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细胞代谢

肿瘤代谢

• 肿瘤细胞需要独特的代谢。

• 葡萄糖和谷氨酰胺的摄取增加。

• 高水平的 ROS。

• 调节氧化还原电位—GSH/GSSG,NAD(P)/NAD(P)H。

• 满足高分子生物合成的合成代谢需求—NADPH。

免疫代谢

• 代谢物水平通常由于局部营养物耗尽或代谢废物的产
生而改变，可以激活或抑制 T 细胞和其他免疫细胞的
细胞内代谢途径。

• 监测代谢物水平是研究肿瘤中免疫细胞活化的有效
方法。

代谢疾病

• 营养摄取、储存和释放的失调。

• 脂肪和肌肉细胞的葡萄糖摄取。

• 肝细胞的葡萄糖释放 ( 糖异生 )。

• 脂肪分解和脂肪生成。
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细胞代谢检测系统优势 | 生物发光法的优势

细胞代谢检测系统优势

生物发光法的优势
Promega 大部分细胞代谢检测试剂盒都是基于生物发光法，其优势如下：

• 无需激发：不同于荧光，生物发光依靠基于萤光素酶与底物的酶学反应产生自发光，无需激发光；
• 背景低，灵敏度高：无激发光造成的背景，灵敏度更高，比荧光灵敏度高 100 倍；
• 不受化合物自发荧光干扰：待测化合物经常会产生自发荧光，从而对基于荧光法的检测造成干扰，生物发光法则避免了这个

问题，更加适合作为细胞学分析手段。
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1 操作简单 无需细胞收集和离心

2 多种样本 适用于多种样本类型，包括难裂解的 3D 样本类型

3 仪器兼容 无需特殊仪器，只需具有发光检测功能的多功能检测仪

4  高通量 基于多孔板的检测试剂盒，可拓展到 96/384/1536 孔板

5 高灵敏度 生物发光法，灵敏度显著高于吸光或荧光法，只需很少的起始细胞
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Promega 细胞代谢检测解决方案
可以提供以下细胞代谢靶标检测试剂盒：

与 Promega 高灵敏度发光检测试剂
组成完整细胞代谢检测解决方案

GloMax™ Discover 多功能读板仪

没有找到我需要检测的靶标？使用定制检测系统！
• Metabolite-Glo™ Detection System 用户提供特异性脱氢酶，可自行 DIY 定制代谢物检测系统。
• Dehydrogenase-Glo™ Detection System 用户提供特异性代谢物，可自行 DIY 定制脱氢酶检测系统。
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细胞代谢检测系统性能

细胞代谢检测系统性能

  检测标志物 样本类型 检测通量 线性范围 时间   产品 目录号 | 规格

糖
代
谢

葡萄糖摄取
2-deoxyglucose
(2DG)

哺乳动物细胞 96/384 0.5-30μM 0.5-5 小时
Glucose 
Uptake-Glo™ 
Assay

J1341 | 5ml
J1342 | 10ml
J1343 | 50ml

葡萄糖
Glucose

3D 细胞、裂解物、组织、
血浆 / 血清 96/384 <50μM 

S/B max > 1000 1 小时 Glucose-Glo™ 
Assay

J6021 | 5ml
J6022 | 50ml

L- 乳酸
Lactate

3D 细胞、裂解物、组
织匀浆，血浆 / 血清 96/384 <200μM

S/B max > 200 1 小时 Lactate-Glo™ 
Assay

J5021 | 5ml
J5022 | 50ml

糖原 
Glycogen

3D 组织匀浆，细胞，
血浆 / 血清 96/384 20ng-20μg/ml

S/B max > 150 1 小时 Glycogen-Glo™ 
Assay

J5051 | 5ml
J5052 | 50ml

胰高血糖素
Glucagon 细胞系或胰岛 96/384 1pM–2nM

S/B max ~500 70 分钟
Lumit™ 
Glucagon 
Immunoassays

W8020|
100-400assays
W8022 | 
500-2000assays

氨
基
酸
代
谢

谷氨酰胺
Glutamin/
Glutamate

3D 细胞、裂解物、组织、
血浆 / 血清 96/384 ~25-50nM

S/B max > 300 1 小时
Glutamine/ 
Glutamate-
Glo™Assay

J8021 | 5ml
J8022 | 50ml

谷氨酸
Glutamate

3D 细胞、裂解物、组织，
血浆 / 血清 96/384 5nM-50μM

S/B max > 100 1 小时 Glutamate-
Glo™Assay

J7021 | 5ml
J7022 | 50ml

支链氨基酸
BCAA

3D 哺乳动物细胞、细
胞培养基、血浆 /血清、
细胞裂解物、组织匀浆

96/384 50nM-25μM
S/B max > 300 — BCAA-Glo™ 

Assay
JE9300 | 5ml
JE9400 | 50ml

脂
代
谢

甘油
Glycerol

3D 细胞、细胞培养基、
组织匀浆，血清 96/384 0.1-80μM

1-5pmole/sample <2 小时 Glycerol-Glo™ 
Assay 

J3150 | 5ml
J3151 | 50ml

甘油三酯
Triglyceride

3D 细胞、细胞培养基、
组织匀浆，血清 96/384 0.1-80μM

1-5pmole/sample <2 小时 Triglyceride-
Glo™ Assay

J3160 | 5ml
J3161 | 50ml

胆固醇 / 胆固醇酯
Cholesterol and
cholesterol esters

3D 细胞、细胞培养基、
组织匀浆，血清 96/384 0.1-80μM

1-5pmole/sample <2 小时

Cholesterol/
Cholesterol 
Ester-Glo™ 
Assay

J3190 | 5ml
J3191 | 50ml

β- 羟基丁酸
BHB

3D 哺乳动物细胞、细
胞培养基、组织，血浆
/ 血清

96/384 50nM -25μM
S/B max > 150 <2 小时

BHB-Glo™ 
(Ketone Body) 
Assay

JE9500 | 5ml
JE9600 | 50ml

NEW

NEW

NEW
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细胞代谢检测系统性能

  检测标志物 样本类型 检测通量 线性范围 时间   产品 目录号 | 规格

辅
因
子

NAD(P)H 酶 96/384/1536 25nM-50μM
S/B max ~ 400 40-60 分钟 NAD(P)H-Glo™  

Detection System
G9061 | 10ml
G9062 | 50ml

NAD/NADH 3D 细胞，酶 96/384/1536 1-500nM
S/B max ~ 250 30-60 分钟 NAD/NADH-Glo™ 

Assay
G9071 | 10ml
G9072 | 50ml

NADP/NADPH 3D 细胞，酶 96/384/1536 1-500nM
S/B max ~ 250 30-60 分钟 NADP/NADPH-

Glo™ Assay
G9081 | 10ml
G9082 | 50ml

线
粒
体
功
能

线粒体细胞膜完整性
和 ATP 水平 哺乳动物细胞 96/384 — 30 分钟 +

50-60 分钟
Mitochondrial
ToxGlo™ Assay

G8000 | 10ml
G8001 | 100ml

苹果酸
Malate

3D 细胞培养基、细
胞裂解物，组织匀浆，
血浆 / 血清

96/384 50nM-25μM
S/B max > 200 — Malate-Glo™ 

Assay
JE9100 | 5ml
JE9200 | 50ml

丙酮酸
Pyruvate

3D 细胞、细胞培养
基等复杂样本 96-384 400nM-50μM

S/B max > 150 — Pyruvate-Glo™ 
Assay

J4051 | 5ml
J4052 | 50ml

氧
化
应
激

ROS
H2O2 水平 3D 细胞，酶 96/384 — 2 小时 ROS-Glo™ H2O2 

Assay
G8820 | 10ml
G8821 | 50ml

谷胱甘肽
GSH

细胞，组织，血液样
本 96/384 — 45 分钟 GSH-Glo™ 

Glutathione Assay
V6611 | 10ml
V6612 | 50ml

谷胱甘肽 /
氧化型谷胱甘肽比率
GSH/GSSG ratio

3D 细胞、组织提取
物、血液样本 96/384 — 45 分钟 GSH/GSSG-Glo™  

Assay
V6911 | 10ml
V6912 | 50ml

DIY
定
制
检
测
系
统

依赖于 NAD 或
NADP 的代谢物特异
性脱氢酶
Dehydrogenase

培养细胞，培养基样
品，组织匀浆和血清 96/384 — —

Dehydrogenase-
Glo™ Detection 
System

J9010 | 5ml
J9020 | 50ml

代谢物 细胞裂解物，组织匀
浆和血清等复杂样本 96/384 — — Metabolite-Glo™ 

Detection System
J9030 | 5ml
J9040 | 50ml

NEW

NEW

NEW

• 其他生物样本类型如脑脊液、尿液、细菌等需客户自己进行测试；
• 3D 表示可以用于或经过特殊处理可以用于 3D 培养样本的检测；
• Lumit™ Insulin Immunoassays 产品暂未发布，详情请咨询 Promega；

细胞代谢检测系统性能
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细胞代谢检测系统原理

细胞代谢检测系统原理
基于 NAD(P)H 的生物发光法检测
该方法利用酶偶联，代谢物和其特异性脱氢酶反应，将 NAD(P)+ 还原成 NAD(P)H，存在 NADH 时，还原酶将萤光素前体
Reductase Substrate 还原为萤光素。萤光素通过 Ultra-Glo™ rLuciferase 催化定量，反应产生的光信号与样品中代谢物的量成
正比，通过发光检测仪进行检测。

基于 H2O2 的生物发光法检测
该方法利用酶偶联，代谢物和其特异性氧化酶反应，生成 H2O2，存在 H2O2 时， H2O2 底物会生成萤光素前体，加入检测试剂，
将萤光素前体转化为萤光素，萤光素通过 Ultra-Glo™ rLuciferase 催化定量，反应产生的光信号与样品中代谢物的量成正比，通
过发光检测仪进行检测。

基于 Lumit™ 免疫检测的生物发光法检测
Lumit™ 免疫检测系统基于 NanoLuc® Binary Technology（NanoBiT®）。抗体分别用 NanoLuc® 萤光素酶的大小亚基（称为
SmBiT 和 LgBiT）进行化学标记。在分析物存在的情况下，两种抗体非常接近，从而使 SmBiT 和 LgBiT 形成有活性的酶在底物
存在的情况下产生明亮的发光信号。反应产生的光信号与样品中分析物的量成正比，通过发光检测仪进行检测。

Metabolite Metabolite

Detection

Glucose Uptake
Glucose
Lactate
Glycogen
Glutamine
Glutamate
BHB(Ketone Body)
Malate
Triglyceride
Glycerol
Cholesterol/Cholesterol Easter
NAD/NADH
NADP/NADPH
NAD(P)H

Present in sample

Analyte
Glucagon
Insulin

Analyte

LumitTM

detection reagent+ Detection

70 min

LumitTM

antibodies+

LgBiT SmBiT NanoBiT® luciferase

Present in sample

Detection

Metabolite
ROS
Pyruvate
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DIY 定制代谢检测系统

DIY 定制代谢检测系统
自行定制代谢物检测系统
Metabolite-Glo™ Detection System 是一种基于NAD(P)H生物发光检测技术的检测系统。本试剂盒可用于培养细胞，培养基样品，
组织匀浆和血清，构建您专属的生物发光代谢物检测方法 , 具体操作方法参考说明书或咨询 Promega 。

Step1：确定依赖于 NAD 或 NADP 的代谢物特异性脱氢酶（用户自行准备）；
Step2：根据 Metabolite-Glo™ Detection System 试剂盒操作说明书或 Application Note 构建您的专属代谢物检测方法；
Step3：使用具有发光功能的多功能检测仪完成检测。

自行定制脱氢酶检测系统
Dehydrogenase-Glo™ Detection System 是一种基于 NAD(P)H 生物发光检测技术的检测系统。您需要提前确定并提供依赖于
NAD 或 NADP 的脱氢酶底物，本试剂盒可用于细胞裂解物，组织匀浆和其他样品，可构建您专属的特异性脱氢酶检测方法，具
体操作方法参考说明书或咨询 Promega。

代谢途径 脱氢酶 脱氢酶底物  (NAD/NADP)

糖酵解 甘油醛 -3- 磷酸脱氢酶（GAPDH） d- 甘油醛 3- 磷酸 （Sigma Cat.# 39705） NAD

磷酸戊糖途径 葡萄糖 -6- 磷酸脱氢酶（G6PDH） 葡萄糖 6- 磷酸 （Sigma Cat.# 10127645001） NADP

磷酸戊糖途径 6- 磷酸葡萄糖酸脱氢酶（6PGDH） 6- 磷酸葡萄糖酸酯 （Sigma Cat.# P7877） NADP

TCA 循环 异柠檬酸脱氢酶 （IDH） d- 异柠檬酸酯，（Sigma Cat.# 58790） NADP

产品 规格 目录号

Dehydrogenase-Glo™ Detection System
5ml J9010

50ml J9020

Metabolite-Glo™ Detection System
5ml J9030

50ml J9040

检测代谢途径脱氢酶及推荐脱氢酶底物：

产品订购信息

检测原理

Bioluminescent Energy Metabolite Assays    5[I]

NADH NAD+NAD+

Proluciferin
(Reductase Substrate)

Luciferin

Ultra-Glo™ rLuciferase, 
ATP

LightReductase

Specific Dehydrogenase

Metabolite sample:

Glucose

Lactate

Glutamate

Glutamine Product

Incubate 60 minutes

Record luminescence

GloMax® System

Detection Reagent

NADReductase Reductase 
Substrate

Specific
Dehydrogenase

Add Glucose-Glo™, Lactate-Glo™, 

Glutamate-Glo™ or Glutamine/Glutamate-Glo™ 

Detection Reagent to prepared sample 

at 1:1 ratio

Samples

Prepare Glucose, Lactate,

Glutamate and Glutamine

Detection Reagent

Luciferin 
Detection 
Solution

• Cell Culture Media

• Plasma, Serum

• Cell Lysates

• Cultured Cells

• Tissues

代谢物
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1 步法 ATP 检测 最低仅需 10min 孵育 高通量 2D 细胞 /3D 细胞 / 生化样本

相关金牌技术 -CellTiter-Glo® 细胞活力检测系统

细胞活力检测的“金标准”—Promega 的 CellTiter-Glo® Luminescent Cell Viability Assay，简称 CTG。被广大用户评价为最经典
的细胞 ATP 检测方法，是公认的高灵敏度、快速细胞活力检测试剂盒，也是高分文章的宠儿，拥有海量的引用文献，是进入了
各大药厂药物研发 SOP 多年的经典系统。

检测原理
利用萤光素酶在与甲虫萤光素底物进行发光
反应时需要 ATP，而 ATP 的量与发光强度
呈线性关系。

产品性能

CellTiter-Glo® 细胞活力检测系统

性能指标 CellTiter-Glo® Luminescent Cell 
Viability Assay

CellTiter-Glo® 2.0 
Assay

CellTiter-Glo®3D 
Cell Viability Assay

产品特点

• 经典金标准检测法（简称 CTG）
• 快速，最快 10 分钟孵育
• 灵敏，可检测低至 10 个细胞
• 高通量，轻松兼容 96-1536 通量

• CTG 的迭代产品
• 单一试剂，可直接使用
• 试剂更稳定

• 专为 3D 培养样本而设计
• 具有 CTG 产品所有特点

细胞类型 2D 培养细胞 , 3D 培养细胞 2D 培养细胞 , 3D 培养细胞 3D 培养细胞，2D 培养细胞

3D 培养细胞检测 <350 微米 <350 微米 700 微米

重组试剂室温稳定性 8 小时 7 天 12 小时

重组试剂 4℃稳定性 3.5 天 2 个月 3.5 天

信号半衰期 ( 小时 ) >5 小时 >5 小时 >3 小时

检测灵敏度 (384 孔板 ) 10-15 个细胞 10 个细胞 15 个细胞

反应时间 10min 10min <30min

检测仪器 具有生物发光功能的多功能检测仪

目录号 | 规格

G7570 | 10ml
G7571 | 10X10ml
G7572 | 100ml
G7573 | 10X100ml

G9241 | 10ml
G9242 | 100ml
G9243 | 500ml

G9681 | 10ml
G9682 | 10X10ml
G9683 | 100ml
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相关金牌技术 - 其他细胞活力检测系统

