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Immune response to attack the "myself with different foreign matter" is a defense 

system of the human body to be trying to eliminate.  Immune response has been 

classified in acquired immunity and innate immuni ty.  The acquired immunity formed 

in accordance with the acquired stimulation of foreign s ubstances, it is characterized 

by a high degree of specifici ty and immunological memory that  is provided in the 

innate immune.  Hence, innate immunity recognizing foreign substance has been 

made to target a certain specific molecular patterns, such as polysaccharide and 

nucleotides derived from microorganisms.  Innate immunity can correspond 

immediately for invading pathogens.  That in natural killer (NK) cells and 

macrophages and granulocytes and plays an important role in the innate immune 

response.  These are the initial defense system is activated earlier than  acquired 

immunity in charge of T and B lymphocytes .  NK cells in human peripheral blood 

account for approximately 10-30% of lymphocytes.  Main biological functions  of 

natural killer cells are to kill the cells of "non-self" and "altered self".   In human, 

there are differences of the numbers and activity of NK cells in each individual , it is 

known that is also susceptible to changes by mental and physiological  stress and aging.  

Commonly, measurements of NK cell activity are performed by 
51

Cr release assay that 

uses human leukemia K562 cells labeled with  Na2
51

CrO4 .  Radioactive isotope 

reagent Na2
51

CrO4 has many problems in “emitting gamma rays”, “toxicity of Cr
6+ 

chromium” and “legal restriction”.  In addition, we must isolate lymphocytes 

including NK cells, T cells and B cells from peripheral blood, because granulocytes 

and erythrocytes in blood interfere with this NK assay.  So, we need special facility 

and skillful researchers. The Development of a method of the activity of NK cells can 

be measured while the whole blood for the purpose in the pr esent study, we focus on 

the useful activation molecules on NK cells and examined for expression changes 

during NK cell stimulation.  As a result, it is  possible to measure the activity of NK 

cells using human whole blood without separating granulocytes and erythrocytes .  

Whole blood (100 l per reaction) are cultured with NK-sensitive target leukemia cells 

K562 (at various cell numbers) for 24 hours and then analyzed by flow cytometry 

(FACS-Calibur).  We are able to to find the increasing expression of CD107a 

(activation marker of NK cells) and reduced expression of NKG2D (NK receptor) in 

dose-dependent manner. The interferon produced from NK cells is a cytokine with a 

nonspecific protective activity against various viral infections. Activity enhancement 

of Interferon (IFN)-ɤ from NK cells has been reported to be a multi -functional factor, 

such as an anti-tumor effect. We can detect various amounts of IFN-ɤ in the culture 

supernatants of whole blood and K562 in each individual, suggesting  that it is possible 

to measure the human NK cell activity in whole blood by using this assay system.  


