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1.  Introduction

The revival of Chinese medicine as a system func-
tioning in parallel to Western medicine was already 
under way by the time of Mao’s declaration. Today, 
zhong yi (Traditional Chinese Medicine, TCM) inte-
grates biomedical information with the traditional 
concepts of TCM. The fundamental concepts of TCM 
begin with yin and yang, which represent opposing 
and complementary phenomena existing in a state of 
dynamic equilibrium and give a tangible expression 
to the Dao of ancient Chinese thoughts. The Yellow 

Emperor’s Inner Classic, the oldest text to compre-
hensively discuss the medical application of yin 
and yang, tells us that yin and yang are the way of 
heaven and earth [1], and express ideas about nor-
mal physiology and pathological processes. The text 
also explains how yin and yang could be utilized to 
correlate the living system experience with health 
and disease [2]:

As to the yin and yang of the human body, the 
outer part is yang and the inner part is yin. As to the 
trunk, the back is yang and the abdomen is yin. As to 
the organs, the viscera are yin whereas the bowels 

Abstract
The relationship between connective tissue and meridian function is discussed in terms 
of energy transmission. The network of hydrogen-bonded water molecules interspersed 
within the collagen fibrillar matrix is especially significant for both the sensitivity of 
connective tissue to weak signals of mechanical pressure, heat, or electricity and the 
electrical intercommunication that may correlate with the meridian acupuncture 
system. Special electromagnetic properties of connective tissue have similar col-
lective properties of ultraweak photon emission. A relationship between ultraweak 
photon emission and yin yang dynamics is based on three types of ultraweak pho-
ton emission studies, focusing on diurnal and annual dynamics, diseased states, and 
acupuncture points. A novel concept explains the functional (health) integrity of 
physiologic systems in relation to the left-right balance in ultraweak photon emission 
by pointing to, (1) balanced corticoneuromusculoskeletal activities and tribolumi-
nescent aspects of ultraweak photon emission by skeletal structures, and (2) local fine-
tuning in oxygen supply and the formation of radical oxygen species. This approach 
offers testable hypotheses for further validation utilizing a combination of human 
photon recording techniques and specialized metabolomics for the estimation of 
organ-specific oxidative states.

Received: Jul 8, 2010
Accepted: Jul 20, 2010

KEY WORDS:
Chinese medicine; 

connective tissue;

radical oxygen species; 

triboluminescence; 

ultraweak photon emission;

yin yang

Human Ultraweak Photon Emission and 
the Yin Yang Concept of Chinese Medicine

Roeland van Wijk1*, Jan van der Greef2,3, Eduard van Wijk1,2

1Meluna Research, Amersfoort, The Netherlands
2Sino Dutch Center for Preventive and Personalized Medicine, Leiden University, The Netherlands
3TNO Netherlands Organization for Applied Scientific Research, Zeist, The Netherlands

*Corresponding author. Meluna Research, Hoefseweg 1, 3821 AE Amersfoort, The Netherlands.
E-mail: rvanwijk@melunaresearch.nl



222 R. van Wijk et al

are yang. The liver, heart, spleen, lung, and kidney 
yin; the gallbladder, stomach, intestines, bladder, 
and triple burner are yang.

In addition to the concepts of yin and yang, Qi is 
crucial to TCM, representing the idea that the body 
is impacted by subtle material and mobile influ-
ences which initiate most physiologic functions that 
maintain the health and vitality of the individual. 
Qi is often used synonymously with the term energy, 
but this conceals its distinct material attributes. 
Energy is defined as the capacity of a system to do 
work, while the concept of Qi embraces much more; 
there are many different types of Qi in the body. In 
general, the features that characterize each type 
of Qi derive from its source, location and function, 
including the functions of activation, warming, de-
fense, transformation and containment. Ultimately, 
all illness (as defined by TCM) is an imbalance of Qi 
within the body, and signs and symptoms reflect 
the anatomic location of the disturbance or obstruc-
tion of Qi. Acupuncture and moxibustion, therapeu-
tic tools utilized to assist in the regulation of Qi, 
are deeply wedded in TCM and are used to provide a 
specific stimulus to body points that lie along 
channel pathways and to remove an obstruction. 
When the flow of Qi is unimpeded, the body is in a 
state of health.

According to classical Chinese theory, acupunc-
ture meridians are “channels” with “meridian Qi” 
flowing through them [3]. These meridians run lon-
gitudinally along the surface of the body linking 
acupuncture points (APs); charts portraying APs and 
meridians date as far back as 300 BC [4]. Modern 
acupuncture charts highlight 12 principal meridi-
ans serving as “links” between the extremities, 
trunk and head. “Accessory” meridians include deep 
internal “branches” originating at specific points 
along the principal meridians and extending to inter-
nal organs. A characteristic feature of acupuncture 
treatment is the sensation of feeling the Qi, which 
has been compared with capturing the wind. Although 
we cannot see the wind, we can infer its presence 
from a boat’s filled sails. Biomechanical evidence 
has been documented regarding the body’s response 
to needle manipulation [5]. Rotation and/or piston-
ing of a needle by an acupuncturist typically causes 
an ache in the patient [6], while simultaneously the 
acupuncturist feels a “tug” on the needle (referred 
to as “needle grasp”) as the needle is manipulated 
[5]. In both in vivo and in vitro experiments, acu-
puncture needle rotation initiated connective tissue 
winding around the needle, creating a tight me-
chanical coupling between the needle and tissue, 
compared with control locations [7,8].