相关金牌技术 - 细胞毒性检测系统

性能指标
产品名称

RealTime-Glo™ MT Cell 
Viability Assay

CellTiter-Fluor™ Cell 
Viability Assay

CellTiter 96® AQueous One 
Solution Cell Proliferation Assay

检测类型 生物发光 荧光 400Ex/505Em 吸光 490nm

检测原理

活细胞可将特异性底物前体还原为 
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。

检测活细胞内一种保守蛋白酶，活
性仅与完好的活细胞有关。可穿透
细胞膜的活性底物（CF-AFC）进入
活细胞后，被活细胞蛋白酶切割，
产生荧光信号。

MTS 新型四唑盐可与线粒体中的脱
氢酶反应产生可溶性的棕色甲臜，
直接释放至培养基中。

检测标志物 活细胞还原电位 活细胞内蛋白酶 线粒体脱氢酶

产品特点
●   非裂解性，可长达 72h 实时监测

细胞活力
●   裂解性，适合多重检测

●   升级版一步法 MTS，无需去除 
     培养基上清或加入有机溶剂

时间 实时监测 0.5-3h 1-4h

灵敏度 <100 个细胞 / 孔 40 个活细胞 1000 个活细胞

通量 96/384/1536 96/384/1536 96/384

目录号 | 规格
G9711 | 100 assays
G9712 | 10×100 assays
G9713 | 1,000 assays

G6080 | 10 ml
G6081 | 5 × 10 ml
G6082 | 2 × 50 ml

G3582 | 200 assays
G3580 | 1,000 assays
G3581 | 5,000 assays

其他细胞活力检测系统

性能指标
产品名称

LDH-Glo™ Cytotoxicity
Assay

CytoTox 96® Non-
Radioactive Cytotoxicity 

Assay

CytoTox-Glo™ 

Cytotoxicity Assay
CellTox™  Green 

Cytotoxicity Assay

检测标志物 LDH 释放 LDH 释放 死细胞蛋白酶 膜破裂后的 DNA 荧光染色

检测类型 生物发光 吸光
 (490nm) 生物发光 荧光

(485– 500Ex/520– 530Em)

检测原理

乳酸脱氢酶 (LDH) 催化乳酸氧化，
同时 NAD+ 还原为 NADH。还原酶
利用 NADH 和还原酶底物生成萤光
素（Luciferin），然后 luciferin 被 
Ultra-Glo™ 超稳萤光素酶转化，产
生生物发光信号。

四唑盐 (INT) 能够与细胞膜损
坏的细胞中释放出来的 LDH
反应转变成红色的甲臜。

活细胞非渗透性肽底物可
与膜失去完整性后释放的“ 
死细胞蛋白酶”反应产生发
光信号。

专利荧光染料不能进入活
细胞，但可以进入受损细
胞与 DNA 结合，从而使受
损细胞荧光获得显著增强。

产品特点
●   一步法
●   高灵敏度，所需样品少（2-5μl）

●   经典，文献引用率高
●   仪器要求低

●   一步法，高灵敏度
●   单一试剂
●   膜完整性检测

●   终点法或可长时间实时          
     监测
●   膜完整性检测
●   可叠加其他发光检测试
     剂盒

时间 30 – 60 分钟 30 分钟 15 分钟 15 分钟 -72 小时

灵敏度 < 10 个死细胞 - 10 个死细胞（96 孔板） -

通量 96/384/1536 96/384 96/384/1536 96/384/1536

目录号 | 规格 J2380 | 10ml
J2381 | 50ml G1780 | 1,000 assays

G9290 | 10ml
G9291 | 5 × 10ml
G9292 | 2 × 50ml

G8741 | 10 ml
G8742 | 50 ml
G8743 | 100 ml
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脂代谢检测
Lipid Metabolism

Promega 脂质代谢检测提供了检测和定量甘油、甘油三酯、胆固

醇和胆固醇酯、BHB 的灵敏、简单的方法。这些检测方法可用于

脂肪分解和生成的量化，检测代谢变化和细胞模型中胰岛素和胰岛

素类似物的生物活性。

脂质代谢检测基于生物发光技术，适用于许多生物样品，包括单层

或 3D 结构的培养细胞、组织、细胞培养基、血浆和血清。该检测

方案无需有机提取步骤，适用于高通量应用，同时线性范围宽，敏

感度高，减少了所需的样品稀释次数，提升了辨别脂质代谢产物水

平微小变化的定量能力。
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脂代谢检测全线产品介绍

检测标志物 甘油 甘油三酯 胆固醇 / 胆固醇酯 BHB酮体

产品 Glycerol-Glo™ Assay Triglyceride-Glo™ Assay Cholesterol/Cholesterol 
Ester-Glo™ Assay

BHB-Glo™ (Ketone Body) 
Assay

目录号 | 规格 J3150 | 5ml
J3151 | 50ml

J3160 | 5ml
J3161 | 50ml

J3190 | 5ml
J3191 | 50ml

JE9500 | 5ml
JE9600 | 50ml

样本类型 细胞、培养基、3D培养物、
组织、血浆，血清

细胞、3D 微组织、
血浆、血清

细胞、裂解物、3D微组织、
和血浆，血清

3D微组织，哺乳动物细胞、
细胞培养基、血浆 / 血清

检测类型 生物发光 生物发光 生物发光 生物发光

灵敏度 1-5pmole 1-5pmole <1μM 50nM（S/N>3）

线性范围 0.1-80μM 0.1-80μM 0.1-80μM 50nM-25μM

高通量 96~384 孔板 96~384 孔板 96~384 孔板 96~384 孔板

操作时间 <2 小时 <2 小时 <2 小时 -

生物发光法消除了比色法和荧光法所受到的信号干扰，且无需有机提取步骤，操作简单。更宽的线性范围，减少样品稀释次数，
可鉴别脂代谢微小变化。

产品应用
用于脂肪分解和生成的量化，检测代谢变化和细胞模型中胰
岛素和胰岛素类似物的生物活性。

样本类型
细胞裂解物、培养基、组织匀浆、血清，脂蛋白组分，3D培养物。

技术优势
• 灵敏度 (1 - 5pmole /sample)；

• 线性范围宽 (0.1—80 μM)；

• 宽动态范围 ( 最大 S/B >100 倍 )；

• 适用于不同类型的样品；

• 兼容 96 孔和 384 孔板，适合高通量检测。

产品介绍 | 脂代谢检测
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高灵敏度 无需有机萃取 高通量

Triglyceride-Glo™ Assay 为检测培养细胞裂解物和其他生物样品如细胞培养基、血清和组织匀浆中的甘油三酯提供了一种发光
检测方法。该方法适用于检测正常和病理条件下甘油三酯的堆积和清除情况。

产品性能

应用数据：油红 O 染色法与 Triglyceride-Glo™ Assay 定量法的比较
脂溶性油红 O 染色：非直接定量，操作时间长，可直观观察染色
发光法甘油三酯定量检测：直接定量，操作简单，灵敏度、信背比高

引用文献

检测类型 生物发光发法
检测标志物 甘油三酯 Triglyceride

原理 基于 NAD(P)H 的酶偶联反应
样品类型 3D、组织匀浆，细胞，血浆 / 血清
检测步骤 简单，无需有机萃取，直接添加试剂检测
通量 自动化流程兼容，可拓展至 96-384 孔板
灵敏度 / 信背景比 0.1-80μM   1-5pmole/sample

时间 <2 小时

• Brian D. Fries, Fernando Tobias, Yijia Wang. et al.  (2023) 
Lipidomics Profiling Reveals Differential Alterations after FAS 
Inhibition in 3D Colon Cancer Cell Culture Models. Journal of 
Proteome Research. 

• Garofano L, Migl iozzi S, Oh YT, et al.  Pathway-based 
classification of glioblastoma uncovers a mitochondrial subtype 
with therapeutic vulnerabilities. Nat Cancer. 2021;2(2):141-156. 

产品订购信息

甘油三酯检测
Triglyceride-Glo™ Assay

产品 规格 目录号

Triglyceride-Glo™ Assay
5ml J3160

50ml J3161
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上图 . 对中性脂质进行染色是监测甘油三酯变化的常用方法，因此，为了证明 Triglyceride-Glo™ Assay 提供了相似但更多 的量化的数据，我们
对脂肪细胞分化的各个阶段进行了监测。在一组孔板中，细胞用油红 O（Oil Red O） 染色（A-D 组）；而另一套孔板使用了 Triglyceride-Glo™ 
Assay。两种检测均显示在初始的成纤维细胞中的甘油三酯含量最低 （A 组），分化而成熟脂肪细胞中则有大量的甘油三酯（D 组，分化 21 天）。
油红 O 染色提供了脂质堆积的定性图像，而 Triglyceride-Glo™ 提供了定量检测（例如，分化阶段 1 为 5 天，70µM；B 组，分化 12 天）

脂代谢检测 | 甘油三酯检测
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应用：NAFLD & NASH 肝病研究工具
包括非酒精性脂肪性肝病（NAFLD）和非酒精性脂肪性肝炎（NASH）在内的肝病是慢性疾病，无有效的治疗方法。为了支持肝
病研究人员，我们提供了简单可靠的方法来检测细胞代谢、氧化应激和炎症。我们的分析使用发光技术进行检测，灵敏且操作快

速而简单。

检测甘油三酯的积累（脂肪变性）
NAFLD 的标志性病理是肝细胞内甘油三酯的积累，也称为脂肪变性。过量的甘油三酯主要有两个来源：1. 饮食和脂肪组织中的
游离脂肪酸 (FFA) 通过脂肪合成转化为甘油三酯。2. 胰岛素抵抗作用促进脂肪从头生成，即由碳水化合物生成甘油三酯。

• 检测脂肪变性和脂肪生成： Triglyceride-Glo™ Assay
• 检测脂肪分解中产生的甘油：  Glycerol-Glo™ Assay

以上检测系统可用于多种样品类型，包括细胞裂解物、培养基、组织匀浆、血清和脂蛋白组分。与染色、比色或荧光检测相比，
操作简单、无需清洗的方案代替繁琐的有机提取，使用快速洗涤剂裂解步骤来制备脂质样品，生物发光法灵敏度更高。

使用 NASH 细胞模型评估药物诱导毒性
Kermanizadeh 等人的研究中表明，预先存在的疾病在外来生物诱导的肝损伤加剧中至关重要。他们使
用 Triglyceride-Glo™Assay 监测 3D 人类肝脏组织中的脂质积累，同时使用 CellTiter-Glo® 2.0 监测细
胞活力。

检测氧化应激和细胞死亡
氧化应激是 NAFLD 进展的重要贡献者。肝脏脂肪变性导致线粒体功能障碍、内质网应激和脂肪毒性，所有这些都有助于过量活
性氧 (ROS) 的产生。ROS 的积累是有害的，可导致细胞损伤、死亡和肝纤维化。过度的 ROS 积累最终会导致细胞死亡，这是
NAFLD/NASH 发病的另一个关键过程。

• 无需清洗可以快速检测 H2O2：ROS-Glo™ H2O2 Assay
• 检测细胞膜破裂：CellTox™ Cytotoxicity Assay

检测氧化应激和细胞死亡
氧化应激会促进肝脏慢性炎症的发生，包括促炎细胞因子的释放。我们提供一种 ELISA 的替代方案 : 
Lumit™ Immunoassays，操作简单，没有洗涤步骤，检测快速。它们在细胞样品中直接检测包括
TNF-a、IL-1β、IL-6、HMGB1 等细胞因子和其他许多你感兴趣的分子的释放，扫描右侧二维码下载
《Lumit ™ 免疫检测技术解决方案》。
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IN VITRO SYSTEMS

Particulate and drug‑induced toxicity assessed in novel quadruple cell 
human primary hepatic disease models of steatosis and pre‑fibrotic 
NASH
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Abstract
In an effort to replace, reduce and refine animal experimentation, there is an unmet need to advance current in vitro models 
that offer features with physiological relevance and enhanced predictivity of in vivo toxicological output. Hepatic toxicol-
ogy is key following chemical, drug and nanomaterials (NMs) exposure, as the liver is vital in metabolic detoxification of 
chemicals as well as being a major site of xenobiotic accumulation (i.e., low solubility particulates). With the ever-increasing 
production of NMs, there is a necessity to evaluate the probability of consequential adverse effects, not only in health but 
also in clinically asymptomatic liver, as part of risk stratification strategies. In this study, two unique disease initiation and 
maintenance protocols were developed and utilised to mimic steatosis and pre-fibrotic NASH in scaffold-free 3D liver 
microtissues (MT) composed of primary human hepatocytes, hepatic stellate cells, Kupffer cells and sinusoidal endothelial 
cells. The characterized diseased MT were utilized for the toxicological assessment of a panel of xenobiotics. Highlights 
from the study included: 1. Clear experimental evidence for the pre-existing liver disease is important in the augmentation 
of xenobiotic-induced hepatotoxicity and 2. NMs are able to activate stellate cells. The data demonstrated that pre-existing 
disease is vital in the intensification of xenobiotic-induced liver damage. Therefore, it is imperative that all stages of the wide 
spectrum of liver disease are incorporated in risk assessment strategies. This is of significant consequence, as a substantial 
number of the general population suffer from sub-clinical liver injury without any apparent or diagnosed manifestations.

Keywords 3D primary human quadruple-cell liver microtissue model · Steatosis · NASH · In vitro hepatotoxicity · Pre-
existing disease state · In vitro vs. in vivo relevance

Abbreviations
α-SMA  α-Smooth muscle actin
AK  Adenylate kinase
ATP  Adenosine triphosphate
CeO2  Cerium dioxide
DILI  Drug-induced liver injury
DLS  Dynamic light scattering
ELISA  Enzyme-linked immunosorbent assay
HCC  Hepatocellular carcinoma

hCLS  Hepatic crown-like structures
IL  Interleukin
KC  Kupffer cells
LDL  Low-density lipoprotein
LPS  Liposaccharide
MCP-1  Monocyte chemoattractant protein-1
MIP-1α  Macrophage inflammatory protein 1α
MT  3D microtissue
NAFLD  Non-alcoholic fatty liver disease
NASH  Non-alcoholic steatohepatitis
NM  Nanomaterials
NPC  Non-parenchymal cells
SEM  Standard error of the mean
TiO2  Titanium dioxide
TNF-α  Tumour necrosis factor-α
ZnO  Zinc oxide
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左图：将 3D InSight™ 人肝微组织（MT，InSphero，〜 1150 个细胞 / 孔）
在无血清培养基中孵育 3 天和 10 天，培养基含有生理（LG/LI）或超生理（LG/
HI）水平的葡萄糖和胰岛素，以及与 BSA 结合的游离脂肪酸（FFA）或低密
度脂蛋白血浆组分（LDL）。将微组织在 PBS 中洗涤两次，并根据标准操作
方法检测总甘油浓度，将数值绘制为每个微组织（MT）中甘油三酯的浓度。
数据由瑞士苏黎世的 InSphero 公司提供。

应用数据 | 脂代谢检测
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应用：NAFLD & NASH 肝病研究工具
葡萄糖代谢变化检测
有研究表明，脂肪肝的肝细胞中糖酵解过程会发生变化，包括糖酵解、乳酸生成和糖异生过程增加。NAFLD 肝脏中的胰岛素抵
抗会导致这种代谢失调。我们提供一系列的分析方法，帮助您灵敏的检测葡萄糖代谢变化。

• 检测糖异生（即新的葡萄糖分子的合成）：Glucose-Glo™ Assay
• 检测糖酵解（即葡萄糖分解转化为能量）：  Glucose-Glo™ Assays 和 Lactate-Glo™ Assays
• 葡萄糖摄取速率：Glucose Uptake-Glo™ Assay

胆固醇和脂蛋白检测
NAFLD 与肝脏胆固醇升高和脂蛋白产生变化有关。当肝脏中 FFA（游离脂肪酸）过多时，极低密度脂蛋白 (VLDL) 被用来将
FFA 输出到脂肪组织。因此，NAFLD 患者血清中低密度脂蛋白 (LDL 和 VLDL) 升高，高密度脂蛋白 (HDL) 降低。

Cholesterol/Cholesterol Ester-Glo™ Assay（胆固醇 / 胆固醇酯检测试剂盒）可用于量化总胆固醇水平、游离胆固醇水平和胆固
醇酯水平。该方案操作简单并且与细胞裂解物、组织、培养基、血清样本和脂蛋白兼容。

癌细胞中糖酵解变化检测
Cai 等人发现二甲双胍有益于降低 HepG2 细胞化疗耐药性，改善肝癌化疗。他们使用一系列 Promega
分析方法 (Glucose Uptake-Glo™, Glucose-Glo™, Lactate-Glo™ 和 NADP/NADPH-Glo™ Assays)
来检测 HepG2 肝细胞癌细胞中的糖酵解。

