
Objective:  You will be able to explain how various disruptions 

affect the organism at the molecular, cellular and ecosystem levels. 

Do Now: 

 

Essential knowledge: Biological systems are 

affected by disruptions to their dynamic homeostasis. 



Disruptions at the molecular and cellular levels 

affect the health of the organism. 

Examples: 

– Dehydration 

 

– Physiological responses to toxic substances 

 

– Immunological responses to pathogens, toxins 

and allergens 



How can dehydration affect the organism at the molecular level?  



Physiological responses to toxic substances 

• Cyanide 



Immunological responses to pathogens, toxins and allergens 

 

Malaria and 

red blood 

cells 

 Make a claim about how malaria will affect the health of the 

organism.   

 

 Provide reasoning for your claim. 



Disruptions to ecosystems impact the dynamic 

homeostasis or balance of the ecosystem. 

• Examples include: 

• Invasive species 

 

• Human impact 

» Habitat destruction 

» Global warming 

 

• Water limitations 

 



Invasive Species 

• An introduced species can exploit a new 

niche, free of predators and competitors 

 

• Introduction of new diseases can devastate 

native species 

– Examples: 
– Dutch Elm Disease 

– Potato Blight 

– Small pox and Native Americans 

 

• What impact will these have on the 

ecosystem? 

 



Human Impact 

• Global warming 

 

• Habitat destruction 
• Biggest impact on biodiversity 

 

 



Objective:  You will be able to analyze quantitatively and/or 

qualitatively the effects of disruptions have on the dynamic homeostasis of 

ecosystems. 

Do Now: 

Finish working on the mummichog packet 



Other disturbances that can disrupt the dynamic 

homeostasis of ecosystems. 

• Salination 

 

• Water limitation 

 

• Hurricanes, floods, earthquakes, volcanoes, fires 



Objective:  You will be able to create representations or 

models to describe nonspecific immunity in plants and animals. 

Do Now: 

Name some physical features about the 

human body that helps protect it from 

pathogens. 



Essential knowledge: Plants and animals have a 

variety of chemical defenses against infections 

 



• Plants, vertebrates and invertebrate 

immune systems use nonspecific 

defenses. 



In plants, infection can trigger chemical responses that destroy infected cells, 

thus localizing the effects. 



Vertebrates immune systems have nonspecific defense 

mechanisms against pathogens. 

Examples include: 
 Skin 

 Mucous membranes 

 Stomach 

 Phagocytic cells 
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Figure 43.7 





Objective: You will be able to explain how the specific 

immune system mounts such a robust response against 

pathogens. 

Do Now: 

 Write down the statement below 

Mammals use specific immune responses triggered 

by natural or artificial agent that disrupt dynamic 

homeostasis. 



• Specific immunity uses lymphocytic white blood cells 

called B-cells and T-cells 

 

• Recognition of antigen occurs due to receptors on B 

and T-cells which results in a robust response  

 

 

 



Figure 43.10a 

Antibody Antigen 
receptor 

B cell 

Antigen Epitope 

Pathogen 

(a) B cell antigen receptors and antibodies 



• Notice the variety in the B-cells below 

• Each B-cell recognizes a specific antigen (epitope) 

 

• T-cells also have antigen receptors that are specific 

to a particular antigen 

 

• This means that that your body only has one or two  

B-cells/T-cells that recognize the antigen 
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This is called 

clonal selection 



T-cells that 
differ in 
antigen 
specificity 

Activated Cytotoxic T-cells 

This is called 

clonal selection 



Objective: You will be able to create representations or 

models to describe specific immunity in plants and animals. 

Do Now: 

List two ways that humoral and cell-mediated 

immunity are similar. 

 

List two ways that humoral and cell-mediated 

immunity are different. 

 



Specific Immunity 

• Specific immunity has two branches: 

 
• Humoral immunity – Involves B-Cells that 

generate antibodies 
–  Antibodies help neutralize or eliminate pathogens in the blood 

 

• Cell-mediated immunity –  
– Involves TC-Cells that destroy affected host cells 
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The Central Role of T-Helper Cells 

• Write down 1 or 2 sentences that describes each of the numbers steps 

• Evaluate the representation and provide 2-3 pieces that are not 

included 

• What to you think is significant about the “+” symbols? 



Humoral Immunity 

• A macrophage presents a piece of the epitope to a T-

Helper cell 
• This causes the T-Helper to undergo clonal selection 
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Cell-Mediated Immunity 

• Cytotoxic T cells secretes proteins that disrupt the 
membranes of target cells and trigger apoptosis 



Figure 43.17-3 
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Memory Cells 

• During clonal selection memory cells 

are created for T-Helper, TC-cells and 

B-cells 

 

• These memory cells are used to fight 

the antigen during a second exposure 



• Make 2 claims for how the response is different between primary 

and secondary exposures 

• Use evidence to support each claim 

Vaccines are used to 

promote 

immunological 

memory. 

 

RNA viruses BAD 

Active  

vs. 

Passive  

immunity 



Primary immune response 
to antigen A produces 
antibodies to A. 

Secondary immune response to 
antigen A produces antibodies to A; 
primary immune response to antigen 
B produces antibodies to B. 

Exposure 
to antigen A 

Exposure to  
antigens A and B 

Time (days) 

A
n

ti
b

o
d

y
 c

o
n

c
e
n

tr
a
ti

o
n

 
(a

rb
it

ra
ry

 u
n

it
s

) 

104 

103 

102 

101 

100 
0 7 14 21 28 35 42 49 56 

Antibodies 
to A 

Antibodies 
to B 

Figure 43.15 


