OH"- H: H.0 + H*

The Application and New
Trend of Hydrogen
Oxygen Qi Therapy

(The uses of HydrOxygen)

Exclusive Sole Distributor Malaysia, Singapore & Indonesia

OTA HYDROXYGEN QI WELLNESS SDN. BHD.
= 201901039791 (1349121-P)
AHKEZESESIT Eoz
DimAhFitBeautyHealthy

16-3, Setia Avenue, Jalan Setia Prima S U13/S, Setia Alam, Netturdl
40170 Shah Alam, Selangor Darul Ehsan, Malaysia.
For appointment : +603-3344 3228

For enquiry (Whatsapp / SMS) : 016-338 7469

Opening hours:

Monday - Friday : 10am to 7pm
Saturday & Sunday booking for Workshop

N@ttuﬁul

Subscribe Netturul Resources Sdn Bhd You([lfj Channel for all video




2. Immuno-oncology OPDIVO

3. Tasuku Honjo - The winner of Novel prize

1. The benefits & uses of hydrOxygen

in physiology of medicine in year 2018

4. What’s the medical purpose of OPDIVO
5. Hydrogen Oxygen Therapy combines

with anticarcinogenic imune drug 10
6. What'’s the medical purpose of OPDIVO 11

7. OPDIVO + The application of hydrogen oxygen

9.

Hydrogen gas restores exhausted CD8+ T cells

in patients with advanced colorectal

cancer to improve prognosis 14
a. Published in British Journal of Oncologists 15
b. Japanese Journal of Cancer & Chemotherapy 16
¢. Hydrogen gas restores exhausted CD8+ 21

The application of hydrogen oxygen 32
a. After breast cancer operation +

Metastatic tumor of bone + Liver metastases ‘33
b. Peripheral Blood Lymophocytes 35
¢. According to scientific studies, healthy body

cells enable OPDIVO to provide better result 39
d. Only consume OPDIVO before inhaling

hydrogen 40
d. Category of PD-1" 42
f. Conclusion 44
HydrOxygen Chi Theray Machine
- Japan Helix JP-ET-100 45

10. HO Machines are currently widely used in more

than hundreds of medical centers in Japan 46
- The trend of Hydroxygen health care
therapy in Japan 49

11. NeltuSiul HO Series 51
12. Research 54




The benefits

& uses of

27%

hydrOxygen

Hydrogen
;
; |

Selective

Antioxidant

Only targeting the most toxic
free radicals: OH Hydroxyl,
nitrous acid (HNO2).

Water (H20) is produced
when the hydrogen
molecules are combined with
free radicals, and they’re from
the body via metabolism.
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The benefits & uses
of hydrOxygen

Hydrogen /
o
Oxygen i p

e The penetrating power and diffusion force
of hydrogen are very strong

It diffuses over the whole body rapidly, thus it might provide
a good impact to health-threatening diseases such as
cancer and aging.

e Hydrogen penetrates blood-brain barrier easily
It improves senile dementia and Parkinson’s disease.

There’s no other antioxidant that could make such health
improvement.

There’s no
limitation of Th
dosage using A nir feVSV%uld
lau,
sub§tances Whégn
You're not ysjp,

Hydrogen is tiny and moves around freely in body.
Thus, it won’t cause any harm or residue in you body!

Images Sources from The Power of Hydrogen
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The benefits & uses
of hydrOxygen

e Hydrogen neutralizes malignant free radicals
e Hydrogen is a good antioxidant
e Hydrogen has an anti-inflammatory properties

e Hydrogen enables cell-activation and improves
immunity system

Causes of free
radicals:

7
Hydrogen r
‘..-/
Oxygen

MITOCHONDRION DNA LIPID
Damages in . Damages in blood
competent cells Lol eeo ity vessels and vascular force
Wrinkles ~ Freckles Cancer High blood pressure
White hair Ulcer Imflammation Stroke .
Cataract Diabetes  Allergic condition Atherosclerosis
Myocardial infarction
Cold body
Body numbness
Dementia
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Immuno-oncology OPDIVO
(Anticarcinogen)

-
Hydrogen Oxygen Therapy

Immuno-oncology OPDIVO
(Anticarcinogen)




Tasuku Honjo

The winner of Nobel prize in physiology of
medicine in year 2018

The father of OPDIVO

e 1982 — Asahi Prize

e 1984 — Kihara Prize, Genetics Society of Japan
e 1988 — Takeda Medical Prize

e 1994 — Uehara Prize

e 1996 — Imperial Prize of the Japan Academy
e 2012 — Robert Koch Prize

e 2013 — Order of Culture

e 2014 — William B. Coley Award

e 2016 — Keio Medical Science Prize

e 2016 — Thomson Reuters Citation Laureates
e 2017 — Warren Alpert Foundation Prize

e 2018 — Nobel Prize in Physiology or Medicine

In 1992, Professor Tasuku Honjo first identified PD-1 as an inducible
gene on activated T-lymphocytes and he continued his studies for about
22 years. In 1993, OPDIVO is legalized by the Japanese government. In
2015, OPDIVO had gained 7 types of certifications from FDA. In 2018,
he won a Nobel Prize in Physiology or Medicine.
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Professor Honjo said :” Whenever OPDIVO works on certain kind of
patients, the medical outcome is very impressive! But, it sometimes
doesn’t work on some kind of patients.”

The current cancer treatment including surgery, radiation therapy and chemotherapy, but such
types of cancer treatment has their limitations and barriers. For instance, surgery and radiation
therapy are only designed for local treatment. Besides, chemotherapy contains severe side
effects which could cause death, although it helps to carry anticarcinogenic drugs all over the
body in order to defeat cancer cells.

OPDIVO enables immune cell activation to defeat cancer cells. Hence, it poses less side effects
and it could be used in any kind of cancer diseases. Also, it might still be helpful in terminal
stage cancer as when OPDIVO works on you once you apply it, it will work continuously.
Professor Honjo predicts that the current anticarcinogenic drugs will be less popular in the near
future and OPDIVO turns out to be the best cancer therapy.

Even though the price of maintaining is high, the selling price in Japan had lowered from

73000yen to 27000yen per bottle in four years and the selling price will furture drop to

17000yen in coming November, hoping to reduce the financial burden of patients. Moreover,

there’re some cases showing that|the current mainstream treatments are ineffective for certain |
| patients, but more studies will be carried out|for this problem...

(China Times)

News from: https://www.chinatimes.com/realtimenews/20181009005236-260410

Professor Honjo : “ This therapy is not effective for
some patients ”

Professor Honjo claims that there're still some problems leave to be solved for the PD-1
anticarcinogenic drug, e.g. firstly[the therapy is not effective for some patients and cancer]
[diseases||thus the future needs to be oriented towards a comprehensive anti-cancer
strategy. Secondly, the efficiency of taking the medicine needs to be diagnosed precisely
and quickly, so that they can grasp the anticarcinogenic opportunity and this has entered
the cooperation stage with international pharmaceutical companies.

