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Kaatsu training is blowing fithess researchers’
minds

By: Jon R. Anderson . February 6, 2015 (Pheto Crede Courtety of Jo
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at 100 Optimal SKU p‘essure (21.8 mls/min)
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First Beat Body Guard
Heart Rate Monitor

Accelerometer

MOXY
Near Infra Red Spectroscopy

SmO,
Muscle Oxygen Saturation

Sonosite MicroMaxx
Doppler Ultrasound
Arterial and Venous blood flow

Nelcor

Pulse Oximeter

SpO,

Arterial Oxygen Saturation
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, MLS GOALIE

« January 2014: Left ACL reconstruction
with right hamstring graft

* 8 weeks: Leg girth equal

« 12 weeks: Gait, girth, strength of
guadriceps normal and symmetric to
contra-lateral side.

« 18 weeks: Return to practice

« 23 weeks: First game post op

« March 2015: MLS Player of the Month




POST LEFT
ACL REPAIR



CONCLUSION

 KAATSU was the primary and critical
rehabilitation tool in the return of these
elite athletes to their sport.

* The athletes competed much earlier than
expected.

 The whole athlete was re-conditioned for
the demands of their sport with minimal
loss of fithess.
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“You're my
great success
story...”




“You were
dead when
we got to
you... no
heart beat, no
breath”
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Improve Vascular Elasticity

Strengthen Muscle

Increase Aerobic Capacity




CEDARS-SINAL

ﬂ%m HARVARD




HOW DOES WORK?

* By impeding — but not occluding — blood flow,
simple easy exercises become unsustainable.

* This disturbance of homeostasis is transmitted
to the brain, which in turn, releases an anabolic/

healing neuro-humoral cascade.

* Since little damage was actually done,
iImprovement in musculo-skeletal structure and

function ensues rapidly.



EFFECTS

« KAATSU simply tricks the brain into thinking a
workout has occurred and it must repair the damage.

* But in reality, little damage has been done and
rebuilding just makes structure and function better

rapidly.

« KAATSU allows significant maximal intensity training
while injured joints, bones, and muscles heal quickly.



IS NOT ARTERIAL BLOOD
PRESSURE

KAATSU pressure is applied to the veins and moderates
venous outflow.

Moderating venous outflow eventually modifies arterial
iInflow.

Blood flow into an extremity must soon match blood flow out
of the extremity.

However, there is some capacitance for holding extra blood
In the extremity, but once that capacitance is reached, blood
flow in must match blood flow out.



WITH KAATSU

When a muscle contracts, pressures in that muscle can
reach high levels.

They squeeze any blood in the muscle or vessels in the
muscle, back into the major arteries and veins.

Veins have valves, which causes blood to flow only in
one direction, back to the heart.

With KAATSU, the veins are holding lots of blood and
with muscle contraction that blood is squeezed past the
pressure blockage of the band.



IN THE MUSCLE

When light, easy exercises are added to impeded
circulation, exercise quickly becomes unsustainable.

pO,, pH, drop to critical levels with even mild
exercise (e.g. unweighted arm curls)

High levels of lactate are generated
ATP levels drop, as ADP and P, levels rise

ATP dependant Electrolyte pumps (e.g. Ca**) can
not maintain proper electrolyte gradients



MECHANISM

« LOCAL VASCULAR MECHANISM: There is alternating
distension and emptying of the venous/capillary vascular
space.

« LOCAL MUSCLE MECHANISM: There is disturbance of
homeostasis in the muscle. These disturbances are
communicated to the CNS.

« SYSTEMIC MECHANISM: The CNS reflex stimulates
cardiovascular responses and releases an anabolic neuro-
humoral cascade.



REACTS

There is a reflex initiation of a neuro-humoral-immuno
anabolic/healing/adaptation cascade.

All vascular tissues that have had this distension/
emptying flow characteristics stimulate an angiogenic
response.

All muscular-tendon-bone units that have been exercising
enjoy an anabolic growth response.