上图 : 使用单一胆固醇标准品检测人脂蛋白中的胆固醇。 人高密度脂蛋白（HDL，10mg/ml）和人低密度脂蛋白（LDL，5mg/ml）均来自 Kalen 
Biomedical。将 HDL 和 LDL 样品分别以 250 倍和 500 倍稀释于 Cholesterol Lysis Solution 中，然后根据含和不含酯酶的检测操作方法对 50µl 
试液进行检测。Cholesterol Lysis Solution 中的 40µM 和 0µM 胆固醇分别被用作标准品和背景对照进行检测。RLU 值（以百万为单位）列于每
栏的顶部。

Lu
m

in
es

ce
nc

e 
(R

LU
 in

 m
ill

io
ns

)

0.04

13.70

Standard HDL HDL+
esterase

LDL LDL+
esterase

Background

2.98

9.27

5.11

12.09

0

2

4

6

8

10

12

14

16

脂代谢检测 | 应用数据



17

糖代谢、氨基酸代谢检测
Glucose & Amino Acid Metabolism

由于葡萄糖代谢是细胞功能的核心，减少葡萄糖摄取或增加糖酵解

的变化对细胞和生物体都有广泛影响。与多种疾病相关，如糖尿病，

肿瘤，炎症等。

Promega 开发的生物发光检测，可以快速、灵敏和有选择性地检

测包括3D培养模型在内的多种生物样品中的葡萄糖、乳酸、谷氨酸、

谷氨酰胺、支链氨基酸等代谢物。同时还有基于 Lumit™ 免疫检测

技术的胰岛素和胰高血糖素检测系统。可以更全面的解析相关的生

理病理过程。
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技术优势

• 快速灵活的样品制备
 可检测包括培养基、细胞、组织和血浆 ,血清在内的多种样品类型中的代谢物。检测只需要极少的制备步骤，且不需要离心和离心柱。

• 方便的分析
 线性范围宽，可对不同样品进行轻松测定。

• 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

 可轻松兼容 384 孔板通量检测

糖、氨基酸代谢检测全线产品介绍

糖代谢、氨基酸代谢 | 产品介绍

  检测标志物 样本类型 检测通量 线性范围 时间   产品 目录号 | 规格

糖
代
谢

葡萄糖摄取
2-deoxyglucose
(2DG)

哺乳动物细胞 96/384 0.5-30μM 0.5-5 小时
Glucose 
Uptake-Glo™ 
Assay

J1341 | 5ml
J1342 | 10ml
J1343 | 50ml

葡萄糖
Glucose

3D 细胞、裂解物、组织、
血浆 / 血清 96/384 <50μM 

S/B max > 1000 1 小时 Glucose-Glo™ 
Assay

J6021 | 5ml
J6022 | 50ml

L- 乳酸
Lactate

3D 细胞、裂解物、组
织匀浆，血浆 / 血清 96/384 <200μM

S/B max > 200 1 小时 Lactate-Glo™ 
Assay

J5021 | 5ml
J5022 | 50ml

糖原 
Glycogen

3D 组织匀浆，细胞，
血浆 / 血清 96/384 20ng-20μg/ml

S/B max > 150 1 小时 Glycogen-Glo™ 
Assay

J5051 | 5ml
J5052 | 50ml

胰高血糖素
Glucagon 细胞系或胰岛 96/384 1pM–2nM

S/B max ~500 70 分钟
Lumit™ 
Glucagon 
Immunoassays

W8020|
100-400assays
W8022 | 
500-2000assays

氨
基
酸
代
谢

谷氨酰胺
Glutamin/
Glutamate

3D 细胞、裂解物、组织、
血浆 / 血清 96/384 ~25-50nM

S/B max > 300 1 小时
Glutamine/ 
Glutamate-
Glo™Assay

J8021 | 5ml
J8022 | 50ml

谷氨酸
Glutamate

3D 细胞、裂解物、组织，
血浆 / 血清 96/384 5nM-50μM

S/B max > 100 1 小时 Glutamate-
Glo™Assay

J7021 | 5ml
J7022 | 50ml

支链氨基酸
BCAA

3D 哺乳动物细胞、细
胞培养基、血浆 /血清、
细胞裂解物、组织匀浆

96/384 50nM-25μM
S/B max > 300 — BCAA-Glo™ 

Assay
JE9300 | 5ml
JE9400 | 50ml

NEW

NEW
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产品订购信息

葡萄糖摄取检测
Glucose Uptake-Glo™ Assay  

Glucose Uptake-Glo™ Assay 是一种非放射性的、基于培养板的、均质生物发光检测系统，用于检测哺乳动物细胞的葡萄糖摄取。

非放射性检测 一步法 0.5-30μM 2DG6P

和传统放射性方法相比信号背景比一致，操作流程更简单

上图：对不同数量的 HCT116 细胞，分别应用传统 2DG 放射性方法或
Glucose Uptake-Glo™ Assay 检测葡萄糖摄取。

应用数据：癌症模型低氧状态下的葡萄摄取
左图：当细胞缺氧时，缺氧条件会将细胞代谢从氧化磷酸化转变为糖 
酵解。这导致葡萄糖摄取增加。在缺氧条件下生长的 MCF7 细胞（1 
% 氧气）显示葡萄糖摄取增加（图 A），表明糖酵解速率增加。使用 
RealTime Glo™ （图 B）和 CellTiter Fluor™ （图 C） 分析，两组细 
胞在生存能力方面没有显著变化。

产品 规格 目录号

Glucose Uptake-Glo™ Assay

5ml J1341

10ml J1342

50ml J1343

Applications
Monitoring glucose uptake in mammalian cells, including  
insulin- sensitive cell types and cancer cells.

Assay description
The Glucose Uptake-Glo™ Assay is a plate-based, homoge-
neous bioluminescent method for measuring glucose uptake 
in cells, based on the detection of 2-deoxyglucose-6-phos-
phate (2DG6P).

Assay principle
When 2-deoxyglucose (2DG) is added to cells, it is transported 
across the membrane and rapidly phosphorylated in the same 
manner as glucose. Enzymes that further modify glucose-6- 
phosphate (G6P) cannot modify 2DG6P, and thus this mem-
brane-impermeable analyte accumulates in the cell. After a 
brief period of incubation, a Stop Buffer is added to lyse cells, 
terminate uptake and destroy any NADPH within the cells. A 
Detection Reagent containing glucose-6-phosphate dehydro-
genase (G6PDH), NADP+, Reductase, Ultra-Glo™ Recombinant 
Luciferase and proluciferin substrate is added to the sample 
wells. G6PDH oxidizes 2DG6P to 6-phosphodeoxygluconate  
and simultaneously reduces NADP+ to NADPH. The Reduc-
tase uses NADPH to convert the proluciferin to luciferin, which 
is then used by Ultra-Glo™ Recombinant Luciferase to produce 
a luminescent signal that is proportional to the concentration 
of 2DG6P. 

Assay features
Assay type  Luminescent 
Markers 2-deoxyglucose (2DG)
Applications  Monitoring glucose uptake in mammali-

an cells; insulin-sensitive cell types and  
cancer cells

Cell type  Mammalian cells
Implementation  Homogeneous, after addition of 2DG, 

there are no wash steps—all steps are 
additions.

Time required  0.5 – 5 hours
Sensitivity  0.5 to 30 µM 2DG6P and generates a  

signal-to-background ratio > 3 with as  
few as 5,000 cells

Robustness  Z’ factors > 0.5, scalable for use in  
96- and 384-well plates

Glucose Uptake-Glo™ Assay
Cell-based

10    Bioluminescent Energy Metabolite Assays [I]

Glucose Uptake-Glo™ Assay principle

Equivalent Performance as the Radioactive Method

Cancer Model: Glucose Uptake in Hypoxia

Comparison of a radioactive method and the Glucose Uptake-Glo™ Assay. 
The Glucose Uptake-Glo™ Assay (blue diamonds) and the standard radio-
active method (red squares) were performed using varying amounts of  
HCT116 colon cancer cells. Signal-to-back ground ratios were comparable  
for both methods.

When cells are oxygen-starved, the hypoxic conditions shift cellular  
metabolism from oxidative phosphorylation to glycolysis. This results in 
increased glucose uptake.
MCF7 cells grown under hypoxia (1 % oxygen) show an increase in glu-
cose uptake (Panel A), indicating an increased glycolytic rate. The same 
cells demonstrate no significant change in viability using the Real-
Time-Glo™ (Panel B) and CellTiter-Fluor™ (Panel C) Assays.

Step 1. Add 2DG to cells. Step 2. Add Stop and Neutralization Buffers 

 to end reactions and lyse cells.

Step 3. Add 2DG6P Detection Reagent.
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Glucose Uptake-Glo™

放射性方法

产品性能 引用文献

检测类型 生物发光发法
检测标志物 葡萄糖摄取检测（2DG6P）
应用 细胞增殖，细胞活力检测
检测原理 基于 NAD(P)H 的酶偶联反应
样品类型 细胞
检测步骤 简单，无需洗涤，仅需添加试剂
通量 兼容自动化流程，可拓展至 96-384 孔板

灵敏度 / 信背景比 可以检测 0.5-30μM 2DG6P，低至 5000
个细胞，信号背景比 >3

时间 0.5-5 小时
产品性能 Z‘ 因子 >0.5（96-384 孔板）

• Xia, W., Veeragandham, P., Cao, Y. et al. Obesity causes 
mitochondrial fragmentation and dysfunction in white adipocytes 
due to RalA activation. Nat Metab 6, 273–289 (2024). 

• Arienti, C. et al. (2021) High-pressure oxygen rewires glucose 
metabolism of patient-derived glioblastoma cells and fuels 
inflammasome response. Cancer Lett. 506, 152–66. 

• Paolino, M., Koglgruber, R., Cronin, S.J.F. et al. RANK links 
thymic regulatory T cells to fetal loss and gestational diabetes in 
pregnancy. Nature 589, 442–447 (2021). 

Applications
Monitoring glucose uptake in mammalian cells, including  
insulin- sensitive cell types and cancer cells.

Assay description
The Glucose Uptake-Glo™ Assay is a plate-based, homoge-
neous bioluminescent method for measuring glucose uptake 
in cells, based on the detection of 2-deoxyglucose-6-phos-
phate (2DG6P).

Assay principle
When 2-deoxyglucose (2DG) is added to cells, it is transported 
across the membrane and rapidly phosphorylated in the same 
manner as glucose. Enzymes that further modify glucose-6- 
phosphate (G6P) cannot modify 2DG6P, and thus this mem-
brane-impermeable analyte accumulates in the cell. After a 
brief period of incubation, a Stop Buffer is added to lyse cells, 
terminate uptake and destroy any NADPH within the cells. A 
Detection Reagent containing glucose-6-phosphate dehydro-
genase (G6PDH), NADP+, Reductase, Ultra-Glo™ Recombinant 
Luciferase and proluciferin substrate is added to the sample 
wells. G6PDH oxidizes 2DG6P to 6-phosphodeoxygluconate  
and simultaneously reduces NADP+ to NADPH. The Reduc-
tase uses NADPH to convert the proluciferin to luciferin, which 
is then used by Ultra-Glo™ Recombinant Luciferase to produce 
a luminescent signal that is proportional to the concentration 
of 2DG6P. 

Assay features
Assay type  Luminescent 
Markers 2-deoxyglucose (2DG)
Applications  Monitoring glucose uptake in mammali-

an cells; insulin-sensitive cell types and  
cancer cells

Cell type  Mammalian cells
Implementation  Homogeneous, after addition of 2DG, 

there are no wash steps—all steps are 
additions.

Time required  0.5 – 5 hours
Sensitivity  0.5 to 30 µM 2DG6P and generates a  

signal-to-background ratio > 3 with as  
few as 5,000 cells

Robustness  Z’ factors > 0.5, scalable for use in  
96- and 384-well plates

Glucose Uptake-Glo™ Assay
Cell-based

10    Bioluminescent Energy Metabolite Assays [I]

Glucose Uptake-Glo™ Assay principle

Equivalent Performance as the Radioactive Method

Cancer Model: Glucose Uptake in Hypoxia

Comparison of a radioactive method and the Glucose Uptake-Glo™ Assay. 
The Glucose Uptake-Glo™ Assay (blue diamonds) and the standard radio-
active method (red squares) were performed using varying amounts of  
HCT116 colon cancer cells. Signal-to-back ground ratios were comparable  
for both methods.

When cells are oxygen-starved, the hypoxic conditions shift cellular  
metabolism from oxidative phosphorylation to glycolysis. This results in 
increased glucose uptake.
MCF7 cells grown under hypoxia (1 % oxygen) show an increase in glu-
cose uptake (Panel A), indicating an increased glycolytic rate. The same 
cells demonstrate no significant change in viability using the Real-
Time-Glo™ (Panel B) and CellTiter-Fluor™ (Panel C) Assays.

Step 1. Add 2DG to cells. Step 2. Add Stop and Neutralization Buffers 

 to end reactions and lyse cells.

Step 3. Add 2DG6P Detection Reagent.
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Glucose Uptake-Glo™

Applications
Monitoring glucose uptake in mammalian cells, including  
insulin- sensitive cell types and cancer cells.

Assay description
The Glucose Uptake-Glo™ Assay is a plate-based, homoge-
neous bioluminescent method for measuring glucose uptake 
in cells, based on the detection of 2-deoxyglucose-6-phos-
phate (2DG6P).

Assay principle
When 2-deoxyglucose (2DG) is added to cells, it is transported 
across the membrane and rapidly phosphorylated in the same 
manner as glucose. Enzymes that further modify glucose-6- 
phosphate (G6P) cannot modify 2DG6P, and thus this mem-
brane-impermeable analyte accumulates in the cell. After a 
brief period of incubation, a Stop Buffer is added to lyse cells, 
terminate uptake and destroy any NADPH within the cells. A 
Detection Reagent containing glucose-6-phosphate dehydro-
genase (G6PDH), NADP+, Reductase, Ultra-Glo™ Recombinant 
Luciferase and proluciferin substrate is added to the sample 
wells. G6PDH oxidizes 2DG6P to 6-phosphodeoxygluconate  
and simultaneously reduces NADP+ to NADPH. The Reduc-
tase uses NADPH to convert the proluciferin to luciferin, which 
is then used by Ultra-Glo™ Recombinant Luciferase to produce 
a luminescent signal that is proportional to the concentration 
of 2DG6P. 

Assay features
Assay type  Luminescent 
Markers 2-deoxyglucose (2DG)
Applications  Monitoring glucose uptake in mammali-

an cells; insulin-sensitive cell types and  
cancer cells

Cell type  Mammalian cells
Implementation  Homogeneous, after addition of 2DG, 

there are no wash steps—all steps are 
additions.

Time required  0.5 – 5 hours
Sensitivity  0.5 to 30 µM 2DG6P and generates a  

signal-to-background ratio > 3 with as  
few as 5,000 cells

Robustness  Z’ factors > 0.5, scalable for use in  
96- and 384-well plates

Glucose Uptake-Glo™ Assay
Cell-based

10    Bioluminescent Energy Metabolite Assays [I]

Glucose Uptake-Glo™ Assay principle

Equivalent Performance as the Radioactive Method

Cancer Model: Glucose Uptake in Hypoxia

Comparison of a radioactive method and the Glucose Uptake-Glo™ Assay. 
The Glucose Uptake-Glo™ Assay (blue diamonds) and the standard radio-
active method (red squares) were performed using varying amounts of  
HCT116 colon cancer cells. Signal-to-back ground ratios were comparable  
for both methods.

When cells are oxygen-starved, the hypoxic conditions shift cellular  
metabolism from oxidative phosphorylation to glycolysis. This results in 
increased glucose uptake.
MCF7 cells grown under hypoxia (1 % oxygen) show an increase in glu-
cose uptake (Panel A), indicating an increased glycolytic rate. The same 
cells demonstrate no significant change in viability using the Real-
Time-Glo™ (Panel B) and CellTiter-Fluor™ (Panel C) Assays.

Step 1. Add 2DG to cells. Step 2. Add Stop and Neutralization Buffers 

 to end reactions and lyse cells.