The medicine is only effective for 2-3% of the population

News from: https://udn.com/news/story/7241/3398007
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What's the medical purpose
of OPDIVO?

T cell killer

PD-1

PD-1is the identification system in our immune system, to recognize our
health enemy, such as cancer cell, viruses, bacteria, etc. After the identification,
PD-1 will call the immune system to attack our health enemy!

Bribe

In medical science, cancer cells will try to “bribe” PD-1, to let PD-1
accept the existence of cancer cells as well as to let the cancer cells
escape from immune system attacks.

All text, picture, article and concept are under copyright. Unauthorized use and reproduction will be prosecuted. “



What's the medical purpose
of OPDIVO?

OPDIVO

Bribe

OPDIVO is designed for preventing the “bribery” between cancer cells
and PD-1, so that the cancer cells can’t escape from the attack of immune
cells!

But why does OPDIVO got its
Pharmacodynamic effect limitation?

OPDIVO

Bribe

How many cell warriors left?

Professor Honjo's medical concept is

To stop cancer cells from “bribing” PD-1, and to let our own body immune system
to attack the cancer cells!

However, the crucial part that we should take notice regarding the treatment is,
how many capable immune cells are left to fight with those cancer cells?

Thus, the key factors in this battle against cancer cells would be the CAPABLE
IMMUNE CELLS in your body !

“ All text, picture, article and concept are under copyright. Unauthorized use and reproduction will be prosecuted.



combines

Doctor Junji Akagi
AR ER (7rxrvavy)

[Profile]

March, Year 1983 Graduated from Miyazaki
Medical College

April, Year 1983 Kumamoto University School of
Medicine Hospital second
surgical entry

October, Year 1984 Kumamoto Municipal Hospital
(Surgery, Anesthesis)

March, Year 1989 Kumamoto University medical
doctorial courses completed

April, Year 1989 National Miyazaki Hospital

N

July, Year 1991 Kumamoto University School of Medicine Hospital Second
Affiliated Hospital

November, Year 1992 US NIH (NCI National Cancer Institute, Immunology)
(Tumor Immunolgy & iology (Lab) Dr Schlom)

April, Year 1995 Tamana Regional Health & Medical Center, Minister of surgery

July, Year 1998 Kumamoto University Tsukinama Regional Health and Medical Director
of Center Surgery
June Year 2000 National Hospital Institute Kumamoto South Hospital Ministry of

Regional Health Care
April, Year 2010 Tamana Regional Health & Medical Center Director
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Doctor Junji Akagi Clinical Research

Doctor Junji Akagi research:

“ Create a large number of combatable immune system cells for the body
with Hydrogen and oxygen activated cell

Activate Produce

Hydrogen

Doctor Junji Akagi’s research main argument

PD-1+* is a kind of “fatigued T-cell’, PD-1~ is a kind of healthy
without any combat ability. immune T-cell, which is able
Based on Doctor Akagi's research to fight against cancer cells,
studies, he argued that the and also eliminate, control
existence of PD-1+ in cancer and decrease cancer cells.

patients’ body will affect their
recovery rate.
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Doctor Junji Akagi’s research main argument

\.

The inhalation of hydrogen will let PD-1 + restore to PD-1 -, causing the
cells to activate and able to fight against cancer cells.

On the other words, this therapy will transform the cancer cells or so
called “fatigued T-cells” into “fighting T-cells”.

The relevance of Professor Junji Akagi
and Professor Honjo

OPDIVO

< @ @

OPDIVO prevents cancer cells from skipping the identification stage by the immune
system and also allowing the immune system to fight against cancer cells.

“The success healing rate will be based on how many immune combat cells left in the
cancer patient’s body.”

w ‘

Dr. Akagi claims that to raise the “success healing rate”, OPDIVO should be combined
with hydrogen and oxygen, in order to build up the identification ability of immune system
and to create huge amount of immune cells to fight against cancer cells.

All text, picture, article and concept are under copyright. Unauthorized use and reproduction will be prosecuted.



OPDIVO prevents the combination of PD-1and
cancer cells and helps the immune system to
attack cancer cells. However, the success rate of the

therapy only remains about 2%-3% if is not backed

by a healthy immunity system.

To increase OPDIVO cancer therapy success rate, Dr.
Akagi suggests the importance of activating human
body cells and creating huge amount of cancer cell

killers by using OPDIVO with hydrogen and oxygen.
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| OPDIVO + The application of hydrogen oxygen /

Hydrogen gas restores exhausted CD8* T cells
in patients with advanced colorectal cancer to
improve prognosis

FEREREREEEENT

Journal of Clinical Oncology”

An American Society of Clinical Oncology Journal

Effects of hydrogen gas on exhausted CD8* T cells
(PD-1-positive, terminally differentiated CD8* T
cells).

Background: CD8" T cells progress from an early-differentiated (early-CD8" T
cells) to a terminally differentiated state (terminal-CD8" T cells). PD-1 expression is
rapidly upregulated in antigen-activated T cells, and rapidly downregulated when
the antigen is cleared. In the presence of persistent antigen stimulation, such as
that in cancer patients, PD-1 expression is not downregulated and terminal-CD8*T
cells become exhausted. Methods: Using flow cytometry, we investigated PD-1
expression in CD8'T cells in the peripheral blood of 37 patients with stage IV
cancer, before and after they received hydrogen gas treatment. We analyzed
associations between treatment and progression-free survival (PFS) using Cox and
Kaplan-Meier survival analyses. Results: Treatment lead to partial response (PR)
in 12 patients and stable disease (SD) in 14 patients, with response rates of 32.4%
and 37.8%, respectively (with an overall clinical response rate of 70.3%), and
reduced the number of PD-1-positive, terminal-CD8" T cells in 9 of 12 patients with
PR (75%) and in 8 of 14 patients with SD (57%). However, in 8 of 11 patients with
progressive disease (PD) (72.7%), these cell counts increased. Multivariate
analyses demonstrated that higher PD-1-positive, terminal-CD8* T cell counts were
associated with shorter PFS periods, both before (hazard ratio [HR] = 3.23; 95%
confidence interval [CI], 1.475-7.070; p= 0.003) and after (HR = 2.75; 95% CI, 1.273-
5.951; p = 0.01) treatment, although the hazard ratio was decreased by treatment.
Additional analysis showed that patients with higher PD-1-positive, terminal-CD8*
T cell counts had shorter survival rates than those with lower counts, both before
and after treatment (log rank test, p= 0.001 and p = 0.005, respectively). The 20-
month survival rates for patients with higher PD-1-positive, terminal-CD8*T cell
counts improved from 0% to 36.7% after treatment. Conclusions: These results
suggest that PD-1-positive, terminal-CD8" T cell counts are highly associated with
PFS duration in patients with stage IV carcinomas, and hydrogen gas treatment
contributes to clinical outcomes by reducing PD-1-positive, terminal-CD8" T cell
counts.