Contemporary Western medical science, based 
almost exclusively on the concept of cell pathology, 
generally ignores the concepts of meridian pathways 

and energy exchange [9], which may be due to the 
different approaches in Western and Chinese medi-
cine. In Chinese medicine, the emphasis has been 
on health promotion (salutogenesis) and strengthen-
ing the resilience of the system, while in the Western 
world the emphasis has been on disease manage-
ment. Over the past 40 years, Western culture has 
introduced integrative educational healing pro-
grams that emphasize acupuncture in particular in 
fulfilling the need for new prevention and diagnostic 
principles. In addition, many research studies have 
focused on understanding the concepts of meridian 
pathways and energy exchange from a “Western” 
biological perspective.

This review will address the scientific evidence 
for an energy/information system in the body that is 
a property of connective tissue and has distinct 
electromagnetic and light communication properties 
related to TCM perspectives.

2.  Connective Tissue and Meridians

It has been postulated that the interplay between 
APs and meridians reflects a network formed by in-
terstitial connective tissue [10]. Histological and bio-
mechanical features have been used to differentiate 
APs from surrounding tissue [11−13], and this has 
demonstrated that 82% of all classical APs consist of 
a composite that includes a blood vessel and a nerve 
within a sheet of loose connective (mesenchyme) 
tissue perforating superficial fascia separating sub-
cutaneous from muscle tissue [14]. Analysis of gross 
anatomic sections of a human arm [5] revealed that 
more than 50% of meridian intersections are present 
at intermuscular or intramuscular connective tissue 
planes, with the probability of such a correlation at 
p < 0.001 [5].

Speculation about an interplay between con-
nective tissue and meridian functioning (i.e., en-
ergy transmission) would, most likely, emphasize 
special connective tissue structural features, which 
might be accomplished by comparing epithelium 
and connective tissue with respect to the relative 
contribution of cells and extracellular matrix. Cells 
in connective tissue are plentiful, but sparsely dis-
tributed within the extracellular matrix, and di-
rect attachments between cells are relatively rare. 
Generally, the extracellular matrix is composed of 
a variety of proteins and polysaccharides secreted 
locally and assembled into an organized network. 
Variations in the relative amounts of these macro-
molecules and their organization give rise to a diver-
sity of forms, each adapted to a particular tissue’s 
functional requirements; a matrix may calcify to 
form the hard structures of bone or teeth [15], 
comprise the transparent matrix of the cornea, or 
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develop into the ropelike assembly that gives ten-
dons their tensile strength [16].

Collagens, the major proteins of the extracellular 
matrix [17], are a family of fibrous proteins whose 
fibrillar matrix significantly contains an interspersed 
and ordered network of hydrogen-bonded water 
molecules. The hypothesis that such a network sup-
ports the rapid jump conduction of protons, a form 
of semiconduction in condensed matter, has been 
confirmed by dielectric measurements which dem-
onstrate that collagen conductivity is a function of 
the collagen fibrillar structure [18]. This conductiv-
ity increases significantly with increased water ab-
sorption (in accordance with power law relationships) 
[13]. The conductivity along the length of a fiber has 
been estimated to be at least 100 times greater than 
across a fiber’s diameter [19]. Dielectric and elec-
trical conductivity properties in connective tissue 
facilitate greater sensitivity to mechanical pres-
sures, pH, and ionic composition [20,21], and weak 
signals of mechanical pressure, heat, or electricity 
may be readily amplified and propagated by a modu-
lation of proton currents or coherent polarization 
waves [22]. Data also suggest that these special 
structures (i.e., the oriented nature of collagen liq-
uid crystalline mesophases in connective tissues) 
may provide channels for electrical intercommuni-
cation that may correlate with the meridian acu-
puncture system. By contrast, APs may correspond 
to singularities, as gaps between collagen fibers or 
where collagen fibers are oriented perpendicular to 
the dermal layer.

The special electromagnetic properties of connec-
tive tissue have led to speculation that this highly 
structured tissue has similar collective properties 
related to photon emission dynamics. Evidence of 
such properties has been derived from a fundamen-
tal study regarding photoinduced delayed lumines-
cence characteristics of bovine Achilles’ tendon [23]. 
This tendon is a quasi-unidimensional, hierarchically 
ordered system formed by aggregates of collagen 
triple helices. The observed delayed reflecting lumi-
nescence of the tendon cannot be simply described 
in terms of excitation and de-excitation of single mol-
ecule electronic levels. Instead, it is dependent on 
the order parameters of the system and, for a de-
scription of delayed luminescence, it is necessary to 
consider the existence of collective electronic states 
[24,25]. Special photon emission properties have 
been confirmed using collagen gels and collagen fi-
brils isolated from rat tails and it was concluded that 
these collagen structures both conduct and modify 
photon pulses coming from biological sources [26].