Any current injuries are augmented/aided/accelerated by
the healing, anabolic milieu.



TOOLS TO EXPLAIN

DOPPLER ULTRASOUND to document the arterial and
venous blood flow changes

NEAR INFRA RED SPECTROSCOPY to document the
profound disturbance of homeostasis in the exercising
muscle from proper KAATSU

HEART RATE MONITORING to document the changes in
autonomic function from KAATSU

HIGH PRESSURE LIQUID CHROMOTOGRAPHY to
document changes in the Metabolome to KAATSU



First Beat Body Guard
Heart Rate Monitor

Accelerometer

MOXY
Near Infra Red Spectroscopy

SmO,
Muscle Oxygen Saturation

Sonosite MicroMaxx
Doppler Ultrasound
Arterial and Venous blood flow

Nelcor

Pulse Oximeter

SpO,

Arterial Oxygen Saturation




WITH , WE PROVE

* Impede, but do not occlude arterial inflow.

* VVasodilate all blood vessels distal to the KAATSU
air band.

* Impede and distend the capillary and venous
space.

« Change the venous outflow pattern to pulsatile flow
In the deep, major veins when the muscle
contracts.



VASCULAR MECHANICS OF

When the KAATSU Air Bands are applied, the venous and
capillary space distend.

As they maximally distend, any additional arterial inflow is
accompanied by venous outflow. However, this is done
when the muscle contracts.

The effect is that the circulation is impeded or slowed so the

working muscle does not get the oxygen and fuel it needs to
continue to work.

Metabolic waste products are also not cleared, causing
disturbance of homeostasis in the muscle.



IN THE

MUSCLE
PROTOCOL
Relaxed Rest
Base Pressure (50 SKU)
25 arm curls
KAATSU 100 SKU
25 arm curls
RCIEERE
KAATSU 200 SKU
25 arm curls
RCIEERE
KAATSU 300 SKU
25 arm curls
Release
KAATSU 400 SKU
Arm curls to failure
RCIEERE



Muscle proximal (blood flow
not limited) to the air band
Not very active in arm curls

No KAATSU
No Exercise

MOXY
-Total Hb in muscle
-SmQO2

Proximal to cuff- R Deltoid
(not exercising, no KAATSU)

Distal to cuff—R Biceps
(Exercising, KAATSU)

Cuff at Fitting Pressure—L Biceps
(Exercising, but no KAATSU)



Air band not inflated (blood
flow not limited)
Same exercise as right arm

No KAATSU
Exercise

'[[0).4'¢
-Total Hb in muscle
-SmQO2

Proximal to cuff- R Deltoid
(not exercising, no KAATSU)

Distal to cuff—R Biceps
(Exercising, KAATSU)

Cuff at Fitting Pressure—L Biceps
(Exercising, but no KAATSU)



Muscle distal (blood flow
limited) to the air band. Very
active in arm curls

KAATSU
Exercise

MOXY
-Total Hb in muscle
-SmO2

Proximal to cuff- R Deltoid
(not exercising, no KAATSU)

Distal to cuff—R Biceps
(Exercising, KAATSU)

Cuff at Fitting Pressure—L Biceps
(Exercising, but no KAATSU)



PROPER

* Profound Desaturation in Exercising Muscle

—Hemoglobin in the working muscle 0 — 15%
saturated with Oxygen

* Profound Reactive Hyperemia post Exercise

» Unable to continue (Muscle Failure)



FIRST BEAT BODY GUARD
Autonomic Function

Heart Rate Variability

Heart Rate

Ventilation

Energy Expenditure




NO BANDS

Arm Curls: 25-25-25
Hand Grip: 25-25-25
Push Ups: 25-25-25

Double Leg Squats: 25-25-25
Heel/Toe: 25-25-25
R & L Single Leg Squats: 25-25-25

“REAL” KAATSU

410 SKU arms bands
Arm Curls: 50-30-20
Hand Grip: 50-40-30
Push Ups: 50-30-10

460 SKU leg bands
Double Leg Squats: 50-30-25
Heel/Toe: 25-25-25
R & L Single Leg Squats: 30-25-20
All exercises to muscle failure