http://ascopubs.org/doi/abs/10.1200/JC0.2017.35.15_suppl.e2307 1
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Hydrogen gas restores exhausted CD8+ T cells in Oncology @
Current Issue patients with advanced colorectal cancer to improve Reports
Early Online prognosis

Most Read

Abstract

Exhausted cluster of differentiation (CD]8+ T cells lose immunological activity due to
mitochondrial dysfunction caused by peroxisome proliferator-activated receptor y
coactivator 1a [PGC-1a] inactivation, resulting in a poor prognosis in patients with
cancer. As hydrogen gas was recently reported to activate PGC-1a, the present study
investigated whether it restores exhausted CD8+ T cells to improve prognosis in
patients with stage IV colorectal cancer. A total of 55 patients with histologically and
clinically diagnosed stage IV colorectal carcinoma were enrolled between July 2014 and
July 2017. The patients inhaled hydrogen gas for 3 h/day at their own homes and
received chemotherapy at the Tamana Regional Health Medical Center [Tamana,
Kumamoto, Japan). The CD8+ T cells were isolated from the peripheral blood and their
phenotype was analyzed by flow cytometry. It was found that exhausted terminal
programmed cell death 1 [PD-1]+ CD8+ T cells in the peripheral blood are
independently associated with worse progression-free survival [PFS) and overall
survival [0S). Notably, hydrogen gas decreased the abundance of exhausted terminal
PD-1+ CDB+ T cells, increased that of active terminal PD-1- CDB+ T cells, and
improved PFS and OS times, suggesting that the balance between terminal PD1+ and
PD1- CD8+ T cells is critical for cancer prognosis. Therefore, a novel system for patient
classification [category 1-4) was developed in the present study based on these two
indices to assist in predicting the prognosis and therapeutic response. Collectively, the
present results suggested that hydrogen gas reverses imbalances toward PD-1+ CD8+
T cells to provide an improved prognosis.
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Immunological Effect of Hydrogen Gas—Hydrogen Gas Improves Clinical Outcomes of Cancer Patients: Junji Akagi
(Tamana Regional Health Medical Center)
Summary

It has been reported that PD-1-expressing CD8" T cells in the peripheral blood of cancer patients are associated with poor
cancer prognosis. In addition, these cells are in a state of energy shortage caused by mitochondrial dysfunction with a low level
of PGC-Ta. Recently, hydrogen gas was reported to activate PGC-1e, leading to the enhancement of mitochondrial activity.
In the present study, we investigated whether hydrogen gas influences the proportion of PD-1" CD8" T cells in the peripheral
blood of 55 Stage IV colorectal carcinoma patients. We found that the proportion of terminal PD-1" CD8" T cells was an
independent factor for poor prognosis. We also found that the proportion of terminal PD-1* CD8™ T cells was reduced in 35
out of 55 patients (63.6%) and was increased in 39 out of 55 patients (70.9%) after treatment with hydrogen gas. The ratio
of the terminal PD-1" CD8" T cells after hydrogen gas treatment to that before hydrogen gas treatment (terminal PD-1"
CD8" T cell ratio) was found to be an independent factor predicting PFS and OS. Out of another 26 patients treated with
nivolumab, 14 patients treated with a combined therapy of hydrogen gas and nivolumab showed a significantly longer OS
than the remaining 12 patients who were treated with nivolumab alone. These results suggest that hydrogen gas improves
the prognosis of cancer patients by reducing the proportion of terminal PD-1" CD8" T cells. Key words: Hydrogen, PD-1,
Prognosis

BE 2ABETHNT S PD-1 2%H ¥ 5 CD8" T #lii exhausted CD8* T e & IHFNTVWT, RABEZOTHAKE
IZB5-LTwa I e HE STV A, exhausted CD8™ T Ml id T 7 L F—(CHHIYICIX PGC-la ORBETFICL B3I b
YFD) TREAZICERT S IALF-HEORBIHEEELLNTVE, 8. AEIXI b3 ¥ FY) 7O
5 PGC-la RiEHEALS 5 Z L i S hiz, Slilbiubiid, Stage NATABFEICBWTAET AXBASHLZ T, K
o PD-17 CD8 " T MO EIEHLE(LT HDH LS 4, FDE(L L BFH O progression free survival (PFS) & overall
survival (0S) & O MMV THES L7z. Stage N ORBSRMHEEE 55 FITHRH L72L 2%, terminal PD-17 CD8" T #i
iz PFS & OS OMFIZBWTHMYTFHARETTH o720 KEHNABA LD, 5560735 % (63.6%) T terminal PD-
17CD8" T MaA WA L, I terminal PD-1~CD8* T Hileid 39 B (70.9%) THIM L 70 KFEH AWATI® terminal PD-
17 CD8" T Mk >E& 3t W ABOEE DL (terminal PD-17 CD8' T cell ratio) #% PFS, 0S I2[ LTz 7
RFTdh-7o F7 nivolumab % A L2500 26 fiz Bl 14 BHIAKE S R BB L7225, AFEA 2 HEHBD 0S 1 nivo-
lumab HHBHZH L THBIBIFTH o720 ThoHOFRIZ, KFEH A4 terminal PD-1" CD8* T Ml % kb 8 €5 Z LI
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ARG ENi?, PGC-la 13825 [ PPARY I#4F
ZREIAT /TNy —L LTRESRAGFTHY,
I b YN THEBOFEISPLOBEEEZRLTY
5%

PD-1 #5314 % CD8" T MK, exhausted CD8™ T
ML & HIFERTWT, cytotoxicCD8" THilL: LTD
pag, MMaREEEYE(L, A N A vk, HIRRHEAE
% %o Tv b, exhausted CD8" T M Tix PGC-la
ORFMET L, ZOHKRI Fa vy F) 7THRESEICE
HIANF—HHBOREIZL->THEY, PD-1%ED
GEF v 7 RA VMG THRRAL TR, SABE
@ TIL A Af AT L 7= PD-1" CD8" T #lfaid
BHEOFHRARICHET 5 el shTar®,

ARlbibiid. KFEFAHCDS" T i 1-® PD-1
DRBULED L) LB EGZDH, ThEDPABRED
progression free survival (PFS) % overall survival (OS)
IZED I ) B 2 D% By Lis,

1. BFEEHE

1. ZBRsmE

2017 4= 1 A~2018 4F 12 A ¥ TIZ E A ISR i
v % —7T, Stage V& &M sz 55 Pl (5
P21 Bl &tk 34 61) OBEFT, kLT third-line ¥ T
Rk E T LB SR B TH D, 72 O
L& 5 nivolumab 2 L7226 15 (S 16 #1.,
K10 1), §TEIBRAHE £ 7225 D Stage IV T,
b T third-line ¥ TlRFEHELZ TV, ERHEHIE XN
TBETHD. T 26 PIORIEEIE, FEAE 3 B, M7
Bl £l L H 20 HERE A B, RHE S B, KB 2 4,
HE 1B, FE/GRE3BITH- 7o =0 26 Bith 14 Bilid
ARFEAAEPH Lz ZhooBEORMME ) AFEH
AW AT & W ABASE 3 2 H #1412 2 6] 10 mL O$R I % 17
v, FACScan 21T o7 £72, 32 AIC—FEIF &, Hils)
RHED DI WIEBW %47 - 72 (CT, PET-CT & ¥).