Additional arguments for special optical prop-
erties of meridians originate from studies of primo-
vessels. These newly described types of microconduits 
are assumed to be the mechanistic underpinning of 

acupuncture meridians. In the early 1960s, Bong-
Han Kim of North Korea claimed to have discovered 
such vessels, which appear to exist as a novel circul-
atory system throughout a living being [27]. These 
vessels are specially characterized by their high in 
vivo affinity for staining by trypan blue, which dis-
tinguishes them from background tissue (dermis, 
muscles, and similar-looking lymphatic vessels) [28]. 
The optical properties of primo-vessels have been 
compared with those of the surrounding tissues, 
such as dermis and muscles. Application and rapid re-
moval of the stain can prevent generalized spreading 
of the stain, and the observed high infiltration and 
staining by trypan blue is histologically understood to 
be due to its multilumen structure (compared with 
other tissues), involving loose collagenous openings 
and pores at the outer boundary.

Light transmittance and reflectance of the primo-
vessels have been measured in the 400−700 nm range 
[29,30], showing lower absorption and scattering 
coefficients than surrounding tissues (dermis and 
muscles with Mie scattering dominant in the vessels). 
Thus the primo-vessels appear more transparent, 
and able to transport light with high efficiency and 
act as an optical channel [31].

Since the macrostructure of collagen fibers (but 
not of cells or organelles) constitutes the transpar-
ency of collagenous tissue, it was of special interest 
to study the light transparency of artificially pre-
pared collagen gels, in particular the phenomenon 
of ultraweak photon emission (UPE). A preliminary 
study of collagen gel transparency for enzyme-
dependent UPE, produced by the xanthine oxidase/
xanthine enzyme system in combination with the 
enhancer methylated Cypridina luciferin analog, 
demonstrated that collagen gels increase photon 
emission, suggesting that the collagen fibril in the 
connective tissue macrostructure may play a role 
in light-piping within connective tissue.

3.   Biophotons and Their Possible 
Relationship to the Yin Yang 
Dynamics

Is there a relationship between the Qi and the bio-
photon concept? Intact whole organisms and indi-
vidual tissues spontaneously emit photons in the 
visible electromagnetic spectrum. However, does this 
correlate with TCM suppositions? If this is the case, 
such correlations should enable researchers to de-
velop objective methods of diagnosis and this could 
corroborate TCM concepts such as the “eight prin-
ciples” (yin/yang, interior/exterior, cold/heat, and 
deficiency/excess). Balance is one of the essential 
concepts in TCM (i.e., balances within the function 
of the body, such as left/right, upper body/lower 
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body, and the dorsal yang/ventral yin). Evaluation 
or diagnosis of a patient’s physical state is a dicho-
tomic classification according to the “eight princi-
ples” and is based upon a practitioner’s subjective 
inspection by listening, inquiring, and palpation. 
Biophoton emission has been hypothesized to be an 
effective signal that could be quantified in terms 
of the “balance” concept [38]. UPE dynamics during 
diurnal and annual cycles might assist the study and 
understanding of the “balance” concept. According 
to TCM, the palms and dorsum of hands provide dif-
ferent diagnostic information. The palm corresponds 
to the yin side, having a passive nature and three 
meridians providing information regarding the lung, 
pericardium, and heart, and the hand dorsum cor-
responds to the yang side, reflecting the active na-
ture of body functions related to the large intestine, 
triple warmer, and small intestine. In addition, the 
left hand corresponds to the yin side and the right 
hand the yang side.

Cifra et al [32] and Van Wijk et al [33] examined 
the diurnal pattern of UPE from left to right and the 
palm/dorsal sides of the hands and found that emis-
sion intensity is low during the day, rises in the 
evening, and is high at night for both dorsal and 
palmer sides. No large differences were found be-
tween palm and dorsal side of the hands, but of in-
terest was the shift in emission rate between the left 
and right hands; there was an intensity increase on 
the left (yin) hand starting around 8 PM, and from 
12 PM until 5 AM the left hand emits more than the 
right. Subsequently, the left side emission decreases 
and right side (yang) increases, being higher between 
10 AM and 3 PM [32,33].

The diurnal rhythm of emission was estimated 
during August to September and showed that, during 
this period, the dorsal emission rate is lower than the 
palm (see below). Kobayashi et al [34] demonstrated, 
using a sensitive charge-coupled-device (CCD) cam-
era, that the photon emission intensity on the face 
and upper body appeared to display time-dependent 
changes, with photon emission being weak in the 
morning, increased in the afternoon, and at a peak 
in the late afternoon. This diurnal photon emission 
rhythm of the human body is not a consequence of 
a change of temperature or microcirculation, and 
a clear negative correlation of temporal changes 
of photon emission and cortisol concentrations sug-
gests that this diurnal rhythm reflects changes in 
cellular metabolic processes under the control of a 
circadian clock.