Step 3. Add 2DG6P Detection Reagent.
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Glucose Uptake-Glo™

葡萄糖摄取检测 | 糖代谢、氨基酸代谢检测
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应用数据：监测细胞中糖原的消耗和积累

应用数据：检测组织中的糖原

产品性能 引用文献

检测类型 生物发光发法
检测标志物 糖原 Glycogen

应用 检测糖原的合成，储存和分解
原理 基于 NAD(P)H 的酶偶联反应
样品类型 3D 组织匀浆，细胞，血浆 / 血清
检测步骤 简单，无需额外细胞收集，或使用离心柱。
通量 兼容自动化流程，可拓展至 96-384 孔板
灵敏度 / 信背景比 20μg-20μg/ml  S/B max > 150

时间 1 小时
产品性能 Z‘ 因子 >0.5（96-384 孔板）

• Groeger, M., Matsuo, K.,  Heidary Arash, E. et 
al. Modeling and therapeutic targeting of inflammation-
induced hepatic insulin resistance using human 
iPSC-derived hepatocytes and macrophages. Nat 
Commun 14, 3902 (2023).

• Saavedra, P., Dumesic, P.A., Hu, Y. et al. REPTOR 
and CREBRF encode key regulators of muscle energy 
metabolism. Nat Commun 14, 4943 (2023).

糖原检测
Glycogen-Glo ™ Assay

Glycogen-Glo ™ Assay 是一种快速、灵敏的检测样本中糖原的方法。该方法可帮助您在同一孔中制备样本并读取数据，而无需额
外的进行细胞收集、离心或使用离心柱。Glycogen-Glo ™ Assay 基于生物发光法，可以检测糖原的合成，储存和分解的微小变化。

左图：用于 Glycogen-Glo ™ Assay 检测的细胞裂解物制备十分
简单，可以很方便的在孔板中进行。首先除去培养基，在用酸（HCl） 
裂解之前用 PBS 洗涤细胞三次。图 A. 饥饿时细胞消耗糖原。总
共 12500 个细胞在含有 25mM 葡萄糖的培养基或含有 0mM 葡
萄糖的饥饿培养基中生长过夜。图 B. 饥饿的细胞在葡萄糖存在下
积累糖原。将细胞饥饿过夜，收集细胞，然后在含有 0 或 10mM 
葡萄糖的培养基中培养 24 小时。

左图：将 10.7mg 的冷冻小鼠肝脏组织（BioIVT）切 片在 PBS 
与 0.3N HCl 预混液中匀浆，最终组织浓度为 10.7mg/ml（1mg/
ml 蛋白）。对于 Glycogen 检测，样品使用 匀浆溶液进行 2 倍
的系列稀释，然后每份稀释液取 25μl 转移至反应板的两个孔。
含有 25μl 匀浆溶液的孔作为阴性对 照。根据操作步骤示例测定 
Glycogen 浓度。

灵敏度 <1μg/ml 2 步法 高通量

产品 规格 目录号

Glycogen-Glo™ Assay
5ml J5051

50ml J5052
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应用：监控培养基中的营养物消耗和代谢物分泌
从一个样品中检测多个代谢物
分别使用 Glucose-Glo™, Lactate-Glo™, Glutamine/Glutamate-Glo™ 和 Glutamate-Glo™ 同时检测对细胞能量状态非常重要的
四种代谢物：葡萄糖、乳酸盐、谷氨酸盐和谷氨酰胺。以上代谢物检测产品可测的样品类型包括培养基、血清、血浆和组织。 以
下数据是从来自相同细胞培养孔的培养基样品中检测 4 种不同的代谢物而得到的，详情请参考技术手册 TM494。

监控培养基中的营养物消耗和代谢物分泌
右图：监控细胞培养基中的代谢物可以为细胞代谢途径中发生
的变化提供信息。葡萄糖消耗和乳酸分泌可作为糖酵解的指标，
而谷氨酸的分泌可提供谷氨酰胺分解的信息。通过检测少量经
过稀释的培养基，可监控代谢物随时间发生的变化或处理后（比
如暴露于缺氧条件）的变化。

上图：缺氧诱导的代谢变化。两种不同的乳腺癌细胞系对缺氧条件（1% 
氧气）的反应不同。MCF7 细胞转变为糖酵解程度更高的表型伴随乳
酸分泌增加，而原本糖酵解程度高的 MDA-MB-231 细胞系则没有观察
到明显变化。

上图：细胞依赖性谷氨酰胺代谢。两种有着不同的谷氨酰胺需求的
卵巢癌细胞系表现出不同的谷氨酰胺消耗和谷氨酸分泌的模式。将
SKOV-3 或 OVCAR-3 细胞接种在 96 孔板中，接种密度为 10,000 个
细胞 / 孔。在指定的时间点，取 2μl 培养基，稀释并测定。OVCAR-3 
细胞的谷氨酸分泌 / 谷氨酰胺消耗的比例较低（~0.17 vs. ~0.42）。
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应用：癌细胞代谢特性和通路分析
细胞能量代谢是由相互关联的代谢通路组成的复杂系统，与细胞健康和细胞功能密切相关。癌细胞在代谢通路之间迅速切换以适
应其生长环境，提供生长优势，同时对 TME（肿瘤微环境）中的其他细胞（如免疫细胞）产生负面影响。肿瘤微环境中的肿瘤
和免疫细胞的代谢需求和缺陷是开发有效癌症疗法的重要部分。

葡萄糖代谢：能量储存
细胞以糖原、高分子葡萄糖聚合物的形式储存葡萄糖，在需要
时能快速提供葡萄糖和能量。细胞能储存的糖原量高度依赖于
细胞类型和细胞生长条件。采用 Glucose-Glo™ Assay 检测葡
萄糖。

三羧酸循环中间产物和氨基酸
A549 细胞在有或无谷氨酰胺（GLN）的情况下生长。
谷氨酰胺是一种重要的燃料，以谷氨酸的形式进入三羧
酸循环。在没有 GLN 的情况下，谷氨酸和苹果酸的水
平降低，但 BCAA 水平上升。

三羧酸循环中间产物和氨基酸
分析三种代谢通路中的脱氢酶（DH）活性。

• DH活性检测具有高灵敏度，且需要的细胞数量很少。

• 该信号对加入的底物具有特异性；观察到的本底信
号（无底物组）较低。

• 较高的灵敏度使得可以使用一个样本进行多次分析。

丙酮酸：为三羧酸循环提供能量
采用 Pyruvate-Glo™ Assay 检量 K562 细胞中丙酮酸水平，
并观察到丙酮酸水平随化合物处理而变化。在由 MPC 抑制
剂 UK5099 和 7ACC2 处理的细胞中，丙酮酸产生积累。通过
ATP（CellTiter-Glo® Luminescent Cell Viability Assay）来评
估细胞孔间变异性和活力。

细胞饥饿时糖原耗尽 有葡萄糖时，糖原重新累积
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Figure 1. Assay principle. Primary monoclonal antibodies to glucagon are labeled with SmBiT and LgBiT. In the 
presence of glucagon, SmBiT and LgBiT are brought into proximity, forming active NanoBiT® enzyme. When Lumit™ 
Detection Reagent B is added, a bright luminescent signal is generated.
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Add Lumit™ Detection 
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Total assay time: 70 minutes

5 minutes60 minutes

Figure 2. Assay protocol. The Lumit™ Glucagon Immunoassay is performed using samples containing glucagon in a 
96- or 384-well assay plate. The Lumit™ Immunoassay protocol does not require wash steps and is complete in 
70 minutes.

胰岛素与胰高血糖素检测
Lumit™ Insulin and Glucagon Immunoassays

Lumit™ Glucagon Immunoassay 和 Lumit™ Insulin Immunoassay 采用快速、简便、无清洗的方案，定量测量细胞培养物或胰
岛分泌样品中的胰高血糖或胰岛素。只需将 Lumit™ 试剂添加到样品中，孵育并使用标准多孔板发光检测仪读取发光信号。只需
70 分钟即可获得结果。Lumit™ Immunoassay 是定量胰岛中激素分泌的理想方法。灵活的分析通量，可扩展至 384 孔板，用于
高通量样品处理。

检测原理
根据其特异性和敏感性选择的胰高血糖素或胰岛素一抗，被
NanoBiT® 萤光素酶的 LgBiT 和 SmBiT 亚基标记。在胰高血糖素或
胰岛素的存在下，这些亚基被结合在一起，以重构活性萤光素酶。
加入优化的萤光素酶底物产生与分析物水平成比例的明亮发光信号。

基于多孔板的灵活操作模式
Lumit™ assay 的体系配制是高度灵活的，并且可以根据需要放大或缩 小。除上述配制体积外，该试剂可与任何体积 ≥5µl 的样
品以适当的体 积配制。有关更多信息，请参见说明书 TM682。

70 分钟 低至 1pM 可检测 高通量

胰岛素与胰高血糖素检测 | 糖代谢、氨基酸代谢检测

产品性能

检测类型 生物发光发法
检测标志物 胰高血糖素 Glucagon

应用 检测样品中的胰高血糖或胰岛素
样品类型 细胞系或胰岛
检测步骤 简单，快速，无需清晰。

通量 自动化流程兼容，可拓展至 96-
384 孔板

灵敏度 / 信背景比 2pM–2nM   S/B max ~500

时间 70 分钟

多孔板模式 胰高血糖素样本体积 完整反应体积 检测次数
(Cat.#W8020)

检测次数
(Cat.#W8022)

96-well 50μl 125μl 100 500

384-well 12.5μl 31.1μl 400 2000

产品 规格 目录号

Lumit™ Insulin Immunoassay 购买请咨询 Promega

Lumit™ Glucagon Immunoassay
100-400 assays W8020

500-2000 assays W8022

产品订购信息
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应用：检测 GSIS( 葡萄糖刺激的胰岛素分泌 )
胰岛素和胰高血糖素是代谢研究中检测的关键分析靶标。这两种激素分别从胰岛β和α细胞分泌，对调节体内葡萄糖水平至关重要。
使用 Lumit™ Insulin 和 Lumit™ Glucagon Immunoassays，能轻松从单层细胞、3D 胰岛细胞和胰岛等模型里检测激素分泌数据。
简单的加样 - 检测的操作流程与静态和动态葡萄糖刺激胰岛素分泌（GSIS）实验兼容 ( 包括生物流体灌注实验 )。生物流体灌注
(Perifusion) 是一种研究激素分泌随时间变化和对连续治疗反应的有效方法，会产生大量样本用于分析。Lumit™ Immunoassays
检测法，避免了繁琐的清洗步骤，让大量样本分析变得更加容易更快地获得数据。

定量 INS-1 细胞的胰岛素分泌

定量检测小鼠胰岛胰岛素和胰高血糖素的分泌

使用 Lumit™ Glucagon Immunoassay ，以表征控制
α细胞胰高血糖激素分泌的复杂调节机制。

用 Lumit™ 免疫检测系统监测细胞胰岛素分泌对葡萄糖的反应。

图 A. 在 96 孔板中以不同的细胞 / 孔重复接种 INS-1 细胞用于葡萄糖刺激的胰岛素分泌实验。60 分钟后，取出 10µl 上清液，用 Lumit™ 胰岛素
免疫检测系统分析 384 孔板中的样品。误差为 +/-1 s.d。

图 B. 显示了使用 10000 个细胞 / 孔的同一实验的数据，表明随着葡萄糖浓度的增加，胰岛素释放增加。

使用生物流体灌注实验中收集的样本检测胰岛素和胰高血糖素分泌简
言之，将 80 个小鼠胰岛放置在生物流体灌注仪器中（Biorep）的三
个腔室中。用 2.7mM 葡萄糖处理胰岛，然后用 10mM 葡萄糖与氨基
酸混合物组合。每分钟收集一次灌流液。将每种样品的 10μl 转移到
384 孔板的孔中，并检测胰岛素或胰高血糖素。叠加胰岛素和胰高血
糖素数据。该数据由威斯康辛州麦迪逊市威斯康星大学弗吉尼亚医院
Hannah Foster 和 Matthew Merrins 博士提供。

详情请参考下面的文献
El, K. et al . (2021) GIP mediates the incretin effect and glucose 
tolerance by dual actions on α cells and β cells. Sci. Adv. 7, abf1948.
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H E A L T H  A N D  M E D I C I N E

GIP mediates the incretin effect and glucose tolerance 
by dual actions on  cells and  cells
K. El1, S. M. Gray1, M. E. Capozzi1, E. R. Knuth2, E. Jin2, B. Svendsen1, A. Clifford1,  
J. L. Brown1, S. E. Encisco1, B. M. Chazotte1, K. W. Sloop3, D. J. Nunez1, M. J. Merrins2, 
D. A. D’Alessio1,4, J. E. Campbell1,4,5*

Glucose-dependent insulinotropic polypeptide (GIP) communicates nutrient intake from the gut to islets, 
enabling optimal levels of insulin secretion via the GIP receptor (GIPR) on  cells. The GIPR is also expressed in 
 cells, and GIP stimulates glucagon secretion; however, the role of this action in the postprandial state is 
unknown. Here, we demonstrate that GIP potentiates amino acid–stimulated glucagon secretion, document-
ing a similar nutrient-dependent action to that described in  cells. Moreover, we demonstrate that GIP activi-
ty in  cells contributes to insulin secretion by invoking paracrine  to  cell communication. Last, specific 
loss of GIPR activity in  cells prevents glucagon secretion in response to a meal stimulus, limiting insulin se-
cretion and driving glucose intolerance. Together, these data uncover an important axis by which GIPR activ-
ity in  cells is necessary to coordinate the optimal level of both glucagon and insulin secretion to maintain 
postprandial homeostasis.

INTRODUCTION
The incretin axis is an essential component of normal glucose toler-
ance that links nutrient absorption from the gut to pancreatic islet 
hormone secretion. The current model of the incretin system is 
based on two gut-derived peptides, glucagon-like peptide-1 (GLP-1) 
and glucose-dependent insulinotropic polypeptide (GIP), that are 
secreted in response to nutrient intake (1, 2). Both these peptides 
are potent insulin secretagogues that interact with specific G protein– 
coupled receptors (GPCRs) on islet  cells. GLP-1 also reduces 
circulating glucagon, an action that combined with its insulinotro-
pic activity has led to the development of a range of new drugs for 
the treatment of diabetes (3). Of the two incretins, GIP has a much 
more robust secretory pattern, with a clear dose-dependent re-
sponse to meal size and a much wider dynamic range than GLP-1 
(4, 5). Recent evidence suggests that GIP makes a greater contribu-
tion than GLP-1 to prandial insulin secretion in healthy humans 
(6), although its effect is muted relative to GLP-1 in persons with 
type 2 diabetes (T2D) (7). Another important difference between 
the incretins is that GIP stimulates glucagon secretion from is-
let  cells.

The GIP receptor (GIPR) is expressed in similar amounts in  
and  cells, and previous work in this area has universally reported 
that GIP stimulates glucagon secretion (8). This effect has been ob-
served across a range of experimental systems from an  cell line 
(9), isolated rat  cells (10), perifused mouse islets (11), perfused rat 
pancreas (12), and systemic infusion into humans (13). In 
healthy humans, GIP only stimulates glucagon secretion at fasting 
glucose concentrations, leading to the proposal that GIP is a bifunc-
tional glucose stabilizer, enhancing glucagon secretion to limit 

hypoglycemia and stimulating insulin secretion to lower hypergly-
cemia (13). However, these findings are based on studies with exog-
enously administered GIP and have limited extension to normal 
physiology. In particular, GIP is stimulated by meals, and concen-
trations are low in the fasting state. Thus, plasma GIP is not typically 
secreted during periods of eu- or hypoglycemia when stimulation of 
glucagon would be important for counter-regulation.

In contrast to nondiabetic humans, hyperglycemic subjects with 
T2D respond to infusions of GIP with increased glucagon secretion 
during hyperglycemia (14, 15). This enhanced response of diabetic 
 cells to GIP has been proposed to contribute to the relative hyper-
glucagonemia that is thought to contribute to prandial hyperglyce-
mia (9, 14). However, recent evidence raises questions about this 
presumption. We (16, 17), and others (18, 19), have recently identi-
fied important interactions between  and  cells, by which 
nutrient- stimulated proglucagon gene products, including glucagon, 
robustly stimulate insulin secretion through paracrine interac-
tions in the islet. We, and others, have shown that  to  cell commu-
nication is required for normal nutrient-stimulated insulin secretion 
(16, 18, 19) and that this mechanism permits exogenous gluca-
gon to lower, not raise, glycemia through enhanced insulin se-
cretion (17).