2. ZO—41 XY=

i L7=hifkid. anti-CD57 conjugated to FITC (NK-
1. part No.347393), mouse anti-human CD27 conju-
gated to APC (M-T271, part No. B09983), anti-PD-1
conjugated to PE (EH12.1, part No.557946), and mouse
anti~human CD8 conjugated to PerCP (SK1, part No.
347314) (BD Pharmingen, San Diego, CA. USA) T& %,
Y ¥ 23%kid BD FACSCalibur T L, 205 — ¥ O
HriZi& BD CellQuest software &[] L7z. bk
frid, T SRL Inc. (Tokyo, Japan) Cir- 7z,

BALSR2,

3. KRHADZEFR*

BBEEXAKETN AL TH % Hycellvator ET 109
(Helix Japan, Co., Ltd, Tokyo, Japan) (Z2% W23
Za-LHIVITRAZ A HWT, 1 HIC 3 REREH k
FEWAL TS 557, Hycellvator ET 100 i2KDE %
AL D, 14FNC 1.67 L/min 384 8¢5 2 kAT
&2, ARAZOR 774 —12L2METIE (Kure
ha Special Laboratory Co., Ltd., Iwaki, Fukushima, Ja-
pan), < DA HIEET BHH AL, 680,000 vol. ppm
DKFEH A & 320,000 vol. ppm DR TH 72, ZhF
TNEZA, KFEHMAORIEHERD LR Twin’,

KFEA A % BRI 512204 72 TY RO fHBISE A
FHRET, RS (ERMSRREREY ¥ —
REFAEESA No. 16-1, 2016467 A 7 H).

4. #Et LB

#oh 77— 41, SPSS version 13.0 for Windows
(SPSS Inc., Chicago. IL, USA) # \ THEGI#IT 21T -
720 LETFHOMHTIC X Kaplan-Meier method, ZEfFa
HELZOMUEICIE logrank test # JH\ 72, SLRFHTIC
i3 Cox regression model % fEH L7z

m #% #

1. K4 terminal PD-1" CD8" T HRRIZER
ABESEOFRICRLHS

D CD8" T MlLDsHE (early-diff. CDS' T #ilfa
A5, intermediate-diff. CD8" T #ifd % #£TC. terminal
CD8" T #2", end CD8" T M~ 53{b) DB TIL,
PD-1 iZ early-diff. CD8* THIMLTHI L RBLTH
D, ZOHBSEICHES THA LTV A, BABRETIE
TNDEEL, ZhAPBEOTFHEARIIEE L TW
%", LR TO PD-1 ®HIAPFS & 0S 125
T o0 % B SERRHTICTHRE L. 2 LRMHTORE,
terminal PD-1" CD8" T #filla 4% PFS & OS & b 1247
FHEARRFTH-7 (Table 1, 2),

2. KFRAARAIC & B KM MPOD terminal PD-1"

CD8" T #REIEDTALE Tk

terminal PD-1" CD8" T #l Mg 3 55 ¥+ 35 #1
(63.6%) THLFL, i terminal PD-1- CD8" T #ilia
133981 (70.9%) THML 720 AKFEH AW AFT DB
B CD8* T MlRDME Ik 2R A B OB GNENL (1
& %1 terminal PD-1* CD8" T cell ratio=Wz A # ter-
minal PD-1" CD8" T #ilfa 4 /W% AR terminal PD-1*
CD8" T #ilfaHl &) %k, ZhbolE PFS & 0S &
O Y - ZERRASTCHTo WARRN Tk, M

#: terminal CD8™ T #l}ie: CD8" T Milfi early-diff. CD8" T a4 &, intermediate-diff, CD8" T #Ifa% #T. terminal-diff
CD8” T Mzl 4+t %o terminal CD8™ T #iHEA< effector CD8* T#ilaE 2 AT 5,
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Table 1 Univariate and multivariate analysis of PD-1"CD8" T cells

Univariate analysis (progression free survival)

HR HR 95%Cl D value
Early-CD8" T cells 0.468
PD-1"early-CD8" T cells 0.447
PD-1 -carly-CD8" T cells 0.957 0.922-0.993 0.021
Intermediate-CD8 " T cells 0.528
PD-1"-intermediate-CDS* T cells 0.167
PD-1"-intermediate-CD8* T cells 0.154
Terminal-CD8 " T cells 0.144
PD-1"~terminal CD8" T cells 1.178 1.108-1.251 <0.0001
PD-1"-terminal CD8" T cells 0.967 0.937-0,996 0.029
End-CD8" T cells 1137 1.058-1.223 <0.0001
PD-1"-end-CD§ " T cells 1.303 1.108-1.532 0.001
PD-1 -end-CD8" T cells 0.124
Multivariate analysis (progression free survival)

HR HR 95%Cl p value
PD-1"-terminal CD8" T cells 1.178 1.108-1.251 <0.0001

Table 2 Univariate and multivariate analysis of PD-1"CD8" T cells

Univariate analysis (overall survival}

HR HR 95%C1 p value
Early-CD8" T cells 0.723
PD-1"-early-CD8" T cells 0.737
PD-1 -early-CD8" T cells 0.953 0.921-0.986 0.005
Intermediate-CD8" T cells 0.723
PD-1" -intermediate-CD8 " T cells 0.369
PD-1"-intermediate-CD8" T cells 0.093
Terminal-CD8 " T cells 0.734
PD-1"~terminal CD8" T cells 1150 1.083-1.222 <0.0001
PD-1"-terminal CD8" T cells 0.217
End-CD8" T cells 1.137 1.060-1.220 <0.0001
PD-1"-end-CD8 " T cells 1.335 1.135-1.570 <0.0001
PD-1"-end-CD8 " T cells 1.039 1.003-1.075 0.031
Multivariate analysis (overall survival)