“INADEQUATE” KAATSU (100
SKU)

Arm Curls: 25-25-25
Hand Grip: 25-25-25
Push Ups: 25-25-25

Double Leg Squats: 25-25-25
Heel/Toe: 25-25-25
R RRI [inala |l ea f[Rariate: 25_9R_97K



Real KAATSU
Arms 410 SKU
Legs 460 SKU

All exercises to failure

Inadequate

KAATSU

Arms 100 SKU
Legs 100 SKU
No exercise to failure

No KAATSU

Just exercises

ACTIVATION




Heart Rate (bpm)

Real KAATSU
Arms 410 SKU

Legs 460 SKU
All exercises to failure

Inadequate

KAATSU
Arms 100 SKU
Legs 100 SKU
No exercise to

failure

No KAATSU

Just exercises




Ventilation
L/min

Real KAATSU
Arms 410 SKU

Legs 460 SKU
All exercises to failure

Inadequate

KAATSU
Arms 100 SKU
Legs 100 SKU
No exercise to

failure

No KAATSU

Just exercises




Energy Expenditure

(Kcals/min)

Real KAATSU
Arms 410 SKU

Legs 460 SKU
All exercises to failure

Inadequate

KAATSU
Arms 100 SKU
Legs 100 SKU
No exercise to

failure

No KAATSU

Just exercises




KAATSU: Training Effect Score 1.6

Endurance Training Classification
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CONCLUSIONS

Incorrect KAATSU is similar to exercise without KAATSU.

Correct KAATSU has a much greater sympathetic activation
than either incorrect KAATSU or exercise without KAATSU.

Correct KAATSU has a greater increase in heart rate and
ventilation than incorrect KAATSU or exercise without KAATSU.

Correct KAATSU has higher energy expenditure than incorrect
KAATSU or exercise without KAATSU.

Correct KAATSU stimulates a robust autonomic response.



IS...

A safe, effective, efficient method for improving specific strength
in sport, leading to improved performance on the pitch.

A safe, effective, efficient method to return an injured player
back to the pitch quickly.

A safe, effective, efficient method for stimulating recovery.



WORK?

* By impeding (but not occluding) blood flow, simple easy
exercises become unsustainable. This disturbance of
homeostasis is transmitted to the brain, which in turn, releases

an anabolic/healing neuro-humoral cascade. Since little
damage was actually done, improvement in musculo-skeletal

structure and function ensues rapidly.



SAFE?

1. Approximately, 300,000 KAATSU sessions per day for years
in Japan. No reports of complications.

2. National Survey
a. 6 cases of DVT in 12,642 people
undergoing ~32,000 KAATSU sessions.
i. 1/100,000 in general population
ii. 1/100 in hospitalized population
b. 1 case of rhabdomyolysis in ~32,000 KAATSU sessions.




STUDIES

Effects of low-intensity resistance exercise with blood flow restriction on

coagulation system in healthy subjects.
1

V4 V4 ’ V4 ’ ) ) V4 V4

2010 May;30(3):210-3.

Ettects of KAATSU training on haemostasis in healthy
subjects

. Nakajima, H. Takano, M. Kurano, H. lida, N. Kubota, T. Yasuda, M. Kato, K. Meguro, Y. Sato,
. Yamazaki, S. Kawashima, H. Ohshima, S. Tachibana, T. Nagata, T. Abe, N. Ishii, T. Morita

Int. J. KAATSU Training Res. 2007; 3: 11-20




EFFICACIOUS?
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WORK?

* By creating an impeded (not occluded) circulation, simple
exercise becomes unsustainable.

* This produces 2 local mechanisms of vascular distension/
emptying and disturbance of homeostasis in exercising muscle,
both which prompt up-regulation of anabolic processes like
angiogenesis and muscle hypertrophy.

e These disturbances are communicated to the CNS and the CNS
responds by reflex increases in heart rate and ventilation along
with initiation of an anabolic neuro-humoral cascade.