In the experiments described herein, we set out to investigate the 
role of GIP to stimulate  cells through the lens of  to  cell com-
munication and the prandial insulin response. In summary, we 
observed that (i) GIP potentiates amino acid–stimulated glucagon 
secretion, revealing a nutrient-dependent relationship in the  cell 
that mimics the well-described glucose-dependent incretin stimula-
tion in  cells, (ii) GIP-stimulated glucagon secretion at high glu-
cose is capable of enhancing insulin secretion beyond direct GIPR 
activity in  cells alone, and (iii) specific deletion of Gipr in  cells 
produces glucose intolerance in response to a mixed nutrient stim-
ulus that is associated with attenuated secretion of both glucagon 
and insulin. These findings support an important role for GIPR 
activity in  cells that links prandial amino acid flux to insulin secre-
tion and glucose homeostasis to complement well-known glucose- 
based mechanisms.
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of Endocrinology, Diabetes and Metabolism, Department of Medicine, University 
of Wisconsin-Madison, Madison, WI, USA. 3Diabetes and Complications, Lilly Research 
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支链氨基酸检测 | 糖代谢、氨基酸代谢检测

支链氨基酸检测
BCAA-Glo™ Assay

支链氨基酸（Branched chain amino acids ; 亮氨酸、缬氨酸和异亮氨酸）作为蛋白质合成的底物、能量来源和必需的信号分子，
在生物学许多领域中发挥着重要作用，如促进胰岛素释放，促进生长激素释放等。BCAA-Glo™ Assay是一种基于生物发光的快速、
灵敏的支链氨基酸检测方法，帮助您检测多种生物样品类型中支链氨基酸的微小变化。

无需收集细胞 S/B≥200 高通量

应用数据：检测 BCAA 仅需少量细胞
对于细胞内 BCAA 检测，简化了样品制备步骤，以便在同一孔中
进行细胞裂解和随后的 BCAA 检测。不需要细胞收集、离心或旋
转柱。只需从平板细胞中取出培养基，用 PBS 洗涤，然后加入酸
溶解细胞。裂解产物可以直接在孔中或转移到新的 96 或 384 孔
板后进行分析。

将 A549 细胞以所示数量分为 4 份，铺到 96 孔板的孔中。在孔内
裂解后，用 BCAA-Glo™ 检测每个样品中的 BCAA 含量。

上图：生物发光信号（RLU）与样品的 BCAA 含量成比例。使用试
剂盒中提供的亮氨酸阳性对照制作标准曲线，可以确定待测样品中
BCAA 的精确浓度。
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产品性能 亮氨酸滴定曲线

检测类型 生物发光发法

检测标志物 支链氨基酸 BCAA

原理 基于 NAD(P)H 的酶偶联反应

样品类型 3D 哺乳动物细胞、细胞培养基、血浆 /
血清、组织匀浆

检测步骤 简单，快速，无需清洗。

通量 自动化流程兼容，可拓展至 96-384 孔板

灵敏度 / 信背景比 50nM-25μM S/B max > 300

产品 规格 目录号

BCAA-Glo™ Assay
5ml JE9300

50ml JE9400

产品订购信息
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核苷酸和辅因子检测
Nucleotide & Co-Factor Detection Assays

NAD+, NADP+, NADH 和 NADPH 是参与细胞内关键信号通路的

多种酶类的重要辅因子 , 这种二核苷酸的定量是确定多种酶类活性

的标准方法，无论是直接或者通过偶联到其他 NADH- 或 NADPH-

产生的反应。而ATP是细胞健康的关键指标，与许多代谢网络相关。

Promega 提供多种系统检测和定量这些重要的分子。
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二核苷酸检测基本介绍 | 核苷酸和辅因子检测

二核苷酸检测
NAD+、NADH、NADP+ 和 NADPH

Promega 提供了三种生物发光检测产品，用于快速、灵敏地检测氧化还原定义的辅因子 NAD+、NADH、NADP+ 和 NADPH。

生物发光法优于其他检测方法 对 NAD(P)+ 和 NAD(P)H 检测具有选择性

上图：与其他方法进行比较，生物发光是检测烟酰胺腺嘌呤二核苷酸
最灵敏的方法。

上图：NAD/NADH-Glo™ 和 NADP/NADPH-Glo™ 检测对磷酸化或非
磷酸化形式的烟酰胺腺嘌呤二核苷酸具有选择性。 
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Cancer is a disease of uncontrolled cell growth that requires 
cancer cells to alter metabolic pathways to survive and prolif-
erate. The principal mechanisms underlying this metabolic 
reprograming by oncogenes and tumor suppressor genes is 
still poorly understood. Nicotinamide adenine dinucleotides 
(NAD+, NADH, NADP+ and NADPH) are fundamental co-factors 
of cellular energy metabolism. These dinucleotides are essen-
tial for macromolecule biosynthesis and the maintenance of 
the cellular redox potential.  In addition NAD-dependent sig-
naling pathways (e.g., mono- and poly- ADP ribosylation, pro-
tein deacetylation) are involved in regulating other processes 

linked to cancer development, including epigenetic regulation, 
cell cycle progression, DNA repair, and circadian rhythm. The 
central role of NAD+, NADH, NADP+ and NADPH in cellular 
energy metabolism and signaling makes them important tar-
get-independent nodes that link the metabolic state of cells 
with energy homeostasis and gene regulation. Rapid, easy-to-
use assays for measuring these dinucleotides provide a con-
venient tool for investigating their role in these processes.
Promega offers three bioluminescence assays for rapid and 
sensitive measurement of redox defining co-factors NAD+, 
NADH, NADP+ and NADPH.

Bioluminescent Nicotinamide Adenine Dinucleotide 

[III]

NAD(P)H-Glo™ Detection System – detects NADH and NADPH (Biochemical assay)

NAD+/NADH-Glo™ Assay – detects NAD and 
NADH in cells (Cell-based or biochemical 
assay)

NADP+/NADPH-Glo™ Assay – detects NADP  
and NADPH in cells (Cell-based or biochemi-
cal assay)

Bioluminescent Nicotinamide Adenine Dinucleotide Detection Assays    15
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癌症是一种细胞生长失控的疾病，需要癌症细胞改变
代谢途径才能生存和增殖。致癌基因和抑癌基因的这
种代谢重编程的主要机制仍不清楚。烟酰胺腺嘌呤二
核苷酸（NAD+、NADH、NADP+ 和 NADPH）是细
胞能量代谢的基本共同因素。这些二核苷酸对大分子
生物合成和维持细胞氧化还原电位至关重要。此外，
NAD 依赖的信号通路（例如，单 ADP 和多 ADP 核糖
基化、蛋白质脱乙酰化）参与调节与癌症发展相关的
其他过程，包括表观遗传调节、细胞周期进展、DNA
修复和昼夜节律。NAD+、NADH、NADP+ 和 NADPH
在细胞能量代谢和信号传导中的中心作用使它们成为
连接细胞代谢状态与能量稳态和基因调节的重要靶点
独立节点。快速、易用的测定方法为研究它们在这些
过程中的作用提供了方便的工具。
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产品 规格 目录号

NAD/NADH-Glo™ Assays
10ml G9071

50ml G9072

NADP/NADPH-Glo™ Assays
10ml G9081

50ml G9082

产品订购信息

核苷酸和辅因子检测 | NAD/NADH,NADP/NADPH 检测系统介绍

NAD/NADH,NADP/NADPH 检测
NAD/NADH-Glo™ | NADP/NADPH-Glo™ Assays

NAD/NADH-Glo™ Assay 和 NADP/NADPH-Glo™ Assay 是基于发光的一步法、均质检测方法。高灵敏度，对细胞数量要求少，
能够快速检测细胞和酶促反应中的 NAD+ 和 NADH 以及 NADP+ 和 NADPH 水平。该方法可用于检测多孔板中的单个核苷酸或用
于低活性或低 Km 值酶的分析，也更适用于高通量形式的抑制剂筛选。

操作步骤

S/B Max ≥ 250 高灵敏度、通量 2D 细胞 /3D 细胞 / 生化样本

Both assays are using the same technology (see Figure):
•  Convert oxidized dinucleotides to reduced forms using  

Cycling Enzymes (Dehydrogenases)
•  Cycling Enzymes provide specificity for nonphosphorylated  

or phosphorylated
•  Cycling reaction increases sensitivity 
•  Cycling enzyme, reductase, and luciferase reactions occur 

in one reagent
In the following section, only NAD+/NADH-Glo™ Assay is 
described, since assay principle and assay features are equal 
to NADP+/NADPH-Glo™ Assay.

Applications
Monitoring changes in cellular levels of total NAD+ and NADH; 
determining NAD+/NADH ratios; monitoring the effects of 
small molecule compounds on NAD+ and NADH levels in enzy-
matic reactions or directly in cells in high-throughput formats.

Assay description
The NAD+/NADH-Glo™ Assay is a bioluminescent, homoge-
neous single-reagent-addition assay for detecting total oxi-
dized and reduced nicotinamide adenine dinucleotides (NAD+ 
and NADH, respectively) and determining their ratio in biolog-
ical samples or in defined enzyme reactions. Cycling between 
NAD+ and NADH by the NAD Cycling Enzyme and Reductase 
increases assay sensitivity and provides selectivity for the 
nonphosph orylated NAD+ and NADH compared to the phos-
phorylated forms NADP+ and NADPH. The NAD/NADH-Glo™ 
Assay detects 1nM to 500 nM NAD+ or NADH. The simple add-
mix-read protocol and scalable assay chemistry make the 
NAD+/NADH-Glo™ Assay well suited to monitor effects of 
small molecule compounds on NAD+ and NADH levels in 
high-throughput screen formats.

NAD+/NADH-Glo™ Assay   |   NADP+/NADPH-Glo™ Assay
Cell-based/Biochemical

Bioluminescent Nicotinamide Adenine Dinucleotide Detection Assays    17[III]

Assay Principle of NAD/NADH-Glo™ Assay  
and NADP/NADPH-Glo™ Assay

Schematic diagram of the sample preparation protocol  
for measuring a) NAD+ and NADH and b) NADP+ and  
NADPH individually.
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Heat at 60°C for 
15 minutes.

Heat at 60°C for 
15 minutes.

Incubate at room 
temperature for 
10 minutes. Add 25 µl 
of Trizma® base to 
each well of 
acid-treated samples.

Incubate at room 
temperature for 
10 minutes. Add 50 µl 
of HCl/Trizma® solution 
to each well of 
base-treated samples.

Cells in PBS

(50 µl)

NAD/NADH-Glo™/

NADP/NADPH-Glo™ Assay.

产品性能

产品应用
• 监测细胞内总 NAD(P)+ 和 NAD(P)H 水平的变化；

• 确定 NAD(P)+/NAD(P)H 比值；

• 监测小分子化合物对酶促反应中 NAD(P)+ 和 NAD(P)H 水平的影
响及高通量筛选。

引用文献
• Wolfram-Schauerte, M., Pozhydaieva, N., Grawenhoff, J. et al . A viral ADP-ribosyltransferase attaches RNA chains to host 

proteins. Nature 620, 1054–1062 (2023).

• Pacl, H.T., Chinta, K.C., Reddy, V.P. et al . NAD(H) homeostasis underlies host protection mediated by glycolytic myeloid cells in 
tuberculosis. Nat Commun 14, 5472 (2023).

检测类型 生物发光发法
检测标志物 NAD(P)/NAD(P)H

检测原理 基于 NAD(P)H 的酶偶联反应
样品类型 3D 细胞，酶
检测步骤 一步法，均质型检测
通量 自动化流程兼容，可拓展至 96/384/1536 孔板
灵敏度 / 信背比 1-500nM S/B max ~ 25

时间 30-60 分钟
性能 Z‘ 因子值 >0.7，良好的实验重复性
产品性能 Z‘ 因子 >0.5（96-384 孔板）
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应用：检测多种样本中 NAD/NADH,NADP/NADPH

将 HCT116 细胞（RPMI+10%FBS）接种在 InSphere 的 GravityPLUSTM 96 孔板悬滴平台中培养 4 天。

加入等体积的 CellTiter-Glo 3D 试剂，振荡 5 分钟，30 分钟后记录发光信号。

从微组织中去除培养基，并在检测前用 50ul PBS 代替。对于 NAD/NADH-Glo™ 和 NADP/NADPH Glo™ 通过加入 50ul 含
1%DTAB 的碳酸氢盐缓冲液（pH 10.5，+2%DTAB）并振荡 30 分钟，来裂解直径逐渐递增的细胞微球体。裂解后，将样品分
成 2 份 50ul，用于选择性二核苷酸降解。向一份等分试样中加入酸（25ml 0.4N HCl），然后两份等份试样都在 60℃下加热，
然后用 25ul 0.5M Trizma（酸处理）或 50ul 0.4N HCl/0.25M Trizma（碱处理）中和。将中和过的样品等分，分别与 50μl NAD/
NADH-Glo™ 或 NADP/NADPH Glo™ 检测试剂一起孵育。在 60 分钟内记录发光。

按照说明书检测每种纯化的烟酰胺腺嘌呤二核苷酸。

NADH、NADPH、NAD+ 和 NADP+ 储存液以粉末（Sigma 
Cat.#N6660、N9910、N8285 和 N8035）新鲜制备，并在磷
酸盐缓冲盐水（PBS）中稀释至指定浓度。在白色 96 孔板中，
每种二核苷酸浓度的 50μl 样品与 50μl NAD/NADH-Glo™ 
Detection Reagent 试剂共孵育。

检测类器官样本中的 NAD/NADH 和 NADP/NADPH

检测细胞样本中的胞内 NADP+/NADPH( 图 A)NAD+/NADH( 图 B)。

检测生化样本中的 NADP+/NADPH，NAD+/NADH。

Assay principle
The NAD Cycling Enzyme, Reductase and luciferase reactions 
are initiated by adding an equal volume of NAD+/NADH-Glo™ 
Detection Reagent, which contains NAD Cycling Enzyme and 
Substrate, Reductase, Reductase Substrate and Ultra-Glo™ 
Recombinant Luciferase, to an NAD+- or NADH-containing 
sample. An NAD Cycling Enzyme is used to convert NAD+ to 
NADH. In the presence of NADH, the provided reductase 
enzyme reduces a proluciferin reductase substrate to form 
luciferin. Luciferin then is quantified using Ultra-Glo™ Recom-
binant Luciferase, and the light signal produced after an incu-
bation of 30 – 60 minutes is proportional to the amount of 
NAD+ and NADH in the sample. Detergent present in the 
reagent lyses cells, allowing detection of total cellular NAD+ 
and NADH in a multiwell format with addition of a single 
reagent. An accessory protocol is provided to allow separate 
measurements of NAD+ and NADH, and calculation of the 
NAD+ to NADH ratio.

Assay features
Assay type   Luminescent (glow-type)
Markers NAD+ and NADH
Applications  Monitoring changes in cellular levels of 

total NAD+ and NADH; determining 
NAD+/NADH ratios; monitoring the 
effects of small molecule compounds 
on NAD+ and NADH levels in enzymatic 
reactions or directly in cells in high -
throughput formats.

Cell type/Sample   Cells and Enzyme preparations
Implementation  Homogeneous, one-step assay with 

flexible storage capability. The lumines-
cent format avoids fluorescent interfer-
ence due to reagents and test com-
pounds sometimes seen in fluorescent 
assays.

Limit of Detection   1 nM (25 fmol/25 µl)
(LOD)
Linearity 1 – 500 nM
Signal-to-background  ~250 
ratio (S/B max)

Robustness Z’ factor > 0.7

18    Bioluminescent Nicotinamide Adenine Dinucleotide Detection Assays [III]

Separate measurement of cellular A. NADP+/NADPH and  
B. NAD+/NADH from a single cell sample.

Linear range and specificity of the NAD/NADH-Glo™ Assay 

Individual purified nicotinamide adenine dinucleotides were assayed fol-
lowing the protocol. NADH, NADPH, NAD+ and NADP+ stocks were pre-
pared freshly from powder (Sigma Cat.# N6660, N9910, N8285 and 
N8035, respectively) and diluted to the indicated concentrations in phos-
phate-buffered saline (PBS). 50 µl microliter samples at each dinucleotide 
concentration were incubated with 50 µl of NAD/NADH-Glo™ Detection 
Reagent in white 96-well luminometer plates.
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Assay principle
The NAD Cycling Enzyme, Reductase and luciferase reactions 
are initiated by adding an equal volume of NAD+/NADH-Glo™ 
Detection Reagent, which contains NAD Cycling Enzyme and 
Substrate, Reductase, Reductase Substrate and Ultra-Glo™ 
Recombinant Luciferase, to an NAD+- or NADH-containing 
sample. An NAD Cycling Enzyme is used to convert NAD+ to 
NADH. In the presence of NADH, the provided reductase 
enzyme reduces a proluciferin reductase substrate to form 
luciferin. Luciferin then is quantified using Ultra-Glo™ Recom-
binant Luciferase, and the light signal produced after an incu-
bation of 30 – 60 minutes is proportional to the amount of 
NAD+ and NADH in the sample. Detergent present in the 
reagent lyses cells, allowing detection of total cellular NAD+ 
and NADH in a multiwell format with addition of a single 
reagent. An accessory protocol is provided to allow separate 
measurements of NAD+ and NADH, and calculation of the 
NAD+ to NADH ratio.