HR HR 95%C1 p value
PD-1"-terminal CD8" T cells 1.150 1.083-1.222 <0.0001
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Table3 Univariate and multivariate analysis of the rate of variability
of PD-1"CD8" T cells before and after hydrogen gas treatment

Univariate analysis after treatment (overall survival)

HR

HR 95%ClL

p value
Early PD-1"CD8" T cell ratio 0.219
Early PD-1 CD8" T cell ratio 2.398 1.384-4.156 0.002
Intermediate PD-1"CD8" T cell ratio 2.398 1.384-4.156 0.002
Intermediate PD-1"CD8" T cell ratio 2.398 1.384-4. 156 0.002
Terminal PD-1"CD8" T cell ratio 4.158 1.718-10.06 0.002
Terminal PD-1 CD8™ T cell ratio 0.002 0.000-0. 131 0.004
End PD-1"CD8" T cell ratio 0.539
End PD-1"CD8" T cell ratio 0.212
Multivariate analysis after treatment (overall survival)
HR HR 95%CT p value
Terminal PD-1'CD8" T cell ratio 2.957 1.185-7.378 0.020

Table4 Univariate and multivariate analysis of the rate of variability
of PD-1°CD8" T cells before and after hydrogen gas treatment

Univariate analysis after treatment (progression free survival)

HR HR 95%CI1 p value
Early PD-1"CD8" T cell ratio 0.179
Early PD-1"CD8" T cell ratio 0.248
Intermediate PD-1°CD8" T eell ratio 2.286 1.284-4.070 0.005
Intermediate PD-1~CD8 " T cell ratio 2,286 1.284-4.070 0.005
Terminal PD-1"CD8" T cell ratio 6.459 2.384-17.50 <0.0001
Terminal PD-1"CD8" T cell ratio 0.060
End PD-1*CD8" T cell ratio 0.220
End PD-1"CD8" T cell ratio 0.711
Multivariate analysis after treatment (progression free survival)
HR HR 9%5%C1 p value
PD-1"=terminal CD§ " T cell ratio 6.459 2.384-17.50 <40.0001
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; totoxic oxygen radicals. Nat Med 13 (6): 688-694, 2007.
Nivslumahpius Pidrogen. gas 2) Kamimura N, Ichimiya H, Tuchi K, ef a/: Molecular hydro-
0.8 gen stimulates the gene expre sion of transcriptional co-
§ ‘; activator PGC-1a to enhance fatty acid metabolism. NPJ
s061 % Aging Mech Dis  2: 16008, 2016.
@ i 3) Mikela J. Tselykh TV, Kukkonen JP, et al: Peroxisome
T 044 i proliferator-activated receptor-y (PPARy) agonist is
o 1 Logrank test p=0.001 neuroprotective and stimulates PGC-1a expression and
> 1 T . .
o ey CREB phosphorylation in human dopaminergic neurons.
0.24 § Neuropharmacology 102: 266-275, 2016.
. 4) Scharping NE. Menk AV, Moreci RS, et al: The tumor
0.0 i Nivolumab only microenvironment represses T cell mitochondrial bio-
L T T T T genesis to drive intratumoral T cell metabolic insufficien-
o} 10 20 30 40 cy and dysfunction. Immunity 45(3): 374-388, 2016.
Survival time (months) 5) Gros A, Parkhurst MR, Tran E, et al: Prospective identifi-
Fig.1 Comparison of overall survival between cation of neoantigen-specific lymphocytes in the periph-
the patients treated with nivolumab plus eral blood of melanoma patients. Nat Med 22(4):433-
hydrogen gas and nivolumab only 438, 2016,
6) Ahmadzadeh M. Johnson LA, Heemskerk B, et al: Tu-
mor antigen-specific CD8 T cells infiltrating the tumor
” express high levels of PD-1 and are functionally im-
# paired. Blood 114(8): 1537-1544, 2009.
7) Zarour HM: Reversing T-cell dysfunction and exhaus-
CDXIE, KEARAEHFARETORESR L TH tion in cancer. Clin Cancer Res 22(8): 1856-1864, 2016.
8) Chamoto K, Chowdhury PS, Kumar A, et al: Mitochon-

Hi % PTHEMHAL T 5 2 L THABE D FHUBICHS LT
WhHEEZLNS,

AEF Hycellvator ET 100 2324 L T 2222 2obkal &4
ANY 9T AT N ATHFEERLE T,

X W
1) Ohsawa I, Tshikawa M, Takahashi K, e a/: Hydrogen acts

drial activation chemicals synergize with surface recep-
tor PD-1 blockade for T cell-dependent antitumor activ-
ity. Proc Natl Acad Sci USA 114(5): ET61-E770, 2017.

AGRSCOB T 39 A SESMVHIFE S IS BV TREL

s

All text, picture, article and concept are under copyright. Unauthorized use and reproduction will be prosecuted.



ONCOLOGY REPORTS

Hydrogen gas restores exhausted CD8* T cells in patients
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Abstract. Exhausted cluster of differentiation (CD)8" T cells
lose immunological activity due to mitochondrial dysfunction
caused by peroxisome proliferator-activated receptor y coacti-
vator la. (PGC-1a) inactivation, resulting in a poor prognosis
in patients with cancer. As hydrogen gas was recently reported
to activate PGC-1a, the present study investigated whether
it restores exhausted CD8* T cells to improve prognosis in
patients with stage [V colorectal cancer. A total of 55 patients
with histologically and clinically diagnosed stage IV
colorectal carcinoma were enrolled between July 2014 and
July 2017. The patients inhaled hydrogen gas for 3 h/day at
their own homes and received chemotherapy at the Tamana
Regional Health Medical Center (Tamana, Kumamoto, Japan).
The CD8" T cells were isolated from the peripheral blood and
their phenotype was analyzed by flow cytometry. It was found
that exhausted terminal programmed cell death 1 (PD-1)"
CD8' T cells in the peripheral blood are independently associ-
ated with worse progression-free survival (PES) and overall
survival (OS). Notably, hydrogen gas decreased the abundance
of exhausted terminal PD-1* CD8' T cells, increased that of
active terminal PD-1" CD8' T cells, and improved PES and OS
times, suggesting that the balance between terminal PD1* and
PDI CD8' T cells is critical for cancer prognosis. Therefore,
a novel system for patient classification (category 1-4) was
developed in the present study based on these two indices to
assist in predicting the prognosis and therapeutic response.
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Abbreviations: FACS, fluorescence-activated cell sorting, PD-1,
programmed cell death 1; PGC-1a, peroxisome proliferator-activated
receptor y coactivator la; PES, progression-free survival, OS,
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Collectively, the present results suggested that hydrogen gas
reverses imbalances toward PD-1' CD8* T cells to provide an
improved prognosis.