Cohen and Popp [35,36] considered long-term 
periodicity in a systematic study of photon emission 
from hands and forehead, examining the palms of the 
hand and the forehead daily for a 9-month period. 
Recordings demonstrated the preference of left 
and right hand correlation and a deviating pattern 

for the forehead. Bilateral hand emission was higher 
in summer than in other seasons of the year but, 
unfortunately, the authors did not present data re-
garding a left/right ratio [35,36]. Jung et al [37] 
studied human hand photon emission from three 
healthy subjects for 1 year with weekly measure-
ments of the subjects’ left and right palm and dor-
sum. During the year, average photon emission values 
depended on the month of the year, with the sea-
sonal fluctuations on the dorsal sides being twice 
that of the palmar sides [37]. These features could 
not be explained simply by external conditions, such 
as sunlight exposure or changes of hand position, 
and the authors speculated that the yang sides of 
the hands are more active, according to TCM; such 
activity is reflected in the instability of photon emis-
sion rates. It would be very interesting to further 
explore the relationship between the dynamics of 
diurnal and annual rhythms in photon emission as 
well as possible correlations with yin yang dynamics 
according to TCM and Korean Medicine. This hypo-
thetical interpretation should be tested in future 
studies with a larger number of subjects.

Another approach to studying the “balance” con-
cept could be the study of disease states. The fun-
damental thought that diseases are caused by an 
imbalance between the vital forces of yin and yang 
is important to consider [38]. It is expected that 
yin yang imbalances will be reflected by biophoton 
studies and several research groups have already pre-
sented data regarding photon emission intensity 
changes during disease. Cohen and Popp studied a 
multiple sclerosis patient who exhibited both in-
creased biophoton emission and left-right asymme-
try compared with ordinary healthy subjects and 
suggested that in other diseases, left-right UPE sym-
metry also may be broken [35,36,39]. Jung et al [39] 
studied left-right photon emission symmetry from 
the palm and dorsum of the hands of seven Korean 
hemiparetic patients and compared that data to 
data obtained from the hands of 20 self-reportedly 
healthy participants. They reported that left and 
right differences of photon emission rates from the 
hands of the hemiparetic patients were very large 
in four of the seven patients compared with the 
healthy subjects. They also reported that, after 
acupuncture treatment, the biophoton emission 
differences between the left and right was dramat-
ically reduced; in each case, the lateral difference 
was normalized after treatment [40]. Lee et al [41] 
measured biophotons from the palm and dorsum of 
both hands of 10 common cold sufferers; the common 
cold is known as one of the diseases originating from 
a yin yang imbalance. Their results demonstrated 
quantitatively that the left-right photon emission 
of the palm and dorsal sides were not balanced and 
changed according to the patients’ symptoms. After 
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the recovery from their cold, the biophoton rates 
of the left-right and palmar-dorsal sides in these 
patients became balanced once again [41].

A third possibility regarding a relationship be-
tween biophoton emission and yin yang dynamics 
arises from research focusing more directly on APs. 
In early studies by Inaba [42−44], attention was fo-
cused on photon emission from APs distributed on 
the hand and fingers, with emission intensity com-
pared with that from non-APs. The author reported 
that photon emission tended to gradually decrease 
from the Shang-yang point to Ho-ku, including the 
Chuchih points, and that their intensities differed 
between the right and left [42]. Insertion of a needle 
or laser beam into an AP enhanced photon emission 
from other APs [43,44]. Yanagawa et al [45] re-
ported the effect of thermal stimulation using moxa, 
applied with an adjustable moxa height container 
to avoid a local painful burn, and reported obser-
vation of photon emission from the moxa point. As a 
control, moxa treatment was carried out on a special 
cowhide mat that demonstrated no effect on photon 
emission [45].

In a recent study, UPE intensity was studied dur-
ing electrostimulation of the JG4 acupuncture active 
point, using chemiluminescent and fluorescent hy-
drophilic, hydrophobic, and amphiphilic molecular 
probes overlaid on the skin and an ultrasensitive 
CCD camera (Night Owl; EG&G Berthold, Wildbad, 
Germany). The results showed that electrostimu-
lation of this AP produced weaker biophoton emis-
sion (1805 photons/mm2) than the stimulation of 
neighboring inactive areas (2744 photons/mm2) [46]. 
These data support the view that light producing 
processes are channeled within acupuncture active 
points whereas less light is produced or transmitted 
outside.

Another recent study focused on the light-storage 
capacity of APs utilizing delayed luminescent (DL) 
properties of APs and non-APs, with DL measure-
ments performed in combination with impedance 
spectroscopy. Both techniques are designed to pro-
vide useful information regarding possible collective 
modes of biological systems. Four points of the peri-
cardium meridian were measured on 10 volunteers, 
with control points chosen at a distance about 2.0 cm 
from the AP, and DL was registered from an area of 
about 2 mm2. Impedance spectroscopy was able to 
successfully discriminate APs from non-APs, and it 
was also evident that the impedance of APs varied 
considerably [47]. DL measurements exhibited var-
iations both in terms of total counts and the time 
trend, reflecting light storage capacity, and it ap-
peared more difficult for DL measurements to distin-
guish between APs and non-APs. However, the data, 
once again, confirmed the validity of the relationship 
between the dielectric constant of biological tis-
sues and their DL [48].

