the number 
of cells required

For the total glutathione assay, the medium was removed from 4-day ~350 mm 
HCT116 spheroids treated for 48 hr with buthionine sulfoximine. 50µl of Total 
Glutathione Lysis Reagent was added and the plates shaken for 30 minutes. 
50µl of Luciferin Generation Reagent was then added, and after a 30 minute 
incubation, 100µl of Luciferin Detection Reagent was added. After a final 15 
minute incubation, luminescence was recorded. ATP was assayed from parallel 
samples using the CellTiter-Glo® 3D Assay.

Monitoring total glutathione and viability in parallel 
wells of HCT116 spheroids.

Recent Citations:
Wang, Y., et al. (2018) CPT1A-mediated fatty acid oxidation promotes colorectal 
cancer cell metastasis by inhibiting anoikis. Oncogene 37, 6025-40.

Learn more about the
GSH/GSSG-Glo™ Assay:

https://bit.ly/2E0VkGI
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Ultra-Glo™
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GSH
GSH
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GSSG
GSSG

GSSG
GSSG

GSH
GSH

GSH
GSH

GSSG
GSSG

GSSG
GSSG

Lyse cells and reduce
GSSG to GSH to measure
total glutathione.

Lyse cells and block
GSH. Reduce GSSG
to GSH to measure
oxidized glutathione.

Total Glutathione Measure

Oxidized Glutathione Measure

总谷胱甘肽测定

裂解细胞，将 GSSG 还原为 GSH
检测总谷胱甘肽水平

氧化型谷胱甘肽测定

裂解细胞，阻断 GSH 将 GSSG 还原为

GSH 以检测氧化型谷胱甘肽含量
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GloMax® Detection Systems

GloMax® Navigator

GloMax® Navigator
• 96 孔板读板仪

• 发光检测

GloMax® Explorer
• 6-384 孔板读板仪

• 发光检测

• 荧光检测

• 可见吸收光检测可选

更多信息请浏览 www.promega.com/glomax

GloMax® Discover
• 6-384 孔板读板仪

• 发光检测

• 带滤片的发光检测

• 荧光检测

• 可见吸收光检测

• UV 吸收光检测

• BRET/FRET 检测

GloMax® Explorer

GloMax® Discover

The Readers Designed for Your Assays
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价格查询

技术资料

中文说明书

市场活动

实验工具

经销商信息

关注关注 Promega 微信公众号微信公众号

普洛麦格 ( 北京 ) 生物技术有限公司 
Promega (Beijing) Biotech Co., Ltd
地址：北京市东城区北三环东路 36 号环球贸易中心 B 座 907-909
电话：010-58256268            
网址：www.promega.com
技术支持电话：800 810 8133( 座机拨打 )，400 810 8133( 手机拨打 )
技术支持邮箱：chinatechserv@promega.com
印刷时间：2020.3

www.promega.com/applications/3d-cell-culture-guide