Assay features
Assay type   Luminescent (glow-type)
Markers NAD+ and NADH
Applications  Monitoring changes in cellular levels of 

total NAD+ and NADH; determining 
NAD+/NADH ratios; monitoring the 
effects of small molecule compounds 
on NAD+ and NADH levels in enzymatic 
reactions or directly in cells in high -
throughput formats.

Cell type/Sample   Cells and Enzyme preparations
Implementation  Homogeneous, one-step assay with 

flexible storage capability. The lumines-
cent format avoids fluorescent interfer-
ence due to reagents and test com-
pounds sometimes seen in fluorescent 
assays.

Limit of Detection   1 nM (25 fmol/25 µl)
(LOD)
Linearity 1 – 500 nM
Signal-to-background  ~250 
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sample. An NAD Cycling Enzyme is used to convert NAD+ to 
NADH. In the presence of NADH, the provided reductase 
enzyme reduces a proluciferin reductase substrate to form 
luciferin. Luciferin then is quantified using Ultra-Glo™ Recom-
binant Luciferase, and the light signal produced after an incu-
bation of 30 – 60 minutes is proportional to the amount of 
NAD+ and NADH in the sample. Detergent present in the 
reagent lyses cells, allowing detection of total cellular NAD+ 
and NADH in a multiwell format with addition of a single 
reagent. An accessory protocol is provided to allow separate 
measurements of NAD+ and NADH, and calculation of the 
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Individual purified nicotinamide adenine dinucleotides were assayed fol-
lowing the protocol. NADH, NADPH, NAD+ and NADP+ stocks were pre-
pared freshly from powder (Sigma Cat.# N6660, N9910, N8285 and 
N8035, respectively) and diluted to the indicated concentrations in phos-
phate-buffered saline (PBS). 50 µl microliter samples at each dinucleotide 
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1. Introduction 2. CellTiter-Glo® 3D – an improved viability reagent 3. CellTiter-Glo® 3D – better reagent penetration 

4. CellToxTM Green – cytotoxicity assay 5. Caspase-Glo® 3/7 – detection of apoptosis 6. GSH/GSSG-GloTM – mechanistic toxicity 

7. NAD/NADH-Glo™ and NADP/NADPH-Glo™ 
             – key cellular energy metabolites 8. ONE-GloTM – reporter activity 9. Conclusion 

April 8, 2014 

Microtissues produced in 3D cell culture are much more representative of actual living tissue 
compared to monolayers produced in 2D cell culture. In fact, in the area of oncology research, 
multicellular tumor spheroids are considered an excellent platform for testing drug delivery and 
efficacy. As the necessity for established 3D cell culture models rises, there is also a need for 
convenient assays that have been specifically demonstrated to be effective for use with 3D 
microtissues. The more complex architecture of 3D microtissues demands increased lytic 
effectiveness and reagent penetration, characteristics that are often only minor considerations for 
reagents designed for 2D cell culture. Here we report on a variety of bioluminescent and 
fluorescent cell-based assays applied to hanging-drop spheroids produced from HCT116 colon 
cancer cells. The first assay to be described is an ATP detection reagent for measuring cell 
viability. This reagent has both an improved formulation and an optimized assay protocol and has 
clear advantages over other viability assays. Other cell health assays will also be described, 
including reagents that measure cell death, apoptosis, mechanistic cytotoxicity, or reporter gene 
expression. These additional assays do not require a change in formulation, but do require new 
protocols in order to optimize their effectiveness when applied to 3D microtissues. As with their 
application to cells in 2D culture, these “add-mix-measure” reagents are robust and amenable to 
both low- and high-throughput applications. 

CellTiter-Glo® 3D ATPliteTM 1Step 

400 HCT116 cells (RPMI +10% FBS) were seeded in InSphero’s GravityPLUSTM 96-well hanging-drop 
platform and grown for 4 days to generate ~300 um diameter spheroids. CellToxTM Green, a membrane-
impermeant dye that binds DNA, was added to each reagent prior to sample addition. After 5 minutes of 
shaking, confocal laser fluorescent microscopy images were obtained ~30 min after reagent addition. 

HCT116 cells (RPMI +10% FBS) were seeded in InSphero’s GravityPLUSTM 96-well hanging-drop 
platform and grown for 4 days. Microtissues were assayed by adding an equal volume of reagent, shaking 
for 5 minutes, and recording luminescence or fluorescence after 30 minutes. (Left) The ATP per 
microtissue is greater for the new 3D reagent compared to the classic reagent. (Right) By including 2x 
CellToxTM Green in CellTiter-Glo® 3D prior to sample addition, a linear correlation is observed between the 
ATP detected by CellTiter-Glo® 3D and the DNA detected by CellToxTM Green. 

HCT116 cells (RPMI +10% FBS) were seeded in InSphero’s GravityPLUSTM 96-well hanging-drop 
platform and grown for 4 days to form ~350 mm spheroids. Microtissues were treated with panobinostat for 
48 hours in the presence of 1x CellToxTM Green. After recording  fluorescence, the microtissues were 
assayed by adding an equal volume of CellTiter-Glo® 3D, shaking for 5 minutes, and recording 
luminescence after 30 minutes. 
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CellTiter-Glo 3D
CellTox Green

HCT116 cells (RPMI +10% FBS) were seeded in InSphero’s GravityPLUSTM 96-well hanging-drop 
platform and grown for 4 days to form ~340 mm spheroids. Human liver microtissues (~275 mm) were 
provided by InSphero. After treatment, all microtissues were assayed by adding an equal volume of  
Caspase-Glo® 3/7 and recording luminescence after 30 minutes of shaking. 
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HCT116 cells (RPMI +10% FBS) were seeded in InSphero’s GravityPLUSTM 96-well hanging-drop 
platform and grown for 4 days to form ~350 mm spheroids. Microtissues were treated with compounds for 
48 hours. For CellTiter-Glo® 3D , the microtissues were assayed by adding an equal volume of reagent, 
shaking for 5 minutes, and recording luminescence after 30 minutes. For GSH/GSSG-GloTM, the 
microtissues were assayed by removing media, adding 50 ml of total glutathione lysis reagent, and 
shaking for 30 minutes. Then 50ml of luciferin generation reagent was added, and after a 30 minute 
incubation, 100 ml of luciferin detection reagent was added. Luminescence was recorded after a final 15 
minute incubation.  
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The sample generation and CellTiter-Glo® 3D assay are the same as panel 2. Media was removed from 
microtissues and replaced with 50 ml PBS prior to assay. For NAD/NADH-Glo™ and NADP/NADPH-Glo™ 
Assays, microtissues of increasing size were lysed by adding 50 ml of bicarbonate buffer, pH 10.5, + 2% 
DTAB and shaking for 30 minutes. After lysis, the samples were divided into 50 ml aliquots for selective 
dinucleotide degradation. Acid (25 ml of 0.4N HCl) was added to one aliquot, and and all were heated at 
65⁰C for 15 minutes, cooled for 10 minutes, and then neutralized with either 25 ml of 0.5M Trizma (acid-
treated) or  50 ml of 0.2N HCl/0.25M Trizma (base-treated). Neutralized samples were divided and 
incubated with 50 ml of either the NAD/NADH-Glo™ or NADP/NADPH-Glo™ Detection Reagent. 
Luminescence was recorded at 60 minutes. 

HEK293 cells (DMEM +10% FBS) were seeded in InSphero’s GravityPLUSTM 96-well hanging-drop 
platform and grown for 4 days. Microtissues were assayed by adding an equal volume of reagent, shaking 
for 10 minutes, and recording luminescence after 30 minutes. (Left) Cells expressing firefly luciferase 
under a constitutive reporter were seeded to generate microtissues of different size and then assayed 
individually with CellTiter-Glo® 3D and ONE-GloTM. (Right) After 7 hours of induction, ~340 um 
microtissues expressing firefly luciferase under an NFkB reporter were assayed with ONE-GloTM. 
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A number of luminescent assays have been successfully applied to 3D microtissues for 
detection of: 

• ATP for cell viability (CellTiter-Glo® 3D) 
• DNA staining of dead cells (CellTox™ Green) 
• Caspase as a marker of apoptosis (Caspase-Glo® 3/7) 
• Glutathione as a marker of oxidative stress (GSH/GSSG-Glo™) 
• Nicotinamide adenine dinucleotides as markers for the metabolic state of the cell 
  (NAD/NADH-Glo™ and NADP/NADPH-Glo™) 
• Luciferase reporter expression (Steady-Glo®, ONE-Glo™, Nano-Glo®, etc.) 

 
Are there other assays you would like to see applied to 3D microtissues? 
Or are there other 3D culture systems you’d like to see these assays applied to? 
 
For other questions or additional information, contact mike.valley@promega.com 
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Microtissues produced in 3D cell culture are much more representative of actual living tissue 
compared to monolayers produced in 2D cell culture. In fact, in the area of oncology research, 
multicellular tumor spheroids are considered an excellent platform for testing drug delivery and 
efficacy. As the necessity for established 3D cell culture models rises, there is also a need for 
convenient assays that have been specifically demonstrated to be effective for use with 3D 
microtissues. The more complex architecture of 3D microtissues demands increased lytic 
effectiveness and reagent penetration, characteristics that are often only minor considerations for 
reagents designed for 2D cell culture. Here we report on a variety of bioluminescent and 
fluorescent cell-based assays applied to hanging-drop spheroids produced from HCT116 colon 
cancer cells. The first assay to be described is an ATP detection reagent for measuring cell 
viability. This reagent has both an improved formulation and an optimized assay protocol and has 
clear advantages over other viability assays. Other cell health assays will also be described, 
including reagents that measure cell death, apoptosis, mechanistic cytotoxicity, or reporter gene 
expression. These additional assays do not require a change in formulation, but do require new 
protocols in order to optimize their effectiveness when applied to 3D microtissues. As with their 
application to cells in 2D culture, these “add-mix-measure” reagents are robust and amenable to 
both low- and high-throughput applications. 

CellTiter-Glo® 3D ATPliteTM 1Step 

400 HCT116 cells (RPMI +10% FBS) were seeded in InSphero’s GravityPLUSTM 96-well hanging-drop 
platform and grown for 4 days to generate ~300 um diameter spheroids. CellToxTM Green, a membrane-
impermeant dye that binds DNA, was added to each reagent prior to sample addition. After 5 minutes of 
shaking, confocal laser fluorescent microscopy images were obtained ~30 min after reagent addition. 

HCT116 cells (RPMI +10% FBS) were seeded in InSphero’s GravityPLUSTM 96-well hanging-drop 
platform and grown for 4 days. Microtissues were assayed by adding an equal volume of reagent, shaking 
for 5 minutes, and recording luminescence or fluorescence after 30 minutes. (Left) The ATP per 
microtissue is greater for the new 3D reagent compared to the classic reagent. (Right) By including 2x 
CellToxTM Green in CellTiter-Glo® 3D prior to sample addition, a linear correlation is observed between the 
ATP detected by CellTiter-Glo® 3D and the DNA detected by CellToxTM Green. 

HCT116 cells (RPMI +10% FBS) were seeded in InSphero’s GravityPLUSTM 96-well hanging-drop 
platform and grown for 4 days to form ~350 mm spheroids. Microtissues were treated with panobinostat for 
48 hours in the presence of 1x CellToxTM Green. After recording  fluorescence, the microtissues were 
assayed by adding an equal volume of CellTiter-Glo® 3D, shaking for 5 minutes, and recording 
luminescence after 30 minutes. 
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HCT116 cells (RPMI +10% FBS) were seeded in InSphero’s GravityPLUSTM 96-well hanging-drop 
platform and grown for 4 days to form ~340 mm spheroids. Human liver microtissues (~275 mm) were 
provided by InSphero. After treatment, all microtissues were assayed by adding an equal volume of  
Caspase-Glo® 3/7 and recording luminescence after 30 minutes of shaking. 
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HCT116 cells (RPMI +10% FBS) were seeded in InSphero’s GravityPLUSTM 96-well hanging-drop 
platform and grown for 4 days to form ~350 mm spheroids. Microtissues were treated with compounds for 
48 hours. For CellTiter-Glo® 3D , the microtissues were assayed by adding an equal volume of reagent, 
shaking for 5 minutes, and recording luminescence after 30 minutes. For GSH/GSSG-GloTM, the 
microtissues were assayed by removing media, adding 50 ml of total glutathione lysis reagent, and 
shaking for 30 minutes. Then 50ml of luciferin generation reagent was added, and after a 30 minute 
incubation, 100 ml of luciferin detection reagent was added. Luminescence was recorded after a final 15 
minute incubation.  
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The sample generation and CellTiter-Glo® 3D assay are the same as panel 2. Media was removed from 
microtissues and replaced with 50 ml PBS prior to assay. For NAD/NADH-Glo™ and NADP/NADPH-Glo™ 
Assays, microtissues of increasing size were lysed by adding 50 ml of bicarbonate buffer, pH 10.5, + 2% 
DTAB and shaking for 30 minutes. After lysis, the samples were divided into 50 ml aliquots for selective 
dinucleotide degradation. Acid (25 ml of 0.4N HCl) was added to one aliquot, and and all were heated at 
65⁰C for 15 minutes, cooled for 10 minutes, and then neutralized with either 25 ml of 0.5M Trizma (acid-
treated) or  50 ml of 0.2N HCl/0.25M Trizma (base-treated). Neutralized samples were divided and 
incubated with 50 ml of either the NAD/NADH-Glo™ or NADP/NADPH-Glo™ Detection Reagent. 
Luminescence was recorded at 60 minutes. 

HEK293 cells (DMEM +10% FBS) were seeded in InSphero’s GravityPLUSTM 96-well hanging-drop 
platform and grown for 4 days. Microtissues were assayed by adding an equal volume of reagent, shaking 
for 10 minutes, and recording luminescence after 30 minutes. (Left) Cells expressing firefly luciferase 
under a constitutive reporter were seeded to generate microtissues of different size and then assayed 
individually with CellTiter-Glo® 3D and ONE-GloTM. (Right) After 7 hours of induction, ~340 um 
microtissues expressing firefly luciferase under an NFkB reporter were assayed with ONE-GloTM. 
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A number of luminescent assays have been successfully applied to 3D microtissues for 
detection of: 

• ATP for cell viability (CellTiter-Glo® 3D) 
• DNA staining of dead cells (CellTox™ Green) 
• Caspase as a marker of apoptosis (Caspase-Glo® 3/7) 
• Glutathione as a marker of oxidative stress (GSH/GSSG-Glo™) 
• Nicotinamide adenine dinucleotides as markers for the metabolic state of the cell 
  (NAD/NADH-Glo™ and NADP/NADPH-Glo™) 
• Luciferase reporter expression (Steady-Glo®, ONE-Glo™, Nano-Glo®, etc.) 

 
Are there other assays you would like to see applied to 3D microtissues? 
Or are there other 3D culture systems you’d like to see these assays applied to? 
 
For other questions or additional information, contact mike.valley@promega.com 
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NADH、NADPH 检测
NAD(P)H-Glo™ Detection System

NAD(P)H-Glo™ Detection 是基于发光的一步法、均质检测方法。能够快速检测细胞和酶促反应中的 NADH 和 NADPH 的浓度，
NAD+ 和 NADP+( 氧化形式 ) 不会被该试剂盒检测到，也不会干扰定量。该检测系统具有很宽的线性范围和高信噪比，非常适合
高通量测定 NAD(P)H 的产生或消耗。

体外生化检测 高通量

产品 规格 目录号

NAD(P)H-Glo™ Detection System
10ml G9061

50ml G9062

产品性能

发光检测法更加灵敏

产品订购信息

操作步骤

检测类型 生物发光发法
检测标志物 NAD(P)H

检测原理 基于 NAD(P)H 的酶偶联反应
样品类型 3D 细胞，酶
检测步骤 一步法，均质型检测

通量 自动化流程兼容，可拓展至 96/384/1536
孔板

灵敏度 / 信背比 25nM-50μM S/B max ~ 400

时间 40-60 分钟

性能 Z‘ 因子值 >0.7，良好的实验重复性，生物
发光法，避免荧光干扰

上图：将指定浓度的异柠檬酸脱氢酶（IDH）与 100μM NADP 和 100μM 异柠檬酸盐孵育 30 分钟。使用荧光法和生物发光法进行比较。

Applications
Monitoring the activity of enzymes that produce or use  
NAD(P)H; measuring NAD(P)H production or consumption in 
high-throughput screen formats.