These facts are promising and could serve to open 
more perspectives for the investigation of the physio-
logic foundation and action mechanisms of acu-
puncture and electroacupuncture. Indirectly, the 
opportunity arises to better understand the regu-
latory processes of biological systems and the energy 
and information exchanges that regulate the possible 
coherent states influenced by these processes. It 
is interesting to examine the potential of reactive 
oxygen species (ROS)/UPE measurements (section 4) 
within the framework of our current thinking in 
healthcare. Figure 1 illustrates an oversimplified 
view of health and disease because the border be-
tween health and disease depends on the individual 
and the environment. Health is not a fixed entity; 
it is a multidimensional state and varies for every 
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Figure 1 A simplified view of health and disease.
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individual, depending on the individual’s circum-
stances. The dotted lines illustrate the boundaries of 
the situation that is experienced as healthy, with the 
balanced situation different for each person. When 
a dynamic situation loses its control capability 
(homeostasis), it will develop into a disease state. 
In TCM, the emphasis has been on health promotion 
(Figure 1, left side), while in the Western world the 
emphasis has been on disease management (right 
side). New diagnostic principles should be able to 
detect subtle changes in the system, presenting a 
clear opportunity here for utilizing UPE measure-
ment of left-right balance shifts in the system.

4.  Anatomy of Human UPE

Over the last several years, considerable research 
has been done into building knowledge of the ana-
tomic pattern of human photon emission. A study of 
spontaneous human UPE, by gathering imaging data, 
began with a systematic multisite recording of 29 
anatomic sites. Site selection was designed to ob-
tain quantitative UPE distribution for right-left and 
dorsal-ventral symmetries, the ratio between central 
anatomic locations and extremities, and flat versus 
highly structured anatomy. Recording with a highly 
sensitive photomultiplier of the 300−650 nm range 
demonstrated that variation in photon count over 
the body depended on the subject and on time of 
day. Recording of emissions in the morning and after-
noon demonstrated that emission increase had dif-
ferent patterns and, in many cases, a location with 
high-emission in the morning exhibited further in-
crease in the afternoon. Although the body emission 
patterns was highly idiosyncratic, they shared some 
general features, e.g., the emissions from the hands 
and head were commonly higher than from other 
body locations. In subjects with large fluctuations 
over the body, higher values were also recorded for 
elbows, knees, and feet and, in such cases, left-right 
symmetry remained but dorsal-ventral symmetry 
could not be observed. The latter observation was 
particularly evident for knees, hands, and elbows. 
Body parts that were more shaped and structured 
(elbows, knees, and hands) emitted more than the 
relatively unstructured, flat body parts and the 
former structures revealed characteristic differences 
between anterior and posterior parts. The authors 
suggest that there might be a correlation with lack 
of homogeneity of the electrical field of the body 
surface (a “spike” effect) [49,50]. Overall, the data 
suggested that a “common anatomic human photon 
percentage distribution emission pattern” exists cor-
responding to the above described levels of emission.

Another system utilized to characterize anatomic 
distribution of spontaneous human photon emission 

was a two-dimensional imaging technology using a 
cryogenically cooled CCD camera system operating 
at −100ºC with a dark signal (electronic noise) of 
0.65e−/pixel/hour and spectral range of 400−900 nm. 
This system was used in various studies to measure 
photon emission from the upper frontal torso, head, 
neck, and upper extremities of subjects and showed 
that emission intensity around the face and neck was 
highest and gradually decreased first over the 
torso and subsequently over the abdomen. There was 
also a gradual decrease in intensity from the supe-
rior central torso to its lateral dimensions. Dorsally, 
the highest intensity was emitted from the neck and 
the facial emission was higher than the body. More-
 over, photon emission intensity from the face was 
not homogeneous, with the central areas around the 
mouth and cheeks, probably teeth, being higher 
than the orbits. While the hands (both dorsal and 
ventral) demonstrated relatively high emissions, the 
nails produced higher emissions than the anterior 
ventral (fingerprint) sides [34,51−53].

The CCD data above facilitated the selection of 
12 anatomic locations from the frontal torso, head, 
and hands to be used to define a human pattern. 
Subsequent studies with a larger population of 60 
healthy male participants utilizing a moveable pho-
tomultiplier system confirmed the existence of a 
“common” human male body emission pattern and 
illustrated that photon emission from the abdomen 
was the lowest, with increased emission along the 
central axis rostrally to the throat, and the highest 
values observed over the cheeks [34,51−53].

However, in the above study, the subjects dif-
fered in overall emission intensities, with photon 
counts varying by a factor of four to five. Spectral 
analysis, using cutoff filters on the photomultiplier 
and repetitive measurements in the 200−650 nm 
range, documented major spontaneous emission from 
470−570 nm [50].

