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*This 2007 National Academy of Science report envisions a not-so-distant   

  future in which virtually all routine toxicity testing would be conducted in  

  vitro in human cells or cell lines by evaluating perturbations of cellular  

  responses in a suite of toxicity pathway assays using high throughput robotic  

  assisted methodologies. 
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*The Toxicology in the 21st Century (Tox21) program, a federal  

  collaboration involving the National Institutes of Health (NIH), Environmental   

  Protection Agency (EPA), and Food and Drug Administration (FDA),  

  is aimed at developing better toxicity assessment methods.  

 National Institute of Environmental Health Sciences (NIEHS) /  

    National Toxicology Program (NTP), National Institutes of Health (NIH) 

 

 National Center for Advancing Translational Sciences (NCATS)/NIH Chemical    

    Genomics Center (NCGC), National Institutes of Health (NIH) 

 

U.S. Food and Drug Administration (FDA) 

 

U.S. Environmental Protection Agency (EPA) 
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Toxicity Testing in the 21st Century 

*Tox21 Goals: 

• Identify patterns of compound-

induced biological response in 

order to:  

− characterize toxicity/disease 

pathways 

− facilitate cross-species 

extrapolation 

− model low-dose extrapolation 

• Prioritize compounds for more 

extensive toxicological evaluation 

• Develop predictive models for 

biological response in humans 

http://pubchem.ncbi.nlm.nih.gov/


Tox21 Phase I – Proof of Principle  

(2005 – 2010) 

   *EPA via ToxCast™ screened 320 compounds (309 unique,  primarily 

pesticide actives and some endocrine active compounds) in ~550 

assays. 

 Data made public via ToxCastDB 

(http://actor.epa.gov/actor/faces/ToxCastDB/Home.jsp) 

 

   *NCGC screened 1408 compounds (1353 unique) from NTP and 1462 

compounds (1384 unique) from EPA in 140 qHTS assays 

representing 77 predominantly cell-based reporter gene endpoints. 

 Data made public via PubChem (http://pubchem.ncbi.nlm.nih.gov/)   

and CEBS (Chemical Effects in Biological Systems; 

http://www.niehs.nih.gov/research/resources/databases/cebs/) 

http://actor.epa.gov/actor/faces/ToxCastDB/Home.jsp
http://pubchem.ncbi.nlm.nih.gov/
http://www.niehs.nih.gov/research/resources/databases/cebs/


Tox21 Phase II – Expanded Compound Screening  

(2011 – 2014) 

*EPA’s ToxCast™ Phase II:  

  ~700 compounds in ~700 assays,  ~1000 compounds in endocrine 

activity assays 

 

*NCGC qHTS Phase II:  

 10K compound library screened 3 times at 15 concentrations in  

each qHTS assay 

 qHTS assays focused on:   

 nuclear receptor activation or inhibition 

 induction of cellular stress response pathways   

 characterizing human variability in response 
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*Application of TOX21: 

A Framework for the Next 

Generation of Risk Science 

Krewski, D., (2014).  

Environ Health Perspect 122, 796-805. 
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ToxCastDB in EPA 

搜尋結果跳出， 
選擇要查詢的物質 



ToxCastDB in EPA 

點擊可看 
Assay詳細資料 



PubChem Compound in NCBI 



PubChem Compound in NCBI 

https://www.ncbi.nlm.nih.gov/ 

選擇PubChem Compound 
輸入物質名稱 



PubChem Compound in NCBI 

搜尋結果跳出， 
選擇要查詢的物質 



點選Biological Test Results 

PubChem Compound in NCBI 



點擊active 

下載檔案，完成 

點擊AID的數字可看 
此Assay詳細資料 

PubChem Compound in NCBI 



PubChem Compound in NCBI 

Target  Bioassay Acitivity conc. 



CEBS in NIH 

Cytotoxicity 



http://nehrc.nhri.org.tw/toxic/ 



學術活動預告 

 
[課程] Risk assessment of chemicals and its application in 

different situations 

 

主講人：Dr. Anna Fan Ph D.  DABT 

 

時間：2014年10月底 

 

目的及內容：邀請前美國加州環保局的環境衛生危害評估辦公室 農藥與
環境毒理科主任的Dr. Anna Fan規劃系列課程。Dr. Anna Fan將教授如何評估
暴露環境毒物之健康風險，包含致癌物質和非致癌物質、NOEL/LOEL 

(benchmark dose) 、劑量反應關係、單一或多種物質暴露、暴露的時間和來
源，以及年齡上的差異等因素，彼此間相互影響，在風險評估上扮演什麼的

角色。 

 

 

 



2015年學術活動預告 

 
[課程] 毒理學家認證課程 

 

主講人：各大學毒理所專業講師 

 

時間：2015年 1~2月 

 

課程內容： 
                                1. Toxic Responses of the Reproductive System 

                                2. Toxic Effects of Solvents and Vapors 

                                3. Toxic Effects of  Plants and Animal  
 

 

 

 

 



Thank you for attention 
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