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In literature and clinical reports connections between a heart 
condition (blood properties) and emotional and mental states 
are documented [1,2]. It is well known that psychosocial risk 
factors may lead to the activation of mechanisms responsible 
for somatic dysfunction of the cardiovascular system. From 
this perspective, psychological and cardiac issues are not 
seen separately and there is a belief that a multidisciplinary 
approach, psychocardiology, is necessary for the well-being of 
the patient. The term psychocardiology is relatively new, but 
recognition of psychological infl uence factors to cardiovascular 
disease (CVD) has a long history [3].

We were curious to know what happens with blood’s 
magnetic activity in this sense: how long blood can be stored 
that can be used for biophysical investigation, or in other 
words how long in the blood can O2/Fe

+2 complex in hemoglobin 
(Hb) be stable. In order to know blood’s diamagnetic and 
paramagnetic values one has to measure them. Oxygen itself 
is paramagnetic, as well as iron, but when they are joined 
in hemoglobin then complex O2/Fe2+ is diamagnetic [4]. By 
measuring the magnetic properties of blood we may obtain 
information about the oxygen/iron state, which has an infl uence 
on the molecular code of cooperativity in hemoglobin (HMCC) 
[5,6]. The functionality of HMCC is arguably responsible for 
the pathogenesis of disorders, such as cardiovascular disease 
nephropathy, retinopathy and some common diseases such as 
diabetes mellitus [7-9]. It is known that glycated hemoglobin 
(HbA1c) is used as a physiological measure of stress since it 
has a high correlation with some other psychological stress 

indicators. Also, stressful situations (environmental, social, 
mechanical injury, emotional, etc.) may have implications for 
the health of the cardiovascular system [7].

Our observational study comprised 12 volunteers, seven 
males and fi ve females (aged between 30 and 60) who passed 
a general medical examination. Biochemical analyses of blood 
and general medical examination showed that all 12 voluntaries 
were healthy. In ORS Hospital, Belgrade, Serbia, a sample of 5.0 
ml of venous blood was taken from each volunteer; 3.0 ml for 
biochemical analysis and 2.0 ml for experiment use. A sample 
with 3.0 ml of blood was stored in a standard test tube and 
transported to the biochemical laboratory, while a 2.0 ml blood 
sample was immediately stored in a specially designed plastic 
container for medical use and transported to the laboratory for 
magnetic measurement at the National Geomagnetic Institute, 
Belgrade, Serbia. Measurements were done using a JR-6 spinner 
magnetometer (AGICO, Czech Republic) with a measurement 
range from 3 pT to 16 mT, with ±1.5 pT accuracy. After initial 
sample measurements at room conditions (temperature 18 
°C ±1 °C, humidity 32%±2%, Earth magnetic fi eld 47 μT ± 
0.010 μT, as well as electromagnetic smog < 3pT and with 
N-S defi ned directions), sample containers were stored in 
a separate isolated dark room, under control conditions. 
Immediately before the experiment started, the paramagnetic 
value of all twelve empty blood containers was measured, and 
then containers were fi lled with 2 ml collected blood samples, 
and paramagnetic values were then measured for each sample. 
For the next 25 days, daily measurements were made with the 
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same measurement conditions, including time of the day and 
sample order. After 25 days the containers were emptied; the 
paramagnetism value of the empty containers ware measured 
for additional 7 days, in order to determine if the blood 
transferred magnetism to the container(s).

On the fi rst day of measurement, the paramagnetic average 
value of the blood (all subjects), was in the range of 20.16 pT ± 
3.50 pT. For the next 14 days, the blood paramagnetism values 
for all volunteers did not change signifi cantly, however, on 
the 15th day, blood samples of two subjects showed very high 
values of paramagnetism - one subject (subject#1) had 110 pT, 
and the other subject (subject #2) 250 pT. This serendipity 
event immediately aroused our attention and we determined 
that on that day these two subjects had a heated discussion 
with a reported high degree of strong emotions and stress. 
Over the remaining ten days, the value of blood paramagnetism 
in the other 10 subjects remained within normal limits, while 
the values slightly decreased in the case of two subjects with 
heightened emotionally derived stress Figures 1,2.

For reference, subsequently, we continued and expanded 
the research and the number of healthy subjects increased by 
64, for a total of 76. From a statistical point of view measured 
paramagnetic value of the blood of 78 people was stable. In 
the fi rst cohort (12 people) paramagnetic value was 20.16 pT ± 
3.5 pT, while for the second cohort (64 people) was 20.08 pT 
± 3.56 pT. 

In summary, we can say that our motivation for measuring 
the paramagnetism of human blood was to see how long blood 
can remain in a vital biophysical state at room temperature 
was successful. We observed the serendipity phenomenon 
(psychocardiological) at a distance ( 5 km), between two 
subjects and their 15-day-old blood sample. We called it 
“biological quantum entanglement” because not only do 
3d-shell electronic states of the iron ion of the hemoglobin 
active center participate in a “strange” phenomenon [10], 
but also a very complex hemoglobin’s molecular code for 
cooperativity [5]. 

In Novosel [10] very important research with only 48 (oxy) 
and 46 (deoxy) atoms of hemoglobin hem was considered. 
According to this study the values of the local magnetic moment 
in spin state transitions of the active center in hemoglobin, 
from low-spin states to high-spin states, changed from 0.7 μB 
to 2.1 μB per hemoglobin molecule. However, hemoglobin is 
a very complex quantum nanomolecular machine, where the 
transition from ferrous heme ion (Fe+2) to ferric iron (Fe+3) plays 
a crucial role to orchestrate the free energy of 9272+2 (O2) atoms 
[C2952H4664N812O832S8Fe4] and generate hemoglobin molecular 
code of cooperativity. In normal situations, hemoglobin is in 
an oxy state of 95% while in a deoxy state is 5% (95/5). Since 
5% of deoxy-hemoglobin in a normal situation gives a value 
of about 20 pT, while in a “strange” state gives 110 pT and 250 
pT, it means that the oxy/deoxy state of hemoglobin could be 
22/78 and 50/50, respectively. Since emotional stress changes 
the oxy/deoxy ratio of hemoglobin in the body, one possible 
explanation of the change in the sample could be that coupling 
structure - energy - information on the “bio-quantum dot” level 
(hemoglobin with about 9.000 atoms) generates quantum 
information between entangled pair on distance.

This communication is written based on the result of a 
serendipity event in the experiment and therefore requires 
further controlled research on a larger sample. However, this 
and similar experiments could open the possibility to extend 
the current research in quantum information science in physics 
and biology. 
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Figure 1: Before stress-induced communication between two subjects, blood 
paramagnetic values for both had similar levels of 17.7 pT (subject #1) and 18.0 pT 
(subject #2). This result indicates that for the same amount of blood (2 ml) there 
was not a difference in blood paramagnetic property between both subjects. 

Figure 2: During stress-inducing emotional communication between subjects, the 
average value for subject #1 was 92.3 pT(110-17.7 pT), while for subject #2 was 232 
pT (250-18 pT). However, in the end, the difference is 140 pT with accuracy  3.5 
pT. This result is relevant for the statement about the difference between perceived 
“attacker” and perceived “defender” emotional states. The attacker, compared with 
a defender, had more than twice the higher value of paramagnetism of blood.
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