The etiology of the “common” pattern of emis-
sion, the differences in overall emission intensities 
between participants, and the diurnal and annual 
fluctuations within a participant are presently 
under investigation as two major lines of research: 
the relation of these phenomena to ROS and the 
mechanical origin of photon emission. Following 
early research in Eastern Europe, many scientists 
have used photomultipliers to measure light emitted 
by ROS-generating systems, such as peroxidizing 
lipids in vitro, and studies have been extended to 
tissue and whole organisms, with low-level chemi-
luminescence sometimes called ultraweak chemi-
luminescence or dark chemiluminescence. This UPE 
is related to the direct utilization of molecular oxy-
gen and the production of electronically-excited 
states in biological systems (in particular, oxygen 
dependent chain reactions involving biological lipids) 
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[54−59]. In mitochondrial and microsomal fractions 
[60,61], singlet molecular oxygen appears mainly 
responsible for the observed UPE, and experimental 
evidence for singlet oxygen generation has been ob-
tained mainly through the effect of specific quench-
ers or spectral analysis [61−63]. Both the differences 
in overall intensities between participants and the 
diurnal and annual fluctuations within participants 
may be traced back to physiological conditions. One 
such situation is the effect of ischemia-reperfusion 
of ROS. Cell functioning is dependent on the avail-
ability of oxygen and the functioning of respiration, 
a cell-based process in which mitochondrial proteins 
play a role in energy formation as adenosine triphos-
phate. As respiration enzyme processes are not 
perfectly tuned, a small percentage (2−4%) of oxy-
gen ends up as ROS, a proportion that can increase 
considerably with tuning between metabolic reac-
tions decreases. Tissues made hypoxic or ischemic 
may survive for various times, depending on the tis-
sue, and respond to ischemia in a number of ways. If 
the ischemic period is insufficiently long to cause 
tissue cell death, much of the tissue can be salvaged 
by reperfusion of the tissue with blood and reintro-
ducing oxygen and nutrients. However, it was shown 
in the early 1980s that oxygen reintroduction to 
ischemic or hypoxic tissue could cause additional 
insult to the tissue (reoxygenation injury) that is, in 
part, mediated by ROS. The relative importance of 
reoxygenation (often called “reperfusion”) injury de-
pends on the duration of ischemia or hypoxia. If suf-
ficiently long, the reoxygenation injury component 
may become more important and the amount of tis-
sue remaining undamaged be significantly increased 
by including ROS scavengers in the reoxygenation 
fluid. If the reactive oxygen is able to react, it does 
so with many types of molecules, including DNA, li-
pids, and proteins and it is clear that such damage 
can impact mitochondrial function. Free radicals and 
other “reactive species” play important roles in liv-
ing systems and have been implicated in the pathol-
ogy of many human diseases. However, a problem in 
ascertaining the true importance of ROS and reactive 
nitrogen species has been that these evanescent 
species are difficult to measure in vivo [59].

For the etiology of the “common” pattern of emis-
sion, it was evident that body parts that were shaped 
and highly structured (and/or mineralized) emitted 
more than relatively unstructured, flat body parts, 
which suggests a special role for highly structured 
connective tissues in UPE. In a few studies, attention 
has been paid to the photon emission of mineral-
ized connective tissues, particularly from human 
dentin, bone, and enamel, which display the prop-
erty of phosphorescence, a long-term luminescence, 
at a relatively high intensity. This photon emission 
has been specifically related to the semiconductor 

properties of these tissues; bone is a specialized con-
nective tissue composed of an organic matrix of type I 
collagen that is subsequently mineralized with an 
inorganic phase of calcium hydroxyapatite crystals. 
The organic matrix provides flexibility while the 
added mineral confers increasing degrees of material 
stiffness [64−68]. The main components of teeth 
include the enamel, dentin, pulp, and the periodontal 
ligaments. Enamel, the most visible part of a tooth, 
is highly mineralized to provide strength to with-
stand the forces of mastication and to protect the 
dentin. Dentin consists of mostly collagen and forms 
a structure, termed “a dentinal tubule,” that radi-
ates from the dental pulp to the enamel and cemen-
tum; dental pulp is at the tooth center where blood 
vessels and nerves are located. The periodontal 
ligaments are collagen fibers that hold a tooth in 
place by connecting the cementum to the jawbone.

Comparing the bone, dentin, and enamel, it has 
been observed that, at optimum concentration, den-
tin and bone contain phosphorescent intensities 
nearly four times that of enamel [69]. The phos-
phorescence of calcified tissues arises principally 
from the organic moiety and the diminished phos-
phorescence of enamel has been explained by qual-
itative differences in the organic moiety of different 
calcified tissues [70]. Collagen may exert this control 
over the apatite structure through surface contact, 
which would be compatible with the knowledge of 
bone semiconducting properties in which apatite 
serves as a P-type carrier and the collagen as an 
N-type carrier. Apatite belongs to the halophos-
phates, which are phosphors characterized by their 
use of two activating elements: one, the sensitizer, 
introduces an absorption band at the desired loca-
tion and some of its absorbed energy is transferred to 
the other element, the activator, which has no ab-
sorption band in that region and alone would produce 
no luminescence.

The phosphorescence in calcified tissues has 
been suggested to be generated by some of the 
same luminophores involved in fluorescence. In early 
searches for these chromophores, fluorescence 
had been reported under excitation by ultraviolet 
radiation of 365 nm. The spectral curves of calcified 
tissue emissions have demonstrated a common pat-
tern consisting of a major peak at approximately 
440 nm and the observed fluorescence confirmed 
the role of apatite and collagen [71]. The separation 
of collagen and apatite revealed that both decolla-
genation and demineralization initiated a reduc-
tion in fluorescence compared with original, whole 
bone. This suggests that the role of collagen in the 
matrix may be to enhance the luminescence of in-
ternally bound apatite crystals. 

Nails are another example of highly structured 
hard tissue, with keratin the major protein and its 
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mechanical strength determined, in part, by the con-
tent of sulfur-containing amino acid content forming 
disulphide linkages within its tertiary structure [72]. 
Phosphorescence studies from nails, however, has not 
been reported, but it is evident that the relation 
of the human “common” pattern of UPE related to 
bone, tooth, and nail phosphorescence, specifically 
in relation to flexibility and concomitant changes in 
the organic matrix structure and semiconductor tis-
sue properties, require further research. Such re-
search may also confirm the complexity of connective 
tissue that results in both its light-piping properties 
and light storage capacity, discussed earlier.

