
 

This book is just a small collection of 

scientific articles proving that the 

white blood cell uses light beams of 

active photons. 

Simultaneous monitoring system of fluorescence and 

chemiluminescence 

Optimizing diet for each person 

  
By using a technology to measure two types of light signals at the same time, we have developed a 
method to simultaneously monitor two events occurring within and around neutrophils (a type of white 
blood cell) during the reaction of the first line of defense called innate immune system. This method is 

currently being used in a commissioned study to evaluate the functionalities of food, namely 
antioxidation, anti-inflammation and innate immune activation using cultured cells. Ultimately, we 



hope this method will be used to evaluate not only the functionality of food products, but also the 

actual effects of food within the body after the food has been consumed and digested. 
  

Issue 

Reactive oxygen causes many diseases 

 
When we breathe, a tiny amount of the oxygen we inhale turns into reactive oxygen – an unstable 
type of oxygen that can cause cell damage and is known to be a cause of certain kinds of illnesses. 

Normally, reactive oxygen is quickly broken down within the body. However, due to factors such as UV 
rays, cigarette smoke, stress and air pollution, the body becomes subjected to more reactive oxygen 
than it can handle. When this happens, the body is in a state of oxidative stress. This can induce many 
unwanted effects (such as cell damage, protein denaturation, and gene mutation), and may in the 

long-term contribute to problems such as aging, cancer, andl lifestyle related diseases. 
Recently, there has been increasing interest in dietary measures to combat oxidative stress, for 
example in food products containing antioxidants such as vitamin C, vitamin E, and polyphenol. But 
while there are many established methods for evaluating the antioxidizing function of foods, there is 
still no easy-to-use method for judging the true effects of food products or their specific ingredients in 
the human body after being consumed. 

  



Neutrophils 

  

 
  

Neutrophils are the first-responder immune cells in cases of a bacterial infection. They ingest the 
pathogen and attack it with a type of reactive oxygen called superoxide （O2

-・）. Superoxide itself is 

not so potent, but when a neutrophil converts oxygen into superoxide it also releases an enzyme 
called myeloperoxidase (MPO), which then combines with chloride （Cl-） and bromide （Br‐） ions to 

produce some stronger compounds: hypochlorous acid (HOCl) and hypobromous acid (HOBr). And 
while these compounds do contribute to our biological defense system’s battle against pathogens, at 
the same time they can cause inflammation in healthy tissue – inflammation which increases the 
amount of reactive oxygen in the body, thus bringing on oxidative stress. 
Hamamatsu’s research focuses on this overactivation of neutrophils as a factor in oxidative stress. 
Neutrophil activation can be detected from superoxide production and MPO activation. We monitor 
both of these events by using our technology to simultaneously measures chemiluminescence and 

fluorescence from each event. In the future, we hope this measurement method can be implemented 
on a tiny droplet of blood taken from a person’s fingertip, with no sample preparation. 
  
  



  

Future prospects 

 
If the measurement system for evaluating the antioxidant capacity of ingested food were to be 
packaged in a kit that includes all the necessary reagents so that anyone could easily use it, this 

would surely aid in the promotion of healthier foods and lifestyles. For instance, at home you could 
use it to select the types of food and supplements that best suit your particular physical constitution 
and current physical condition. By customizing your diet and also by monitoring your body’s level of 

oxidative stress on a daily basis, you would be engaging in a form of preventive medicine to extend 
good health. In an agricultural setting, food growers would be able to use the system out in the field 
to find the right conditions for harvesting better products, which would increase the amount of value-
added healthy foods in our food supply. They could also use the system to monitor the health of 

livestock and poultry, thus improving food safety. 
  



 

  

Current research 

In a commissioned study, we are investigating the possibility of evaluating the functionality of food 
through close examination of the biological defense mechanism of neutrophils. First, we obtained 
neutrophil-like cells from cultured cells and stimulated them with fMLP (formyl-methionyl-leucyl-

phenylalanine), a neutrophil chemotactic factor. This initiated a PI response that increased the density 
of intracellular calcium ions (Ca2+), which in turn prompted the production of superoxide (O2

-・). The 

fluorescence and chemiluminescence emitted during the change in density of intracellular Ca2+ and 
production of O2

-・ was monitored simultaneously. 