Introduction

In patients with cancer, the treatment strategy, outcome and
prognosis are strongly dependent on immune status, which
should thus be monitored, ideally viamarkers that are easily and
non-invasively measurable in the peripheral blood. Cytotoxic
effector cluster of differentiation (CD)8" T cells (equivalent
to terminal CD8" T cells) become exhausted by persistent
stimulation with tumor antigens, resulting in cessation of
proliferation, cytokine production and immune activities (1,2).
Programmed cell death 1 (PD-1) has been proposed as a
marker of exhausted T cells (1). PD-1 is abundantly expressed
in circulating CD8" T cells in patients with cancer, as well
as in tumor-infiltrating lymphocytes, and is associated with
a poor prognosis in various cancer types, including breast,
pancreatic and gastric cancer (3-6). As recently reported,
exhausted tumor-infiltrating (7) and circulating (8) CD8'
T cells exhibit metabolic insufficiency, characterized most
prominently by persistent loss of mitochondrial function and
mass (7), typically following progressive loss of peroxisome
proliferator-activated receptor y coactivator 1a. (PGC-1a) (7).
Molecular hydrogen, that is dihydrogen or H,, was previ-
ously reported to efficiently neutralize hydroxyl radicals
(*OH), but not other reactive oxygen species, including super-
oxide anions (O,"), hydrogen peroxide (I1,0,) and nitric oxide
(NOe®) (9). Accordingly, hydrogen is now believed to reduce
oxidative stress and ischemia-reperfusion injury in the brain,
spinal cord (10), myocardium (11), intestinal epithelium (12),
retina, testes (13) and kidneys (14). Hydrogen has been used to
treat various states associated with oxidative stress, including
trauma (15), neurodegenerative disease (16), inflammatory
disease (17), organ transplantation, metabolic syndrome (18),
diabetes mellitus (19), sepsis (20), burns (21), adverse reac-
tions to chemotherapy (22), radiation injury (23), hearing
disorders and preeclampsia (24). There are several studies on
the preventive and therapeutic effects of hydrogen on various
diseases, including cancer (25-27). Notably, it was reported
that molecular hydrogen activates PGC-la (28), which is a
positive regulator of mitochondrial biogenesis and respiration,
adaptive thermogenesis, gluconeogenesis and a number of
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other metabolic processes (29), suggesting that it may rescue
exhausted CD8" T cells with mitochondrial dysfunction.

Therefore, the present study investigated whether PD-1
expression in circulating CD8" T cells in 55 patients with
colorectal carcinoma was associated with progression-free
survival (PFS) and overall survival (OS), and whether
hydrogen gas impacts prognosis via influencing PD-1" CD8"
T lymphocytes.

Materials and methods

Patients, sample collection and processing. All participants
provided written informed consent prior to enrollment, and the
Institutional Review Boards at the Tamana Regional Health
Medical Center (Tamana, Kumamoto, Japan) approved the
study protocol. All methods and procedures were consistent
with Good Clinical Practice, the Declaration of Helsinki and
local laws. In total, 55 patients with histologically and clini-
cally diagnosed stage IV colorectal carcinoma, based on the
unified Tumor-Node-Metastasis criteria (30), were enrolled at
Tamana Regional Health Medical Center between July 2014
and July 2017. The specific inclusion and exclusion criteria
were a performance status of >2 and <2, respectively. Among
the patients with colorectal carcinoma, there were 21 men and
34 women, who ranged in age [rom 28 (o 96 years, with a mean
age of 65.7+14.8 years (Table I). The patients were treated
with chemotherapy using XELOX (CapeOX) (1,200-1,800 mg
capecitabine for 14 days continuously, followed by a 7-day rest
period, and 85 mg/m? oxaliplatin at a 3-week interval) + beva-
cizumab (7.5 mg/m? at a 3-week interval). A total of 3 weeks
was regarded as one cycle. Treatment was repeated until the
cancer progression was confirmed by imaging. The patients
inhaled hydrogen gas for 3 h daily at their own homes through
a cannula or mask, rented or purchased by themselves,
connected to a Hycellvator ET 100 (Helix Japan, Co., Ltd.,
Tokyo, Japan) (Fig. 1A). None of the patients reported any
complaints regarding the daily 3-h hydrogen gas inhalation.
Peripheral blood (10 ml) was collected from the patients prior
to and 3 months after treatment with hydrogen gas.

Hydrogen gas treatment. The Hycellvator ET 100 (Helix Japan,
Co., Ltd.) generates 1.67 1/min hydrogen gas (hydrogen purity,
99.99%) by electrolysis. As measured by gas chromatography
at Kureha Special Laboratory (Iwaki, Fukushima, Japan), the
gas generated consisted of 680,000 ppm hydrogen gas and
320,000 ppm oxygen gas. Recently, hydrogen gas inhala-
tion was used in patients with post-cardiac arrest syndrome,
and adverse events were not observed (31). Furthermore, no
adverse events were observed in the 55 patients who inhaled
hydrogen gas for 3 months in the present study.

Antibodies and fluorescence-activated cell sorting (FACS).
Briefly, Ficoll-Hypaque solution (20 ml) was placed into
a 50-ml conical centrifuge tube using a sterile pipette.
Anti-coagulated blood (10 ml) mixed with an equal volume of
PBS was then slowly layered over the Ficoll-Hypaque solution
by gently pipetting down the side of the tube. Subsequently,
samples were centrifuged for 40 min at 400 x g and 22°C
for 30-40 min with no braking. Mononuclear cells that
accumulated at the interface between the plasma (upper) and
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Ficoll-Hypaque layers (bottom) were carefully recovered
using a Pasteur pipette and transferred to a 15-ml conical
tube. Cells were then analyzed on a BD FACSCalibur
(Nippon Becton Dickinson, Tokyo, Japan) with BD CellQuest
software (version 5.1), using anti-CD57 conjugated to fluo-
rescein isothiocyanate (clone NK-1; cat. no. 347393; Nippon
Becton Dickinson), mouse anti-human CD27 conjugated
to APC (clone M-T271; cat. no. B09983; Beckman Coulter,
Tokyo, Japan), mouse anti-human PD-1 conjugated to PE
(clone EH12.1; cat. no. 557946; Nippon Beckton Dickinson)
and mouse anti-human CD8 conjugated to PerCP (clone SK1,
cat. no. 347314) (BD Pharmingen, San Jose, CA, USA), incu-
bated at 4°C for 30 min, following blocking with 1% y-globulin
for 15 min at 4°C. To determine the independent contributions
of each marker to PFS and OS, FACS data were used to
stratify patients based on the proportion of early, intermediate,
terminal, and end PD-1" and PD-1" CD8" T cells. All blood
samples obtained from the patients were transferred to SRL,
Inc. (Tokyo Japan), where lymphocyte separation and flow
cytometry were performed. Therefore, the status of the labora-
tory data, reliable protocols and flow cytometry assays were
certified by SRL, Inc., one of the most reliable clinical labora-
tory centers in Japan. The flow cytometry data was analyzed
using SPSS version 19.0 for Windows (IBM Corp., Armonk,
NY, USA).