5.  Functional Integrity of Physiologic 
Systems in Relation to Balanced 
Corticoneuromusculoskeletal 
Activities

Discussions of connective tissues and meridians, the 
photon emission and storage capacities of different 
connective tissue types, and UPE and yin yang dy-
namics offer intriguing perspectives for developing 
a more holistic approach to health and disease. In 
this section, an attempt is made to outline this per-
spective, which is based on the role of skeletal struc-
tures in body integrity and, concomitantly, on the 
role of the musculoskeletal system in health and dis-
ease. Body functions are not dependent on sharply 
compartmentalized anatomic or self-limiting physi-
ologic systems. Instead, the body functions as a unit 
and, to understand health and disease, one must 
consider the total body, and body unity cannot be 
understood without the musculoskeletal system, 
which comprises 60% of the body mass.

In evaluating the body as an integral unit, somatic 
dysfunctions are closely related to, and even diag-
nosed by, local asymmetry, restriction of motion, 
and textural changes reflecting fixed skeletal and 
postural tensions. Literally, this indicates impaired 
or altered function of related components of the so-
matic (body frame work) system, comprising skeletal, 
arthrodial and myofascial structures plus related 
vascular and neural elements. This notion is well de-
veloped in manual therapies such as osteopathy, chi-
ropractic therapy and massage techniques among 
others, and it has resulted in manipulative techniques 
facilitating natural symmetry and leading to effective 
treatment of “somatic dysfunction.” Skeletal and 
joint dysfunction may mimic the symptomology of 
disease in more remote body systems, and normal-
ization of both the body mechanics and neuromus-
culoskeletal system is capable of defending against 
pathologic conditions. Emotional tension, infection, 
physical training, and immobilization all contribute 
to irritation, pain, and, in particular, muscle tension, 

which itself can result in internal tissue ischemia, 
retained metabolites, edema, and inflammation. 
These cause-and-effect processes are similar to those 
seen with the effects of aging on the musculoskeletal 
system; postural changes and attitude often lead 
to joint strain, periarticular change, and increased 
fascial tension. Muscular contraction can result in 
restricted motion, bone resorption, and alterations 
in forces of gravity that disturb balance and reduce 
height.

When considering an organism in its functioning 
entirety and dynamic movements, a key concept is 
the distribution of forces that are exerted at the 
skeletal (bone) structures and dependent on skeletal 
muscle coordination under the control of sympa-
thetic nerves. The real challenge within the organ-
ism is that every movement requires the adaptation 
of its local supply of oxygen and nutrients. Intriguingly, 
the brain cortex may be able to coordinate muscle 
movements in correlation with visual and other sen-
sory information, leading to a key concept of coher-
ence in the motor system which, as a whole, extends 
from intention to behavior (including brain cortical 
activity). This extended system is comprised of sym-
pathetic nerve activity and the muscles for motor ac-
tivity and often named “the corticoneuromuscular 
network.” The documentation of these highly inter-
related physiologic activities includes studies of 
synchronization or cross coherence [73].

The role of coherency has been studied exten-
sively with respect to rhythmic muscular activity. 
Muscular or motor force is modulated by the com-
bined activity of groups of motor units that produce 
individual contractions in numerous synergistic and 
antagonistic muscles. The functional role of motor 
unit synchronization is to increase the force (e.g., 
capacity to lift a weight) during rapid contractions 
of multiple muscles operating in synergy. There is 
also a remarkable synchronization between human 
sympathetic activities that have been recorded si-
multaneously from nerves in both legs or from both 
arm and leg; observed synchrony was different dur-
ing certain maneuvers. Corticomuscular coherence 
has been studied with a focus on task-dependent 
variation, producing results showing that, in several 
disorders, abnormal features were observed [74]. 
Research on sympathetic coherence has been fur-
ther extended to the synchronization of somatic 
motor outflow and sympathetic efferent activity 
during exercise. This coupling represents an exqui-
site mechanism of fine-tuning, in which, for example, 
a certain degree of sympathetic vasoconstriction 
to active muscle vascular beds may be required to 
prevent an excessive decrease in vascular resistance 
during intense dynamic exercise involving a large, 
skeletal, muscle mass. A comprehensive review has 
been presented by Bischof [73].
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In consideration of the supply of oxygen and nu-
trients to tissues, the essentials of the oxygen supply 
system, including the heart and respiration system, 
must include a second major condition. As alluded 
to previously, connective tissue forms a structural, 
functional, and energetic continuum extending into 
all of the body’s nooks and crannies, excluding no 
part of the organism from this matrix. In this loose 
connective tissue structure, the supply of oxygen 
and nutrients is regulated by arterioles and very fine 
capillaries that ultimately penetrate as close as pos-
sible to the tissue cells. In almost all tissues, no direct 
contact occurs between tissue cells and capillaries, 
yielding a “transit area” where substances, such 
as oxygen, nutrients, and excretion products, are 
exchanged between the capillaries and nearby cells.