 

 

  
From observations of the patterns and amounts of fluorescence and chemiluminescence in the various 
types of food and food ingredients that were tested, it was determined that the method can 
differentiate these aspects of a sample’s functionality: antioxidation (active oxygen scavenger action), 
anti-inflammation (suppressing reactive oxygen production so as to control excessive inflammation) 

and innate immune activation effects. 
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Anti-My-26: a monoclonal antibody inhibiting 
human phagocyte chemiluminescence. 

J T Warren and C I Civin 

J Immunol March 1, 1985, 134 (3) 1827-1835; 

Abstract 

Anti-My-26, a mouse monoclonal IgG1 antibody, was raised against human granulocytes and has been 
shown to inhibit luminol-enhanced, glucose-independent chemiluminescence (CL) of human 
granulocytes (or monocytes) responding to the soluble secretagogues A23187 or ionomycin (calcium 
ionophores) and phorbol myristate acetate (PMA). Anti-My-26 inhibition of CL was reversible and was 
dependent on both secretatogue and monoclonal antibody concentration. This inhibition appeared to 
be directed at the component of granulocyte CL that is independent of NAD(P)H-oxidase-catalyzed 
formation of superoxide anion, because neither opsonized zymosan-stimulated CL nor the PMA-induced 
decrease in NAD (P)H-associated autofluorescence was affected by anti-My-26. In addition, ionomycin, 
over a wide concentration range, failed to generate any decrease in granulocyte autofluorescence. The 
A23187-induced CL inhibited by anti-My-26 was correlated with its depression of oxygen consumption. 
Furthermore, anti-My-26 was not cytotoxic and did not itself induce oxidative metabolism when used as 
a stimulant. Binding of anti-My-26 to phagocytic cells was not decreased by pre-exposure of cells to 
either A23187 or PMA. Evidence is presented to suggest that the binding of anti-My-26 to the 
granulocyte surface inhibits the oxidative response to calcium ionophore and PMA by blocking a 
common pathway(s) stimulated by these different secretagogues. 
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Author information 
Abstract 

A new rapid and sensitive chemiluminescence (CL) test was developed for the analysis of 
leucocytes in semen. Opsonized zymosan induced luminol-dependent CL of diluted (1:500) 
semen was measured in samples from 64 fertile and infertile men with or without 
leukocytospermia, using an automated luminometer set-up. The white-blood-cell (WBC) count 
in semen was determined using a conventional leucocyte-peroxidase staining method. A good 
linear correlation (r = 0.932) was observed between the seminal white-blood-cell number and 
the CL response. The coefficients of inter-assay variations for the CL method were 9.6% and 
1.8% for semen samples with 0.3 x 10(6) WBC ml-1 and 3.2 x 10(6) WBC ml-1, respectively. The 
results also suggest that the previously reported inhibitory effect of seminal plasma on CL 
activity of human phagocytes is due to the quenching of light-producing reactions and that this 
can be circumvented by using appropriate semen dilution. It is concluded that the simple and 
high-capacity CL test is an especially convenient method for routine diagnosis of 
leukocytospermia. 

PMID:    1879961 
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Chemiluminescent response of neutrophils from patients 
with inflammatory bowel disease. 

Faden H, Rossi TM. 
Abstract 

The activity of inflammatory bowel disease (IBD) is often difficult to monitor by currently 

available laboratory tests. The oxidative metabolic activity of Ficoll-Hypaque separated human 

neutrophils was determined in a luminol-dependent chemiluminescence assay and compared 

to the white blood cell (WBC) count and the erythrocyte sedimentation rate (ESR) among 13 

subjects with inflammatory bowel disease. Clinical disease activity was assessed with a 

standardized scoring system and judged to be mild in five subjects and absent (remission) in the 

other eight subjects. The chemiluminescent response of neutrophils was increased among 12 

persons compared to that of healthy subjects. In contrast, the WBC count and ESR were 

abnormal only among two and four individuals, respectively. The widespread abnormality in 

neutrophil chemiluminescence, even among subjects classified as being in remission, suggests 

that chemiluminescence determinations may provide a means to monitor longitudinal changes 

in disease activity. 

PMID:   3967561 
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