Study endpoints and assessments. The primary endpoints
were PES and OS time, which were measured from the date of
randomization to the first recurrence and mortality regardless
of cause, respectively. Patients were monitored by dynamic
computed tomography or magnetic resonance imaging every
3 months from the baseline up to 60 months and every
3-6 months thereafter. Two independent and blinded radiolo-
gists, each with >5 years of experience, reviewed all scans at
each site. In cases of discord, the two radiologists reviewed
the images to reach the same conclusion following discussion.
Adverse events were classified and graded every 2 months
according to the Common Terminology Criteria for Adverse
Events version 3.0 (National Cancer Institute, Bethesda, MD,
USA) (32) from the day of consent until the end of the study
at least 30 days after the treatment. Multiple events were
counted once for each patient, of which the most severe was
noted.

Statistical analysis. Testing of the significance of the differ-
ences between groups was performed using the y? test. In
case of persistent abnormal distribution, the linear correla-
tion between two continuous variables was tested with the
Spearman correlation coefficient. Receiver operating charac-
teristic (ROC) analysis was used to determine optimal cut-off
values for continuous variables. The ROC curve shows 1-spec-
ificity on the x-axis and sensitivity on the y-axis. The optimal
cut-off value is calculated by maximizing the sensitivity and
specificity across various cut-off points on the ROC curve. The
probability of survival was estimated by the Kaplan-Meier
method, and differences in survival were evaluated by the
log-rank test. Prognostic factors were tested by univariate
and multivariate Cox regression. All statistical analyses were
performed using SPSS version 19.0 for Windows (IBM Corp.).
Differences were considered statistically significant at P<0.05.
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Table I. Comparison of clinicopathological data between patients with high- and low-terminal PD-1" CD8* T cells.

Terminal PD-1* CD8" T cells (PES)

Terminal PD-1* CD8" T cells (OS)

Characteristic High >8.18% Low <8.18% P-value High >6.81% Low <6.81% P-value
Age, years 66.1+£14.5 65.4+14.9 NS 66.1+14.3 65.2+15.6 NS
Sex, n NS NS
Male 10 11 12 9
Female 14 20 17 17
T factor, n NS NS
T1 1 0 1 0
T2 5 3 5 3
T3 8 9 9 8
T4 4 6 5 5
Tx 6 13 9 10
N factor, n NS NS
NO 3 5 5 3
N1 6 5 7 4
N2 3 5 4 4
N3 4 5 4 5
Nx 3 11 9 10
M factor, n NS NS
MO 0 0 0
Ml 24 31 29 26
Histology, n NS NS
Tubl 6 9 8 7
Tub2 10 11 11 10
Poor 8 11 10 9

NS, not significant; T factor, primary tumor; N factor, regional lymph node; M factor, distant metastasis, Tub1, well-differentiated adeno-
carcinoma, Tub2, moderately-differentiated adenocarcinoma; Poorly, poorly-differentiated adenocarcinoma; PD-1, programmed cell death 1,
CD, cluster of differentiation; OS, overall survival; PES, progression-free survival.

Results

Circulating terminal PD-I" CD8" T cells are critical for
prognosis in colorectal cancer. In the normal state, early CD8"
T cells abundantly express PD-1, which gradually diminishes
with differentiation into terminal CD8* T cells. However,
loss of PD-1 is delayed in patients with cancer and may
result in a poor prognosis. Hence, Cox proportional-hazards
regression analysis was used to identify PD-1"" CD8" T
cell subsets (Fig. 1B) and clinicopathological factors [age,
sex, primary tumor (T), regional lymph nodes (N), distant
metastasis (M) and histology] associated with PFS and OS
in patients with stage IV colorectal cancer. By univariate
analysis of 18 factors, including 6 clinicopathological factors,
terminal PD-1* CD8* T cells were found to be significantly
associated with poorer PES [hazard ratio (HR), 1.239; 95%
confidence interval (CI), 1.106-1.389; P<0.0001] and OS (IR,
1.183; 95% CI, 1.066-1.314; P=0.002), as were end PD-1*
CD8" T cells (PFS: HR, 1.296, 95% CI, 1.053-1.595; P=0.015;
OS: HR, 1.333; 95% C1, 1.103-1.610; P=0.003). By contrast,
early PD-1" and end PD-1" CD8" T cells were associated with

better (HR, 0.961; 95% CI, 0.926-0.997; P=0.036) and worse
(HR, 1.044; 95% CI, 1.005-1.084; P=0.025) OS, respectively.
The univariate analysis data of the other 14 factors for PFS and
OS, respectively, were as follows: Age, P=0.270 and P=0.886;
sex, P=0.894 and P=0.398; T factor, P=0.332 and P=0.664,
N factor, P=0.080 and P=0.150; M factor (the univariate analysis
could not be performed as all patients had distant metastasis);
histology, P=0.503 and P=0.184; early CD8" T cells, P=0.953
and P=0.273; early PD-1* CD8" T cells, P=0.757 and P=0.560,
intermediate CD8' T cells, P=0.434 and P=0.560; intermediate
PD-1" CD8" T cells P=0.799 and P=0.505; intermediate PD-1
CD8" T cells P=0.137 and P=0.099; terminal CD8" T cells,
P=0.453 and P=0.595; terminal PD-1" CD8" T cells, P=0.681
and P=0.886; and end CD8" T cells, P=0.285 and P=0.566.
Based on multivariate Cox regression, terminal PD-1* CD8*
T cells were more strongly associated with PES (HR, 1.239;
95% CI, 1.106-1.389; P<0.0001) and OS (IR, 1.136; 95% CI,
1.019-1.266; P=0.022) than others. The multivariate data of
the other 3 factors were as follows: Early PD-1" CD8* T cells,
P=0.677 for PES and P=0.352 for OS; end PD-1* CD8* T cells,
P=0.274 for PFS; HR, 1.247; 95% CI, 1.007-1.543; P=0.043;
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A Hycellvator ET100
HELIX JAPAN

There are 3 steps of the electrolysis process.

1. Electrons numbers are monitored by the control sensors, which information transits
to electronic controller (PCB) and feedbacks sent to power inverter.