WERE CLAMPED...

Femoral venous outflow would stop.

Distal venous channels and capillary beds
would dilate and distend.

The femoral artery would keep pumping
blood into the extremity.

Soon (5-10 seconds), the limit of the outer
fascial compartments would be reached and
the limb would become congested and
swollen. Arterial inflow would slow and

eventually stop.




WERE REMOVED...

* The femoral vein would rapidly empty,
returning blood to the heart and
collapsing the venous/capillary vessels.

* Arterial inflow to the extremity would
resume.

* The extremity would remain maximally
vasodilated.




If the clamp were repeatedly applied for 20 seconds and then
removed for 5 seconds, an impeded, but pulsatile, venous
circulation would be created.

* That is what happens with KAATSU Cycle, only a narrow
pneumatic band of air pressure is used.

* The blockage of flow is incomplete and has gradations to it.

 With KAATSU Ai Bands properly applied, an impeded, pulsatile
venous circulation is created with the artery pushing blood
into the extremity when it can.



ARE USED?!?

Imagine that the pressure of the surgical clamp is infinite. No
venous blood gets by it.

Imagine that the 300mmHg of air pressure in the band is on the
outside of the extremity.

Imagine that blood (a non-compressible liquid) forces itself past
the blockage and compresses air in the band.

Imagine that the band of pressure produced in the band reduces
rapidly as it goes deeper into the extremity.

Imagine that the band pressure starts out somewhat narrower
than the cuff and that width narrows as it goes deeper into the
extremity.



This shows the pulse
of arterial blood and
One can see some

- ,..rer,[ograde flow
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KAATSU at 30\ mmHg
13.1 mls/min
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g Here we have
_ %= the patent artery
& and vein above it



ARTERIAL BLOOD PRESSURE

 KAATSU pressure is applied to the veins and moderates venous
outflow.

* Moderating venous outflow eventually modifies arterial inflow.

* Blood flow into an extremity must soon match blood flow out
of the extremity. However, there is some capacitance for
holding extra blood in the extremity, but once that capacitance
is reached, blood flow in must match blood flow out.



IN AN EXTREMITY WITH KAATSU AIR BANDS

When a muscle contracts, pressures in that muscle can reach
high levels.

They squeeze any blood in the muscle or vessels in the muscle,
back into the major arteries and veins.

Veins have valves, which causes blood to flow only in one
direction, back to the heart.

With KAATSU, the veins are holding lots of blood and with
muscle contraction that blood is squeezed past the pressure
blockage of the band.



IN AN EXTREMITY WITH KAATSU AIR BANDS

 Sometimes, if the pressure differentials are in favor of this,
when the muscle contracts, in addition to robust venous
outflow, there is retrograde arterial flow.

 With KAATSU Training, and muscle contraction happening
every 1-2 seconds, an impeded, pulsatile blood flow in the
extremity is established.



IN AN EXTREMITY WITH KAATSU AIR BANDS

* With KAATSU Cycle (pressure on and off with no exercise),
band inflation occurring every 20-60 seconds, followed by
deflation for 5-20 seconds, similarly, an impeded, pulsatile
circulation is established, including an distended vasculature
distal to the band, followed by an emptying of the capillaries
and veins.



TOURNIQUETS, ELASTIC BANDS

* |t has taken Dr. Sato, over 30 years to find just the right way to
produce this impeded circulation in a safe, controlled and
reliable way.

* This is why the KAATSU equipment is necessary to produce and
monitor this impaired circulation.

 Other methods and equipment are not capable of reproducibly
creating these conditions.



HOMEOSTASIS IN WORKING MUSCLE

When light, easy exercises are added to this impeded
circulation, the exercise quickly becomes unsustainable.

pO,, pH, drop to critical levels with even mild exercise (e.g.,
unweighted arm curls).

High levels of lactate are generated.
ATP levels drop, as ADP and P, levels rise.