Assay description
The in vitro enzyme-based NAD(P)H-Glo™ Detection System is 
a homogeneous, bioluminescent assay that quantitatively 
monitors the concentration of the reduced forms of NADH and 
NADPH, and does not discriminate between them. The oxi-
dized forms, NAD+ and NADP+, are not detected and do not 
interfere with quantitation. The assay is rapid, requiring only a 
40- to 60- minute incubation, has a broad linear range and high 
signal- to-background ratio. The NAD(P)H-Glo™ Detection Sys-
tem detects 25 nM to 50 µM NAD(P)H. Reactions are scalable 
and can be performed at low volumes in 96-, 384- and 1536-
well plates.

Assay principle
In the presence of NAD(P)H, a reductase enzyme reduces a 
pro luciferin Reductase Substrate to form luciferin. Luciferin 
then is quantified using Ultra-Glo™ Recombinant Luciferase, 
and the light signal produced is proportional to the amount of 
NAD(P)H in the sample. The reductase and luciferase reac-
tions are initiat ed by adding an equal volume of a single 
reagent, which contains reductase, proluciferin reductase sub-
strate and Ultra-Glo™ Recombinant Luciferase, to a NAD(P)
H-containing sample. 

Assay features
Assay type  Luminescent (glow-type; T1/2 > 2 h)
Markers NADH, NADPH
Applications  Monitoring the activity of enzymes that 

produce or use NAD(P)H.
Sample  Enzyme preparations
Implementation  Homogeneous, one-step assay with flexi-

ble storage capability 
Sensitivity  Broad linear range (25 nM – 50 µM) and 

high signal-to-background ratio (~400)
Robustness Z’ factor > 0.7

NAD(P)H-Glo™ Detection System 
Biochemical

16    Bioluminescent Nicotinamide Adenine Dinucleotide Detection Assays [III]

NAD(P)H™ Detection System Assay-Principle

The luminescent NAD(P)H-Glo™ Detection System is more  
sensitive than alternative fluorescent methods

Isocitrate dehydrogenase (IDH) at the indicated concentrations was incu-
bated with 100 µM NADP and 100 µM isocitrate for 30 minutes. The man-
ufacturer’s protocol for each of the fluorescent assays was followed using  
100 µl of the reaction for the direct fluorescence NADH detection method 
and 50 µl for the indirect fluorescence NADH detection method (diapho-
rase conversion of resazurin). 
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Applications
Monitoring the activity of enzymes that produce or use  
NAD(P)H; measuring NAD(P)H production or consumption in 
high-throughput screen formats.

Assay description
The in vitro enzyme-based NAD(P)H-Glo™ Detection System is 
a homogeneous, bioluminescent assay that quantitatively 
monitors the concentration of the reduced forms of NADH and 
NADPH, and does not discriminate between them. The oxi-
dized forms, NAD+ and NADP+, are not detected and do not 
interfere with quantitation. The assay is rapid, requiring only a 
40- to 60- minute incubation, has a broad linear range and high 
signal- to-background ratio. The NAD(P)H-Glo™ Detection Sys-
tem detects 25 nM to 50 µM NAD(P)H. Reactions are scalable 
and can be performed at low volumes in 96-, 384- and 1536-
well plates.

Assay principle
In the presence of NAD(P)H, a reductase enzyme reduces a 
pro luciferin Reductase Substrate to form luciferin. Luciferin 
then is quantified using Ultra-Glo™ Recombinant Luciferase, 
and the light signal produced is proportional to the amount of 
NAD(P)H in the sample. The reductase and luciferase reac-
tions are initiat ed by adding an equal volume of a single 
reagent, which contains reductase, proluciferin reductase sub-
strate and Ultra-Glo™ Recombinant Luciferase, to a NAD(P)
H-containing sample. 

Assay features
Assay type  Luminescent (glow-type; T1/2 > 2 h)
Markers NADH, NADPH
Applications  Monitoring the activity of enzymes that 

produce or use NAD(P)H.
Sample  Enzyme preparations
Implementation  Homogeneous, one-step assay with flexi-

ble storage capability 
Sensitivity  Broad linear range (25 nM – 50 µM) and 

high signal-to-background ratio (~400)
Robustness Z’ factor > 0.7

NAD(P)H-Glo™ Detection System 
Biochemical

16    Bioluminescent Nicotinamide Adenine Dinucleotide Detection Assays [III]

NAD(P)H™ Detection System Assay-Principle

The luminescent NAD(P)H-Glo™ Detection System is more  
sensitive than alternative fluorescent methods

Isocitrate dehydrogenase (IDH) at the indicated concentrations was incu-
bated with 100 µM NADP and 100 µM isocitrate for 30 minutes. The man-
ufacturer’s protocol for each of the fluorescent assays was followed using  
100 µl of the reaction for the direct fluorescence NADH detection method 
and 50 µl for the indirect fluorescence NADH detection method (diapho-
rase conversion of resazurin). 
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Applications
Monitoring the activity of enzymes that produce or use  
NAD(P)H; measuring NAD(P)H production or consumption in 
high-throughput screen formats.

Assay description
The in vitro enzyme-based NAD(P)H-Glo™ Detection System is 
a homogeneous, bioluminescent assay that quantitatively 
monitors the concentration of the reduced forms of NADH and 
NADPH, and does not discriminate between them. The oxi-
dized forms, NAD+ and NADP+, are not detected and do not 
interfere with quantitation. The assay is rapid, requiring only a 
40- to 60- minute incubation, has a broad linear range and high 
signal- to-background ratio. The NAD(P)H-Glo™ Detection Sys-
tem detects 25 nM to 50 µM NAD(P)H. Reactions are scalable 
and can be performed at low volumes in 96-, 384- and 1536-
well plates.

Assay principle
In the presence of NAD(P)H, a reductase enzyme reduces a 
pro luciferin Reductase Substrate to form luciferin. Luciferin 
then is quantified using Ultra-Glo™ Recombinant Luciferase, 
and the light signal produced is proportional to the amount of 
NAD(P)H in the sample. The reductase and luciferase reac-
tions are initiat ed by adding an equal volume of a single 
reagent, which contains reductase, proluciferin reductase sub-
strate and Ultra-Glo™ Recombinant Luciferase, to a NAD(P)
H-containing sample. 

Assay features
Assay type  Luminescent (glow-type; T1/2 > 2 h)
Markers NADH, NADPH
Applications  Monitoring the activity of enzymes that 

produce or use NAD(P)H.
Sample  Enzyme preparations
Implementation  Homogeneous, one-step assay with flexi-

ble storage capability 
Sensitivity  Broad linear range (25 nM – 50 µM) and 

high signal-to-background ratio (~400)
Robustness Z’ factor > 0.7

NAD(P)H-Glo™ Detection System 
Biochemical

16    Bioluminescent Nicotinamide Adenine Dinucleotide Detection Assays [III]

NAD(P)H™ Detection System Assay-Principle

The luminescent NAD(P)H-Glo™ Detection System is more  
sensitive than alternative fluorescent methods

Isocitrate dehydrogenase (IDH) at the indicated concentrations was incu-
bated with 100 µM NADP and 100 µM isocitrate for 30 minutes. The man-
ufacturer’s protocol for each of the fluorescent assays was followed using  
100 µl of the reaction for the direct fluorescence NADH detection method 
and 50 µl for the indirect fluorescence NADH detection method (diapho-
rase conversion of resazurin). 
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Detection Reagent
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氧化应激分析
Oxidative Stress

氧化应激，是活性氧的生产和细胞的抗氧化防御之间的不平衡，与

人类疾病以及老化相关。我们提供检测谷胱甘肽，ROS 变化以及

检测氧化还原型谷胱甘肽比值的检测系统，这些可作为细胞健康的

指标。
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氧化应激分析 | 谷胱甘肽检测系统

谷胱甘肽水平检测
GSH-Glo™ Glutathione Assay 和 GSH/GSSG-Glo™ 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/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。

1 小时完成检测操作 无需预处理样本 高通量

检测原理
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。

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。
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GSH-Glo™ Glutathione Assay

Figure 2. The assay is performed in two steps. In the first step, cells are 
lysed in the presence of the luciferin-NT substrate and glutathione S-transferase 
(GST). Glutathione in the cells drives the formation of luciferin. In the second step, 
Luciferin Detection Reagent is added to produce light that is directly proportional to 
the amount of GSH in the reaction.
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Schematic of the GSH-Glo™ Glutathione Assay

Fast and Easy Protocol

Figure 1. GSH-Glo™ Glutathione Assay Protocol. Medium is removed from the 
plate containing samples, and the prepared GSH-Glo™ Reaction Buffer is then 
added to the plate. After a 30-minute incubation, reconstituted Luciferin Detection 
Reagent is added to the plate. Following a 15-minute incubation, the plate is read 
in a luminometer.

Features

Versatile
Measure reduced glutathione and/or total glutathione levels 

from cells, tissue or blood. 

Fast and Easy to Use 
Measure GSH levels directly in cell culture wells; no 

deproteinization step required.

Excellent Sensitivity
Measure GSH levels from as few as several hundred cells. 

Easily scalable to 384-well plates.

Robust
No interference by oxidized GSH or reducing agents.

Proven Luminescent Technology 
Powered by Ultra-Glo™ Luciferase. Very low false-positive 

hit rates.

Description

The GSH-Glo™ Glutathione Assay is a luminescent-based 

assay for the detection and quantification of glutathione 

(GSH) in cells or various biological samples. A change in 

GSH levels is important during assessment of toxicological 

responses and is an indicator of oxidative stress, potentially 

leading to apoptosis or cell death. The assay is based on 

the conversion of a luciferin derivative into luciferin in the 

presence of GSH (Figure 2). The reaction is catalyzed by a 

glutathione S-transferase (GST) enzyme supplied in the kit. 

The luciferin formed is detected in a coupled reaction using 

Ultra-Glo™ Recombinant Luciferase that generates a glow-

type luminescence that is proportional to the amount of 

glutathione present in cells.

The assay provides a simple, fast and sensitive alternative 

to colorimetric and fluorescent methods and can be easily 

adapted to high-throughput applications. The assay also can 

be adapted for measuring total glutathione levels.

Glutathione Assay

去除培养基
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读取数据

孵育 30 分钟
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Before exporting the final file, you 
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Total Glutathione Measurement
Lyse cells and reduce GSSG to GSH 
to measure total glutathione.

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

总谷胱甘肽检测
裂解细胞，将 GSSG 还原为 GSH，
测定总谷胱甘肽水平。

氧化型谷胱甘肽检测
裂解细胞，阻断 GSH，将 GSSG 还原
为 GSH, 检测氧化型谷胱甘肽含量。

产品性能

操作步骤

检测类型 生物发光发法

检测标志物
谷胱甘肽 GSH
总谷胱甘肽 / 氧化型谷胱甘肽比率 GSH/
GSSG ratio

样品类型 3D 细胞、组织提取物、血液样本

检测步骤 无需预处理样本，快速获得结果

通量 自动化流程兼容，可拓展至 96-384 孔板

时间 45 分钟

性能 检测具有生理相关性GSH/GSSG的比值，
无荧光干扰

产品 规格 目录号

GSH-Glo™ Glutathione Assay
10ml V6911

50ml V6912

GSH/GSSG-Glo™ Assay
10ml V6611

50ml V6612

产品订购信息
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应用 : 检测化合物引起的细胞谷胱甘肽变化

Hela 细胞 (5000 细胞 / 孔铺于 96 孔板 ) 以 BSO 处理， BSO
抑制 GSH 合成，从而降低细胞 GSH 水平。

20hr BSO：用 BSO 处理细胞 20 小时后检测 GSH。

BSO +Recovery：用 BSO 处理细胞 20 小时，然后用 PBS 
洗涤 2 次，并加入新鲜的不含 BSO 的培养基。40 小时后检测
细胞中的 GSH。

40hr BSO ：用 BSO 处理的细胞，20 小时后洗涤，然后加入
含 BSO 的新鲜培养基。40 小时后检测细胞中的 GSH。

用 GSH-GloTM Glutathione Assay 检测 24 孔板中贴壁细胞
裂解液中的 GSH 水平。使用检测系统得到的 GSH 标准曲线
利用内插法来确定 GSH 浓度。仅在用 P450 诱导剂 30μM 
pregnenolone 16a-carbonitrile（PCN）处理两天后，再用
5mM对乙酰氨基酚（APAP）处理细胞 3小时，GSH显著降低，
而仅用 APAP 或 PCN 处理引起的 GSH 水平变化不大。

左图：用梯度稀释的甲萘醌（60 分钟，37℃）处理 5000 个细胞 / 孔。检测 GSSG 后，使用 CellTiter Glo® 试剂 (CTG) 将数据与生存能力检测值
进行归一化，以补偿由于甲萘醌和实验波动引起的毒性效应的影响。在 60 分钟后显示的两种最高浓度下， 甲萘醌具有毒性作用。

右图：通过检测 A549 细胞中 GSSG 和总谷胱甘肽来测定 GSH/GSSG 比率。在较高浓度下，甲萘醌对细胞的氧化还原状态有显著影响。

增敏化合物丁硫胺酸亚砜胺 BSO 对细胞中 GSH 消耗和恢复

对乙酰氨基酚 (APAP) 在肝细胞中消耗 GSH

甲萘醌对 A549 肺癌细胞的氧化应激状态的影响 - GSH/GSSG 比率检测
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Figure 3. Titration data using the GSH-Glo™ Glutathione Assay.  
Panel A. A standard curve was generated by serial twofold dilutions of a 
glutathione 10X solution in the wells of a 384-well plate. Panel B. Serial 
twofold dilutions of HepG2 cells were plated and allowed to attach overnight. The 
cells were assayed using the protocol outlined in Technical Bulletin #TB369.

Figure 5. GSH levels in lysates from adherent cells in 24-well plates 
were measured with the GSH-Glo™ Glutathione Assay. GSH concentrations 
were determined by interpolation from a GSH standard curve generated using 
the bioluminescent system. Exposure to 5mM acetaminophen for three hours 
substantially reduced GSH only after treatment for two days with a P450 inducer, 
30μM pregnenolone 16a-carbonitrile (PCN).
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Figure 4. GSH depletion and recovery results. HeLa cells (5,000 cells/well in 
96-well format) were exposed to l-Buthioninesulfoximine (BSO). BSO inhibits GSH 
synthesis, thus reducing cellular GSH levels. 20hr BSO cells were treated with BSO 
for 20 hours and assayed for GSH. 40hr BSO cells were treated with BSO, washed 
for 20 hours and fresh media plus BSO was added. Cells were assayed for GSH after 
40 hours. BSO+recovery cells were treated with BSO for 20 hours. After 20 hours 
cells were washed 2X with PBS and covered with fresh media without BSO. Cells 
were assayed for GSH after 40 hours. All samples were assayed for GSH using the 
GSH-Glo™ Glutathione Assay according to the protocol outlined in  
Technical Bulletin #TB369.
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twofold dilutions of HepG2 cells were plated and allowed to attach overnight. The 
cells were assayed using the protocol outlined in Technical Bulletin #TB369.