It can be concluded that the corticoneuromus-
culoskeletal network involves considerable intrin-
sic tuning, possibly regulating local fine-tuning of 
specific motor tasks requiring oxygen and nutrient 
supplies to yield optimal metabolic processes. The 
consequences of the above perspective regarding 
the role of photon emission in vivo may be tre-
mendous, as it becomes evident that disturbances 
in the symmetries of skeletal forces can result in 
enhanced phosphorescence, as a consequence of 
skeletal mechanically-induced luminescence (or 
triboluminescence). Simultaneously, it is evident 
that disturbances in the skeletal pattern symmetry 
can become linked to ischemic-reperfusion compli-
cations of certain compromised physiologic states; 
this condition may thus result in additional photon 
emission.

6.  Discussion and Conclusion

This review has addressed scientific evidence for 
an energy/information system in the body which is a 
property of connective tissue and that also contains 
distinct electromagnetic and light communication 
properties which seem, at this time, related to TCM 
perspectives. The idea that the body is impacted 
by subtle material and mobile influences, which ini-
tiate most physiologic functions and maintain an in-
dividual’s health and vitality, has been expressed in 
the concept of Qi. Therefore, as defined by TCM, a 
diseased state is an imbalance of Qi within the body.

The question discussed above was if there is a 
relationship between Qi and the biophoton concept? 
In particular, is biophoton emission an effective bi-
omarker that can be used to scientifically quantify 
the existence of the “balance” concept? This paper 
describes two major possibilities for the study of 
the “balance concept”: (1) the dynamics of UPE dur-
ing diurnal and annual cycles and (2) UPE in dis-
eased states. Some evidence suggests that yin yang 

imbalances might also be reflected by biophoton 
studies, but more research is required for definitive 
answers for these questions.

The origin of UPE was discussed according to two 
principles that are related to energy shifting in dis-
ease. The first is the principle of triboluminescence, 
a mechanically-induced luminescence, particularly 
in bone tissue (skeletal structures), that may explain 
the initiation of an anatomical emission pattern, as 
well as left-right (im)balances or (a)symmetries in 
disease states. It is evident that shaped and highly 
structured (and/or mineralized) body parts produce 
more UPE than relatively unstructured flat body 
parts, and related data suggest a special role of highly 
structured (and mineralized) connective tissues 
regarding UPE. Mineralized tissues display a rela-
tively high intensity of phosphorescence, a long 
duration luminescence. Research suggests that the 
role of collagen in the matrix may be to enhance the 
luminescence of internally bound apatite crystals and 
may exert this control over apatite structure through 
crystal surface contact. The relationship of human 
UPE to bone phosphorescence, specifically in relation 
to flexibility and concomitant changes in organic 
matrix structure and semiconductor properties of 
tissues, requires further study.

The second principle is enhanced photon 
emission under conditions of local (organ) ischemic-
reperfusion fluctuations when tuning in the cortico-
neuromusculoskeletal unity is disturbed. Considering 
an organism’s functioning entirety, the most remark-
able feature is its dynamic movements; movements 
based on highly organized changes in the muscles 
of arms, legs, hands, or fingers and which draw 
upon and challenge the local supplies of oxygen 
and nutrients. The basic bioregulatory role of con-
nective tissue then becomes evident, as this tissue 
forms a structural, functional, and energetic con-
tinuum extending to the every part of the body. The 
supply of both oxygen and nutrients is regulated in 
this loose connective tissue structure by arterioles 
and very fine capillaries that penetrate the tissues 
to close proximity to peripheral cells. As respira-
tory enzyme processes are not perfectly tuned, a 
small percentage of oxygen forms ROS, such that 
in the presence of ischemia, the clinical timing of 
providing additional oxygen is a critical decision. 
Oxygen provided prematurely and/or excessively 
is clinically precarious.

These two basic biophotonic principles related to 
energy shifting with disease are strongly connected 
and may follow each other over time during the 
course of growing imbalance (Figure 1). It can be 
hypothesized that imbalance is expressed first in 
enhanced ROS production and without a left-right 
imbalance which, later, may become dominant. A 
link of this phenomenon to organ specific imbalances 
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has not been revealed by biophotonics research 
techniques. Research here requires additional tech-
niques and, in particular, metabolomics, the com-
prehensive quantitative and qualitative analysis of 
all small molecules in a system (in cells, body fluids, 
and tissues) [75]. With the help of metabolomic 
techniques, it is possible to characterize the oxi-
dative state of a variety of metabolites, but addi-
tionally, it allows the estimation of imbalances in 
the blood levels of tissue and organ specific me-
tabolites. The current situation in healthcare with 
ever increasing costs and little gain in quality of life, 
emphasizes the need for prevention. New diagnostic 
principles and techniques which are able to detect 
subtle changes in a biologic system are needed. 
Metabolomics is an excellent technique for reveal-
ing biochemical changes, such as ROS production. 
How ever, a clear opportunity exists here for utili-
zation of UPE measurement in detecting left-right 
balance shifts in a system. Linkage of UPE observa-
tions with metabolomic biochemical information 
and correlation with organ-specific dynamics has 
great potential. It is hoped that this overview will 
stimulate well conceived and designed scientific 
inquiry into energetic imbalances in health and 
disease to meet the major unmet medical needs in 
today’s society.
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