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Types of immune response

Type 1 

Type 2 

Type 3 

Type 4 

Intracellular viruses/bacteria, tumors

Helminths/parasites
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Exclusion/prevention 
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Multiple Sclerosis

Approximately 2.5 million people worldwide are 

afflicted with multiple sclerosis (MS), a chronic 

neuroinflammatory disease of the brain and spinal 

cord that is a common cause of serious physical 

disability in young adults, especially women. MS 

poses a major personal and socioeconomic 

burden: the average age of disease onset is 30 

years — a time that is decisive for work and 

family planning — and 25 years after diagnosis, 

approximately 50% of patients require permanent 

use of a wheelchair.
Dendrou et al., Nat Rev Imm, 2015



Multiple Sclerosis is an immune mediated disease

80% of drugs target immune system



Type 3

Type 3

Type 2

IL-17

Type 3

Kaskow & Baecher-Allan, 2018

Schirmer et al, 2013

Hussman et al, 2016

Havrdova et al, 2016

Van Langelaar et al, 2018

Hu et al, 2017

Direct damage

Indirect damage

Multiple Sclerosis has a strong type 3 immune signature



IL-17

Type 3

Direct damage

Indirect damage

Type 3 immunity of MS is well modelled by EAE
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Development
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Function
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Cellular crosstalk
Drugs for MS

Fingolimod

Natalizumab
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How EAE has helped our research

Dialogue in progress

Putative clinical trial
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How do we induce EAE?

• There are a few different types of EAE

• Some are genetic and spontaneous

• Others can be passive by transfer of encephalitogenic T cells

• Others require immunization with myelin peptides

MOG-induced EAE 

MOG(35-55) = myelin oligodendrocyte glycoprotein 



Our MOG-EAE protocol

• Group mice and transfer to experimental room to acclimatize

usually Monday and start Thursday

• At day 0, we mix 50ug of MOG peptide + CFA and make an amalgam

• At day 0, we record each animal’s weight 

• At day 0, we inject MOG/CFA subcutaneously and pertussis toxin intraperitoneally

• At day 2 we repeat the pertussis toxin injection and put mice in clean cages 

• Animals left “untouched” until day 11

caretakers monitor without handling

• At day 11 we rehouse in clean cages and start weighing and scoring each mouse daily

• At day 21, experiment is terminated for all mice unless a humane endpoint is reached earlier



• Humane endpoint

• Wet food pellets

• Max for 48 hours

• Provide water in long “nose” bottles

• Provide hydro-gel

• Food pellets in cage

• Moist-absorptive bedding

Scoring system and measures to reduce severity

• 0.0 = no symptoms

• 1.0 = tail paralysis

• 1.5 = impaired righting reflex or waddled gait

• 2.0 = paralysis of one hind limb

• 2.5 = paralysis of both hind limbs

• 3.0 = weak front limbs with paralyzed hind limbs

• 4.0 = total limb paralysis

• 5.0 = moribund or death

Monitoring happens twice daily:

• (a) morning by caretakers without handling

• (b) late afternoon by scientists; weighing + scoring



What extra measures are we taking and what more we can do?

• Access to food and water at ground level

Often dispersed pellets or hydro-gel packs get buried in bedding

• Hydro-gel is not their favorite 

• Need a device to dispense food and water at ground level

• House with healthy animals (which we already do) for thermoregulation

• Heating blankets or extra bedding and nesting material

• High energy treats and foods (raisins, nuts etc)

Reluctant due to possible implication in the immune response

• What else?



Increase our confidence into minimal suffering will allow us to benefit more from the EAE model

• Despite its problems EAE is the best we have for MS research

• Ensuring better wellbeing can potentially benefit our science and medical advances

• Diabetes and colitis are very common among MS patients

• Infections appear to have a tremendous impact on MS development

• Diet too is can be an important factor in managing MS symptoms

Can we study comorbidities by combining EAE with other models

if our confidence in wellbeing increases?
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