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Abstract

In the manga/series Demon Slayer, a group of humans use a technique known as Total Breathing Concentration.
The Demon Slayers use this technique to grant them almost superhuman feats, as demons can wield supernatural
powers. This paper will dive into the biological basis of energy production and use of this technique, as well as

investigate its feasibility beyond the realm of fiction.
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Introduction

Kimetsu no Yaiba (Demon Slayer) is set in a world
where enhanced human-like beings (demons) prey
on humans. These demons utilise some sort of
magic to attack humans. So how do humans end up
defending themselves? The anime depicts a group
of humans known as Demon Slayers utilising a
technique called total breathing concentration,
which enhances the user’s physical traits and
capabilities, such as speed, strength, and
endurance. This is to ensure that humans have a
fighting chance of survival against beings with
inhuman-like power. This paper will assess the
principles and mechanisms of this technique and
investigate its feasibility.

Total Breathing Concentration- The Technique
This breathing technique involves expanding one’s
lungs to take in as much air as possible. This results
in the person accelerating their blood flow and
heartbeat, = while increasing their body
temperature (as seen in Figure 1).

In principle, this technique would transport highly
oxygenated blood to the muscles, hypothetically
increasing aerobic respiration. This would supply
more energy to those muscle groups, allowing a
person to perform superhuman feats such as

slicing a boulder with a sword and jumping 6 m into
the air, etc. [1]

concentration from the manga [1].

Investigating feasibility- Aerobic Respiration

To investigate the feasibility of feats achieved
through total breathing concentration, we must
look at the energy source that powers the muscles
to perform such tasks: ATP. Aerobic respiration is
the process by which cells/tissues produce ATP for
metabolic activity.

Oxygen is mostly utilised as the terminal electron
acceptor to facilitate the phosphorylation of ADP
to ATP in the electron transport chain [2].
However, an increase in oxygen intake does not
necessarily mean a proportional increase in ATP
synthesis.
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Although oxygen does act as the terminal electron
acceptor in the chain (see figure 2), the speed of
energy production is also limited by the availability
of electron donors such as NADH and FADH2. The
number of mitochondria in muscle fibres would
also affect ATP synthesis.

Electron transport chain
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Figure 2 — The electron transport chain, the
usage of O2 as the final electron acceptor to
facilitate ATP production [3].

Investigating feasibility: ATP to muscle fibre
mechanics

Muscle fibres require ATP to contract. In muscle
fibores, when ATP hydrolyses into ADP and
phosphate, myosin heads detach from actin,
causing the muscle filament to move.

The released energy allows the myosin head to
forcefully pivot (power strokes), pulling the actin
filament and shortening the muscle [4]. The drastic
increase in ATP from Total Breathing Concentration
would, in theory, allow this mechanism to occur
more quickly and more frequently. This would lead
to greater explosive force, for example, when a
demon slayer sliced a boulder with this technique
in the series or jumped 6 m into the air.

Case Studies: Biological Basis for Total Breathing
Concentration

In the Himalayas, a group of people known as the
Sherpas can perform incredible physical feats at
altitudes where oxygen is scarce. The University of
Cambridge found that the Sherpas have evolved
mitochondria that are more efficient at using
oxygen to produce ATP. This differs from people,
whose muscles might fail in low oxygen [5].

This parallels to the aerobic respiration of demon
slayers as they train for years to gain this
technique; conditioning their mitochondria to
produce ATP at a rate far above that of a typical
human.

Physical limitations
Assuming a Demon Slayer is 70 kg [6], we could
estimate the energy required to perform a

superhuman feat such as jumping 6 m into the air.
We can achieve this by using the equation [7]:

GPE = mgh,

where GPE is the gravitational potential energy, h
is the end height of the jump (m), g (9.81 Nkg™) is
Earth’s gravitational constant and m is the mass of
the Demon Slayer (kg).

GPE =70x9.81 x6=4120.2].

To get off the ground to even reach 6 m, force must
be exerted. We can find this by using the equation
for calculating the work done, WD (J) [7]:

_ WD
f - d §
where f is the force exerted by the lower body (N),

and d is the distance your centre of mass moves
(m). Let’s assume a standard crouch of 0.5 m:

_4120.2

= 82404 N
0.5

These calculations assume perfect mechanical
efficiency. Human muscle operates at 25-30% [8]
efficiency. Therefore, the required force and
energy would likely be significantly higher.

Generating this amount of force would cause
significant stress and damage to the human body.
For instance, the Achilles tendon has a failure load
of around 3000-4000 N [9], and the ACL ligament
has a failure load of 1266-2160 N [10]. At 8240.4 N,
the tendon and ligament would likely be subjected
to catastrophic injury.

Conclusion

Although Total Breathing Concentration has a
strong biological basis, such as enhanced oxygen
delivery, mitochondrial efficiency, and ATP-driven
muscle contraction. The scale of power depicted in
the Kimetsu No Yaiba manga is just not feasible,
given that its intended outcomes surpass human
biomechanics. The forces required for such feats,
such as jumping 6m into the air, would likely
surpass the structural tolerance of tendons and
ligaments. Therefore, while the concept has a
plausible biological explanation, the magnitude of
these abilities remains firmly in the realm of fiction.
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