ATP dependant Electrolyte pumps (e.g. Ca**) can not maintain
proper electrolyte gradients.



KAATSU

* Local vascular mechanism: There is alternating distension and
emptying of the venous/capillary vascular space.

 Local muscle mechanism: There is “disturbance of homeostasis”
in the muscle. These disturbances are communicated to the CNS.

e Systemic mechanism: The CNS reflex stimulates cardiovascular
responses and releases an anabolic neuro-humoral cascade.



REACTS

There is a reflex initiation of a neuro-humoral-immuno
anabolic/healing/adaptation cascade.

All vascular tissues that have had this distension/emptying
flow characteristics stimulate an angiogenic response.

All muscular-tendon-bone units that have been exercising
enjoy an anabolic growth response.

Any current injuries are augmented/aided/accelerated by the
healing, anabolic milieu.



Hemodynamic and hormonal responses to a short-term, low intensity, resistance
exercise with the reduction of muscle blood flow

ouoou:ci
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Haruhito Takano - Toshihiro Morita - Haruko lida
Ken-ichi Asada - Masavoshi Kato - Kansei Uno
Ken Hirose - Akihiro Matsumoto - Katsu Takenaka
Yasunobu Hirata - Fumio Eto - Ryozo Nagai
Yoshiaki Sato - Toshiaki Nakajima
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Eur J Appl Physiol (20M)15) 95: 65-73



CASE REPORTS

* |n all 3 cases, KAATSU Cycle and KAATSU Training were the
primary and critical rehabilitation tool in returning these elite
athletes to their sport.

* |In all 3 cases, the athletes were competing much earlier than
expected.

* In all 3 cases, the whole athlete was re-conditioned for the
demands of their sport, with minimal loss of fitness.



 KAATSU is safe, when proper equipment is used and KAATSU
protocols are properly applied.

e KAATSU is efficacious at:

— Building strength with short workouts (30 minutes) and in as few as
10 sessions.

— Improving performance where specific strength is a critical
parameter

 KAATSU accelerates return to sport.



 KAATSU simply tricks the brain into thinking a huge,
horrendous workout has occurred and it must repair the
damage, where in reality, little damage has been done and

rebuilding just makes structure and function better rapidly.

 KAATSU allows significant maximal intensity training while
injured joints, bones, and muscles heal expeditiously.



Sarcopenia, the loss of muscle mass, is an important problem in the
older population.

o0 Well-orainad subjeces

ca‘

: m‘.‘\\
- '
1 Non-trained subjects
Maurbmed bnee

ritvasdon srvagrh 40
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Muscle strength is decreased with age.
Muscle volume is quickly decreased 0.45 Kg/vear at
ages >S50 years old.
(1% /day in space, 0.6%/day bed rest).
Especially, fast twitch fiber decreased to 50% by 80
vears old.

To prevent it, high-intensity resistance exercise is usually requirec
but it cannot be performed in the elderly people.

In this symposium, I present our recent data of KAATSU training in elderly
persons and basic researches using rat KAATSU model.
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Stroke is caused because the heart operates irregula
in atrial fibrillation, stagnancy of the blood (characte
of the vein clot) is created.
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Prohibited for heart rehabilitation |

- Acute myocardial infarction

- Serious case of cardiac insufficie

- Serious aortic stenosis
- Acute pulmonary embolism or |

- Acute myocarditis or pericarditi:
- Acute vena cava dissociation

W
>, \QQ

24

Unstable angina
Ventricular tachycardia or sever
arrhythmia

class V)

infarction






When you exercise, reactive oxygen species will be generated
due to aerobic metabolism.

- Reactive oxygen originated from mitochondria increases due to aerobic metabolism
- Catecholamine in blood will be increased and Hb is autoxidated during exercise and it promotes active oxygen generation.
- Ichemia due to exercise — reactive oxygen species production from return current or inflammation reaction.

Increase of active oxygen generation during exercise is inevitable.
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Relationships between exercise intensity and
the production quantity of active oxygen
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