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Learning Outcomes

• To understand the role of the scientist in research and the value of 
research in directing best practices



Learning Objectives

• To be able to describe attenuated virus as a vaccine technology 
• attenuated virus vaccines (varicella/chicken pox - Takahshi 1974),

• To be able to describe the evidence the varicella vaccine is effective at 
generating an immune response.



Activation of the Adaptive Immune system

Jooston, et al (2008) Human ImmunolThaiss, et al (2011) Frontiers in Immunol

Cytotoxic t cell

Antigen presenting 
cell (macrophage or 
dendritic cell)

A specific sequence of 
amino acids, hopefully 
from proteins not made 
by your body (foreign 
proteins)



Raab (2002) Kidney 
International

Process & 
breakdown the 
protein

DC: dendritic cell. Cells that 
take up extracellular and 
cellular materials to activated 
the immune system 
(macrophages)

Th: T helper cell (type of t-cell) 
activates T cells

CD3+ cell: T-cell

CD4+ cell: T-helper cells

CD8+cell: killer T-cells

B-cell: produces antibodies

Macrophages: phagocytose 
(take in or consume) 
debris/cells/bacteria



Takahashi, et al (1974) The Lancet
• Question:  Can attenuated varicella (chicken pox) virus be used to 

prime the immune system, without detrimental infection?
• Hypothesis: Weakened varicella virus injection can reduce likelihood 

of detrimental infection.

Google doodle 2/17/2022
Dr. Michiaki Takahashi



Methods



What is an attenuated virus?
Live-attenuated virus: contains a version of the virus that has been 
weakened in the laboratory. Adapted from: https://www.niaid.nih.gov/research/vaccine-types

Dr. took a sample of varicella 
virus (chicken pox) from a 3-
year old child)

https://vaccines.procon.org/v
accine-histories-and-
impact/varicella-chickenpox/
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How are vaccines made and how do they 
work?



Results



Results



Conclusion?
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