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DDT的微生物降解产物;
在好氧条件下则转化为DDE;
在厌氧条件下转化为 DDD

脱去氯化氢生成DDE 

脱去氯生成DDD 



DDT degradation

• DDT也可被还原脱氯而生成DDD，DDD不如DDT或
DDE稳定，而且是动物和环境中降解途径的第一
步。

• DDD脱去氯化氢，生成DDMU[化学名称：2，2-双-
(对氯苯基)-1-氯乙烯]，

• 再还原成DDMS[化学名称：2，2-双-(对氯苯基)-
1-氯乙烷]，

• 再脱去氯化氢而生成DDNU[化学名称：2，2-双-
(对氯苯基)-乙烷]，

• 最终氧化DDA[化学名称：双-(对氯苯基)乙酸]。
此化合物在水中溶解度比DDT大，而且是高等动
物和人体摄入及贮存的DDT的最终排泄产物。



碳醛：一种晶体化合物，C7H 14N 2O 2S，
作为如棉花、土豆和甜菜等作物的除虫剂而用于农业中

杂环原子

亚砜



光解作用



二氯苯胺苯乙酸钠,Diclofenac,解热镇痛抗炎药

http://www.bm8.com.cn/C/show.asp?ID=4253
http://www.bm8.com.cn/C/show.asp?ID=4253
http://www.bm8.com.cn/C/show.asp?ID=4253
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Toxicity Testing
Dose-response curve

and

Environmental Risk Assessment



Dimensions of the 

Toxic Chemical Problem

• Chemical entities 4-10 million

• Developed annually ~6000

• In commerce ~65,000

• In common use ~6,000

• Regulated water 129                              

air          25



Toxicology – Historical Perspective

• Human (Mammalian) 

toxicology  

• White Rat

• Water Flea

• Computer simulation



Toxicity testing

Simultaneous chemical 
detection and biological 
effects

Acute toxicity test 

– Short time frame exposure 
(96h)

– “kill „em and count „em”

Chronic toxicity test 

– Longer time frame exposure 
(1 week to 3 years)

– reproduction, physiology, 
behavior, biochemistry

– More ecologically relevant 



Chronic toxicity testing

Reproduction
Fish – life cycle at least 3 

to 6 months 

(fathead minnow)

Invertebrates – complete 

life cycle in 3 days

(water flea -

Ceriodaphnia dubia)





Algae toxicity test, EPA laboratory, Cincinnati, Ohio

Photo by R. Grippo



Endpoints

• Survival

• Growth

• Reproduction

• Behavior (avoidance) 

• Abundance

• Diversity

• Biomass

• Processing rate

Toxicology Ecology



Mechanism of Toxicity
Targets and Effects

• Cell membranes

• Enzymes

• Lipids

• Protein synthesis

• Microsomes（微粒体）

• Regulatory processes (hormones)

• Carbohydrate metabolism



What is the purpose of bioassays?

• Rank hazards

• Set discharge limits   regulate hazards

• Predict environmental consequences

• Protect important species

– Reason why rainbow trout tested 
(commercially and recreationally important)

– Reason why Zn, Cl standards based on 
toxicity to rainbow trout even if stream has 
none



Criteria for Selecting 

Test Organisms

• Broad range of sensitivities

• Widely available and abundant

• Indigenous or representative

• Recreationally, commercially, or 

ecologically important

• Laboratory tolerant

• Adequate background information



Ecotoxicological testing

Single species             Multi-species            Mesocosm



LOEC = lowest observable test 

concentration

The lowest test concentration that is 

significantly different from control



NOEC = no observable effect 

concentration

The highest test concentration that is not

significantly different from control



MATC = geometric mean of NOEC 

and LOEC

• Often referred to as the chronic value

____________

• MATC =  √NOEC * LOEC



Example problem

Dose % alive

0 mg/L (control) 100

1 100

3 90

10 30

30 20

100 0



病理学

毒动学

毒效学
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Thank you for your attentions!


