BIOPHOTONS - THE LIGHT IN OUR CELLS

By Marco Bischof

Light is not only what brightens up our world by day and
makes us see the things around us, light is also produced
by our own cells and forms a major component of man’s
inner environment and a non-material part of our bodies
connecting us with the outer environment. The existence
of this endogenous light has been discovered in the
1920’s by the Russian embryologist Alexander Gurwitsch
and has been conclusively demonstrated by modern
biophysicists since the late 1960's with state-of-the-art
technology and methods.

All living organisms, including humans, emit a low-
intensity glow that cannot be seen by the naked eye, but
can be measured by photomultipliers that amplify the
weak signals several million times and enable the
researchers to register it in the form of a diagram. As
long as they live, cells and whole organisms give off a
pulsating glow with a mean intensity of several up to a
few ten thousand photons per second and square
centimeter. This corresponds to a candie-light seen from
15 miles distance and is tens to hundreds of millions
times weaker than daylight. This glow can also be made
visible by means of a CCD camera whose input of
differences in brightness is then transformed by a
computer into colors displayed on a video screen.
Because of its jow intensity, this cellular glow, also known
as biophoton emission, is often referred to as ultra-weak
cell radiation, or ultra-weak bioluminescence. Its spectral
range of frequencies (colors) extends from 200-800
nanometers, i.e., from UV-C and UV-A through the whole
visible range into the infrared part of the spectrum. It
should not be confounded with the ,bioluminescence® of
fire-flies, glow-worms, deep sea fishes, and rotting wood
which is much stronger, has different properties, and is
clearly of chemical origin.

Historical development
of biophoton research

Biophotons were discovered in 1922, when the Russian
embryologist and histologist Alexander G.Gurwitsch
(1874-1954) performed an experiment with onion roots.
He found that some influence from the dividing cells at
the tip of one root stimulated the division of cells in the
other roct. When he observed that this influence passed

through quartz glass, while it was blocked by ordinary
glass, he concluded it must be a ,mitogenetic radiation™
in the UV range. Gurwitsch was convinced that this
radiation was an expression of ,morphogenetic fields"
within the organism that structured and organized the life
processes in the cell and the organism. However, with
the technical means available from the 1920's to the
1940's, Gurwitsch and his collaborators at the Leningrad
Research Institute for Experimental Medicine and at the
Academy of Medical Sciences in Moscow were not able to
reliably measure mitogenetic radiation. They mainly used
«biological detectors® such as the onion root just
mentioned, or yeast cultures, to register the radiation.
Only when after World War II photomultipliers became
available to biomedical researchers, measurements
proved the existence of cell radiation beyond doubt. They
were able to detect a hundred times weaker photon
streams and could even register single photons.

In the West, this happened first in 1954-55 when the
Italian biophysicists L.Colli and U.Facchini and their
collaborators at the University of Milan verified
Gurwitsch’s discoveries with the new technology and
showed that sprouts of various plants emit visible light.
However, after their two publications they did not
continue the investigations. In the 1960's the first reports
by Russian scientists about ,ultraweak cell radiation™, as
mitogenetic radiation was now called, were published in
Western languages. While Russian scientists had done
extensive investigations with photomultipliers since the
late 1940, systematic Western research in this field only
started with the experiments of the Australian physical
chemist Terence I.Quickenden in the late 1960 and early
1970's, and finally with the work of the German
biophysicist Fritz Albert Popp from 1974 onwards. Popp
and his collaborators at the University of Marburg, and
later at the University of Kaiserslautern and the
International Institute of Biophysics at Kaisersiautern and
Neuss, were the first to carry out systematic
experimental and theoretical investigations of all
questions related to this new biological phenomenon.

In the 30 years since then, Popp and his colleagues —
and many other researchers all over the world — have not
only demonstrated the existence and ubiquity of
biophoton emission beyond any reasonable- doubt, but
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