Figure 5. GSH levels in lysates from adherent cells in 24-well plates 
were measured with the GSH-Glo™ Glutathione Assay. GSH concentrations 
were determined by interpolation from a GSH standard curve generated using 
the bioluminescent system. Exposure to 5mM acetaminophen for three hours 
substantially reduced GSH only after treatment for two days with a P450 inducer, 
30μM pregnenolone 16a-carbonitrile (PCN).
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Figure 4. GSH depletion and recovery results. HeLa cells (5,000 cells/well in 
96-well format) were exposed to l-Buthioninesulfoximine (BSO). BSO inhibits GSH 
synthesis, thus reducing cellular GSH levels. 20hr BSO cells were treated with BSO 
for 20 hours and assayed for GSH. 40hr BSO cells were treated with BSO, washed 
for 20 hours and fresh media plus BSO was added. Cells were assayed for GSH after 
40 hours. BSO+recovery cells were treated with BSO for 20 hours. After 20 hours 
cells were washed 2X with PBS and covered with fresh media without BSO. Cells 
were assayed for GSH after 40 hours. All samples were assayed for GSH using the 
GSH-Glo™ Glutathione Assay according to the protocol outlined in  
Technical Bulletin #TB369.
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氧化应激分析 | ROS 水平检测

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。

可叠加多重检测 细胞 / 纯酶样本 高通量

反应原理
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。

操作步骤

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

Applications
Measure changes in hydrogen peroxide (H2O2) levels directly in 
cell culture samples; measure the activity of enzymes that 
generate or eliminate H2O2; identify small molecule inhibitors 
or inducers that alter reactive oxygen species (ROS) levels 
either in cells in culture or in enzyme assays.

Assay description
The ROS-Glo™ H2O2 Assay is a homogeneous, fast and sensi-
tive bioluminescent assay that measures the level of H2O2, a 
reac tive oxygen species (ROS), directly in cell culture or in 
defined enzyme reactions. The ROS-Glo™ H2O2 Substrate 
reacts directly with H2O2, obviating the need for horseradish 
peroxidase (HRP) as a coupling enzyme and thus eliminating 
false hits associated with HRP inhibition. The assay can be 
used to screen compounds in both cell-based and enzyme-
based formats (96- to 384-well plate formats). Multiplexing 
with a real-time cytotoxicity assay (CellTox™ Green Cytotoxici-
ty Assay), in the same well or with a viability assay, results in 
more informative data.

Assay principle
The homogeneous assay is performed following a simple two- 
reagent-addition protocol that does not require sample manip-
ulation. A H2O2 substrate is incubated with sample and reacts 
directly with H2O2 to generate a luciferin precursor. Addition of 
ROS-Glo™ Detection Solution converts the precursor to lucifer-
in and provides Ultra-Glo™ Recombinant Luciferase to produce 
light signal that is proportional to the level of H2O2 present in 
the sample. The assay can be completed in less than 2 hours 
after reagent addition.

Assay features
Assay type   Luminescent (glow-type), two-step assay, 

obviating the need for HRP 
Markers H2O2

Applications   Measure changes in H2O2 levels directly in 
cell culture samples.

Cell type/Sample   Cell lines and enzyme preparations,  
low molecular weight substances

Time required  2 hours
Robustness  Easily scalable from 96- to 384-well plates

ROS-Glo™ H2O2 Assay
Cell-based/Biochemical

20    Oxidative stress [IV]

ROS-Glo™ H2O2 Assay-Principle

ROS induction in cultured cells 

Multiplex with real-time CellTox™ Cytotoxicity Assay 

HepG2 cells were plated at 2,000 cells/well in a 384-well plate and incubat-
ed overnight. The cells were then treated with either 100 µM menadione, 
100 µM pyrogallol or 200 µg/ml digitonin and incubated at 37°C in 5 % CO2 

for 2 hours. 1X CellTox™ Green Dye and 25 µM H2 O2  Substrate were added 
to the cell cul ture at the time of dosing. After incubation the CellTox™ 
Green fluorescence signal was first measured and afterwards H2 O2  levels 
using ROS-Glo™.

K562 cells were treated with menadione and the ROS-Glo™ H2O2 Assay 
was used to determine ROS production. Menadione resulted in a concen-
tration-dependent ROS increase.

Reaction with H2O2

ROS-Glo™ Detection Solution
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产品性能

检测类型 生物发光发法

检测标志物 H2O2

原理 基于 H2O2 酶偶联反应

样品类型 3D 细胞，酶

检测步骤

仅需两步试剂加入，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。

通量 可拓展至 96-384 孔板

时间 2 小时

性能 可叠加其他方法进行多重检测

产品 规格 目录号

ROS-Glo™ H2O2 Assay 
10ml G8820

50ml G8821

产品订购信息
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应用 : 检测不同类型样本中的 ROS

不同直径的 HepG2 球体对不同剂量甲萘醌的反应。细胞在
超低附着板（Corning）中孵育 4 天。用 ROS-Glo™ H2O2 
Assay检测H2O2 的水平，并在GloMax® Discover仪器上读取。

通过将浓度升高的 NADH 氧化酶与 NADH 在酶反应缓冲液中
一同孵育来测定 NADH 氧化酶酶活性，并通过 ROS-Glo™ 
H2O2 Assay 检测生成的 H2O2，从而确定 NADH 氧化酶活性。
在确定 NADH 氧化酶和 NADH 底物的适当水平后，该方法可
以用于在化学文库中通过降低的发光信号来筛选该酶的抑制
剂。

使用 ROS-Glo™ H2O2  Assay 检测甲萘醌处理所致的 K562 细
胞中浓度依赖的 ROS 增加本试验可在各种的细胞培养基（含
或不含血清）中进行，无需在实验前将培养基从培养细胞中去
除。

HepG2 细胞用产生 ROS 的化合物 ( 甲萘醌或邻苯三酚 ) 或
细胞毒性诱导试剂 ( 洋地黄皂苷 ) 处理，37℃孵育 2 小时。 
CellTox™ Green 染料和 H2O2 底物在给药的时候添加。 
CellTox™ Green 染料孵育后检测荧光。然后加入 ROS-Glo™
检测液，孵育 20 分钟后，检测发光信号。

检测 HepG2 Spheroids 微球体的甲萘醌 ROS 诱
导反应

检测 NADH 氧化酶酶活性

检测培养细胞中的 ROS 诱导

检测化合物对细胞影响 - 多重检测

Applications
Measure changes in hydrogen peroxide (H2O2) levels directly in 
cell culture samples; measure the activity of enzymes that 
generate or eliminate H2O2; identify small molecule inhibitors 
or inducers that alter reactive oxygen species (ROS) levels 
either in cells in culture or in enzyme assays.

Assay description
The ROS-Glo™ H2O2 Assay is a homogeneous, fast and sensi-
tive bioluminescent assay that measures the level of H2O2, a 
reac tive oxygen species (ROS), directly in cell culture or in 
defined enzyme reactions. The ROS-Glo™ H2O2 Substrate 
reacts directly with H2O2, obviating the need for horseradish 
peroxidase (HRP) as a coupling enzyme and thus eliminating 
false hits associated with HRP inhibition. The assay can be 
used to screen compounds in both cell-based and enzyme-
based formats (96- to 384-well plate formats). Multiplexing 
with a real-time cytotoxicity assay (CellTox™ Green Cytotoxici-
ty Assay), in the same well or with a viability assay, results in 
more informative data.

Assay principle
The homogeneous assay is performed following a simple two- 
reagent-addition protocol that does not require sample manip-
ulation. A H2O2 substrate is incubated with sample and reacts 
directly with H2O2 to generate a luciferin precursor. Addition of 
ROS-Glo™ Detection Solution converts the precursor to lucifer-
in and provides Ultra-Glo™ Recombinant Luciferase to produce 
light signal that is proportional to the level of H2O2 present in 
the sample. The assay can be completed in less than 2 hours 
after reagent addition.

Assay features
Assay type   Luminescent (glow-type), two-step assay, 

obviating the need for HRP 
Markers H2O2

Applications   Measure changes in H2O2 levels directly in 
cell culture samples.

Cell type/Sample   Cell lines and enzyme preparations,  
low molecular weight substances

Time required  2 hours
Robustness  Easily scalable from 96- to 384-well plates

ROS-Glo™ H2O2 Assay
Cell-based/Biochemical

20    Oxidative stress [IV]

ROS-Glo™ H2O2 Assay-Principle

ROS induction in cultured cells 

Multiplex with real-time CellTox™ Cytotoxicity Assay 

HepG2 cells were plated at 2,000 cells/well in a 384-well plate and incubat-
ed overnight. The cells were then treated with either 100 µM menadione, 
100 µM pyrogallol or 200 µg/ml digitonin and incubated at 37°C in 5 % CO2 

for 2 hours. 1X CellTox™ Green Dye and 25 µM H2 O2  Substrate were added 
to the cell cul ture at the time of dosing. After incubation the CellTox™ 
Green fluorescence signal was first measured and afterwards H2 O2  levels 
using ROS-Glo™.

K562 cells were treated with menadione and the ROS-Glo™ H2O2 Assay 
was used to determine ROS production. Menadione resulted in a concen-
tration-dependent ROS increase.

Reaction with H2O2

ROS-Glo™ Detection Solution
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Applications
Measure changes in hydrogen peroxide (H2O2) levels directly in 
cell culture samples; measure the activity of enzymes that 
generate or eliminate H2O2; identify small molecule inhibitors 
or inducers that alter reactive oxygen species (ROS) levels 
either in cells in culture or in enzyme assays.

Assay description
The ROS-Glo™ H2O2 Assay is a homogeneous, fast and sensi-
tive bioluminescent assay that measures the level of H2O2, a 
reac tive oxygen species (ROS), directly in cell culture or in 
defined enzyme reactions. The ROS-Glo™ H2O2 Substrate 
reacts directly with H2O2, obviating the need for horseradish 
peroxidase (HRP) as a coupling enzyme and thus eliminating 
false hits associated with HRP inhibition. The assay can be 
used to screen compounds in both cell-based and enzyme-
based formats (96- to 384-well plate formats). Multiplexing 
with a real-time cytotoxicity assay (CellTox™ Green Cytotoxici-
ty Assay), in the same well or with a viability assay, results in 
more informative data.

Assay principle
The homogeneous assay is performed following a simple two- 
reagent-addition protocol that does not require sample manip-
ulation. A H2O2 substrate is incubated with sample and reacts 
directly with H2O2 to generate a luciferin precursor. Addition of 
ROS-Glo™ Detection Solution converts the precursor to lucifer-
in and provides Ultra-Glo™ Recombinant Luciferase to produce 
light signal that is proportional to the level of H2O2 present in 
the sample. The assay can be completed in less than 2 hours 
after reagent addition.

Assay features
Assay type   Luminescent (glow-type), two-step assay, 

obviating the need for HRP 
Markers H2O2

Applications   Measure changes in H2O2 levels directly in 
cell culture samples.

Cell type/Sample   Cell lines and enzyme preparations,  
low molecular weight substances

Time required  2 hours
Robustness  Easily scalable from 96- to 384-well plates

ROS-Glo™ H2O2 Assay
Cell-based/Biochemical
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ROS-Glo™ H2O2 Assay-Principle

ROS induction in cultured cells 

Multiplex with real-time CellTox™ Cytotoxicity Assay 

HepG2 cells were plated at 2,000 cells/well in a 384-well plate and incubat-
ed overnight. The cells were then treated with either 100 µM menadione, 
100 µM pyrogallol or 200 µg/ml digitonin and incubated at 37°C in 5 % CO2 

for 2 hours. 1X CellTox™ Green Dye and 25 µM H2 O2  Substrate were added 
to the cell cul ture at the time of dosing. After incubation the CellTox™ 
Green fluorescence signal was first measured and afterwards H2 O2  levels 
using ROS-Glo™.

K562 cells were treated with menadione and the ROS-Glo™ H2O2 Assay 
was used to determine ROS production. Menadione resulted in a concen-
tration-dependent ROS increase.
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线粒体功能检测
Mitochondrial function

可通过膜完整性和 ATP 变化检测线粒体功能障碍或非线粒体相关

细胞毒性机制，通过丙酮酸和苹果酸检测糖酵解和线粒体代谢的细

微变化。
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线粒体功能检测
Mitochondrial ToxGlo™ Assay

通过叠加检测细胞膜的完整性以及细胞内的 ATP 水平检测方
法来预测外源化合物对线粒体功能异常的可能影响。

细胞样本 高通量叠加检测

反应原理
细胞膜的完整性是通过检测与细胞坏死相关联的一个独特的“死
细胞蛋白酶”的活性来确定。ATP 的测定是通过加入 ATP 检
测试剂来进行的。综合这两组数据，可以分析是线粒体功能异
常还是非线粒体的细胞毒性区别。

实验举例
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产品性能

检测类型 荧光 + 生物发光法

检测标志物 死细胞蛋白酶和 ATP

样品类型 哺乳动物细胞

检测步骤 简单的“加入 - 混合 - 读数”
模式

通量 可拓展至 96-384 孔板

时间 30 分钟 +50-60 分钟

性能
在同一样品孔中将原发性的
线粒体功能障碍与继发性细
胞毒性事件区分开来。

产品 规格 目录号

Mitochondrial ToxGlo™ Assay
10ml G8000

100ml G8001

产品订购信息

线粒体功能检测
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产品 规格 目录号

Malate-Glo™ Assay
5ml JE9100

50ml JE9200

产品订购信息

苹果酸检测
Malate-Glo™ Assay

Malate-Glo™ Assay 是一款生物发光检测试剂，可快速、灵敏、有选择性地检测多种生物样本中的 L-malate（L- 苹果酸）。L-
苹果酸是一种三羧酸循环（TCA）中间体，也是苹果酸 - 天冬氨酸穿梭过程的重要组分。在植物中，苹果酸在卡尔文循环中发挥
着重要作用。

高灵敏度 2 步法 高通量

产品性能

应用数据  

操作步骤

检测原理
Malate Dehydrogenase 催化 Malate 氧化，同时将 NAD+

还原成 NADH。存在 NADH 时，还原酶（Reductase）将
proluciferin Reductase Substrate 还原为萤光素。萤光素
通过 Ultra-Glo™ Recombinant Luciferase 反应，产生的
光信号与样品中 Malate 的量成正比。

检测类型 生物发光发法

检测标志物 支链氨基酸 BCAA

原理 基于 NAD(P)H 的酶偶联反应

样品类型 3D 哺乳动物细胞、细胞培养基、血
浆 / 血清、组织匀浆

检测步骤 简单，快速，无需细胞收集和离心

通量 自动化流程兼容，可拓展至 96-384
孔板

灵敏度 / 信背景比 50nM-25μM S/B max > 300

NADH

OxaloacetateMalate

NAD+NAD+

Proluciferin
(Reductase Substrate)

Luciferin

Ultra-Glo™ rLuciferase, 
ATP

LightReductase

Malate Dehydrogenase

灵敏检测培养细胞中苹果酸

左图：Malate-Glo™ Assay 检测 HTC116 细胞裂解液中的苹果酸，该方
法检测灵敏度高，线性范围广，可使用 380025000cells/50ul 测定苹果
酸浓度。

线粒体功能检测 | 苹果酸检测
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丙酮酸检测
Pyruvate-Glo™ Assay

Pyruvate-Glo™ Assay 是一款生物发光检测试剂，可用于快速、灵敏地检测生物样品中的丙酮酸（Pyruvate）。丙酮酸是一种关
键的能量代谢中间体，它参与细胞内多种生化途径，其中包括三羧酸循环（TCA cycle）和糖酵解过程 。

2 步法 高通量高灵敏度

检测原理
Pyruvate Oxidase催化 pyruvate转化为 acetyl phosphate，
过程中生成 H2O2。在存在 H2O2 时，H2O2 底物会生成萤光
素前体。加入 Pyruvate-Glo™ 检测试剂，将萤光素前体转
化为萤光素，后者可使用 Ultra-Glo™ rLuciferase 进行检测。
反应产生的光信号与样品中 pyruvate 的量成正比。

产品性能

应用数据

操作步骤

 检测类型 生物发光发法

检测标志物 苹果酸 L-malate

原理 基于 H2O2 酶偶联反应

应用 糖酵解和线粒体代谢的细微变化

样品类型 3D 细胞、细胞培养基，血清

检测步骤 方法操作简单，无需细胞收集和离心

灵敏度 / 信背比 400nM-50μM S/B max > 150

通量 可拓展至 96-384 孔板

时间 75 分钟

NADH

AcetoacetateBHB

NAD+NAD+

Proluciferin
(Reductase Substrate)

Luciferin

Ultra-Glo™ rLuciferase, 
ATP

LightReductase

BHB Dehydrogenase

产品 规格 目录号

Pyruvate-Glo™ Assay
5ml J4051

50ml J4052

产品订购信息

左图： Pyruvate-Glo™ Assay 用于监测培养细胞中的
细胞内和细胞外丙酮酸，包括快速评估药物治疗的代
谢效果。

检测代谢抑制剂对细胞丙酮酸水平的影响

丙酮酸检测 | 线粒体功能检测
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