2. Configurative power input to the electrolysis chamber.
3. Mixed oxy-hydrogen gas produced.

B Cytokine (IL-2)
w/o Ag contact

Early-differentiated PD-1= CD8* T cells
(CD27+CD8*CD57- T cells)
(*GBM tPerfh)W)

=

Intermediate-differentiated PD-1*CD8* T cells
(CD27*CD8*CD57* T cells)
(GB*Perfov)

TCR stimulation
(Ag contact)

End-differentiated PD-1*CD8* T cells

(CD27 CD8*CD57- T cells)
(Perfhian)

P

TCR stimulation
(Ag contact)

Terminal-differentiated PD-1=CD8* T cells

(CD27 CD8*CD57* T cells)
(GBhighperfhigh)

TCR stimulation
(Ag contact)

Figure 1. (A) Hycellvator ET100 (Helix Japan, Co., Ltd.), which generates hydrogen gas. (B) Differentiation pathway of CD8" T cells from early-differentiated
to end-differentiated CD8" T cells (via intermediate- and terminal-differentiated CD8" T cells). PCB, printed circuit board; CD, cluster of differentiation;

GB, granzyme; Perf, perforin.

and end PD-1° CD8* T cells, P=0.561 for PFS and P=0.206 for
OS). Accordingly, patients were stratified based on the abun-
dance of terminal PD-1* CD8" T cells, using cut-off values of
8.18 and 6.81% for PES and OS, respectively, as determined
from receiver operating characteristic curves (Fig. 2A and B).
There were no significant differences in clinicopathological
factors between the patients with high and low terminal PD-1*
CD8" T cells (Table I). The resulting stratified Kaplan-Meier
survival curves revealed that PFS (log-rank test, P=0.001)
and OS (log-rank test, P=0.008) were significantly worse for
patients with terminal PD-1" CD8" T cells higher than the
cut-off (Fig. 2C and D). The median PES time was 18 months
for the patients with a high-terminal PD-1* CD8" T cell ratio,
but was not reached (>50% of patients remained alive) for
those with a low-terminal PD-1" CD8" T cell ratio, while OS
was 18 months for the patients with a high-terminal PD-1*
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CD8" T cell ratio and 46 months for those with a low-terminal
PD-1* CD8" T cell ratio.

Hydrogen gas reduces the proportion of PD-1* CD8" T cells
and improves prognosis. Molecular hydrogen was reported
to activate PGC-1o (28), which enhances mitochondrial
activity (29), thereby rescuing exhausted CD8" T cells
with inactive mitochondria following progressive loss of
PGC-1o (15). Therefore, the present study investigated
whether hydrogen gas alters the proportion of PD-1* CD&* T
cell subsets and whether alterations, if any, are associated with
prognosis in patients with stage IV cancer. Notably, hydrogen
gas reduced the proportion of early, intermediate, terminal and
end PD-1" CD8" T cells in 27 (49.1%), 28 (50.9%), 35 (63.6%)
and 32 (58.2%) out of 55 patients, respectively. Conversely,
hydrogen gas enhanced the proportion of early, intermediate.
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Table II. Comparison of clinicopathological data between patients with high- and low-terminal PD-1* CD8" T cell ratio (the ratio
of terminal PD-1* CD8" T cells following the hydrogen treatment to prior to it).

Terminal
PD-17 CD8" T cell ratio (PES)

Terminal
PD-17 CD8" T cell ratio (OS)

Characteristic High >0.87% Low <0.87% P-value High >0.77% Low <0.77% P-value
Age, years 64.1+17.4 66.6+13.2 NS 65.3+15.8 66.0+£14.0 NS
Sex, n NS NS
Male 10 11 13 8
Female 10 24 13 21
T factor, n NS
T1 0 1 1 0
T2 1 3 2 2
T3 3 10 NS 5 8
T4 3 8 3 8
Tx 13 13 15 11
N factor, n NS NS
NO 0 5 1 4
N1 1 6 2 5
N2 4 4 5 3
N3 1 5 2 4
Nx 14 15 16 13
M factor, n NS NS
MO 0 0 0 0
M1 20 35 26 29
Histology, n NS NS
Tubl 5 15 8 12
Tub2 7 11 9 9
Poor 8 9 9 8

NS, not significant; T factor, primary tumor; N factor, regional lymph node; M factor, distant metastasis; Tubl, well-differentiated adeno-
carcinoma; Tub2, moderately-differentiated adenocarcinoma; Poorly, poorly-differentiated adenocarcinoma; PD-1, programmed cell death 1,
CD, cluster of differentiation; OS, overall survival, PES, progression-free survival.

terminal and end PD-1"CD8"* T cells in 32 (58.2%), 27 (49.1%),
39 (70.9%) and 31 (56.4%) patients, respectively. Univariate
analysis showed that the ratio of the proportion of interme-
diate PD-1" CD8" T cells following treatment with hydrogen
gas to that prior to treatment (intermediate PD-1* CD8* T
cell ratio) was significantly associated with shorter PFS (HR,
2.2806; 95% CI, 1.284-4.070; P=0.005) and OS (HR, 2.398;
95% CI, 1.384-4.156; P=0.002) times. Similar associa-
tions were observed for the intermediate PD-1" CD8" T cell
ratio (PI'S: HR, 2.286; 95% CI, 1.284-4.070, P=0.005; OS:
HR, 2.398; 95% confidence interval, 1.384-4.156; P=0.002)
and terminal PD-1" CD8* T cell ratio (PFS: HR, 6.459;
95% CI, 2.384-17.50; P<0.0001; OS: HR, 4.158; 95% ClI,
1.718-10.06; P=0.002). By contrast, the early PD-1- CD8*
T cell ratio was predictive of worse OS time (HR, 2.398;
95% CI, 1.384-4.156; P=0.002), whereas the terminal PD-1-
CD8" T cell ratio was significantly associated with increased
overall survival time (HR, 0.002; 95% CI, 0.000-0.131;
P=0.004). For the multivariate analysis, the terminal PD-1"

CD8" T cell ratio was found to be an independent predictor
of poor PFS (HR, 6.459; 95% CI, 2.384-17.50; P<0.0001)
and OS (HR, 2.957; 95% CI, 1.185-7.378; P=0.020). Based
on these results, patients were stratified as having a high and
low terminal PD-1* CD8" T cell ratio using cut-off values of
0.87 and 0.77% for PES and OS, respectively (Fig. 3A and B).
There were no significant differences in clinicopathological
factors between the patients with high and low terminal PD-1"
CD8* T cell ratio (Table II). The resulting stratified PES and
OS curves are plotted in Fig. 3C and D, and show that patients
with a low terminal PD-1* CD8" T cell ratio have significantly
increased PES (P<0.0001) and OS (P=0.004) times compared
with those with high ratios. The median follow-up time was
13 months for the patients with a high-terminal PD-1* CD8*
T cell ratio, but was not reached (>50% of patients remained
alive) for those with a low-terminal PD-1" CD8" T cello
ratio, while that of OS was 15 months for the patients with
a high-terminal PD-1* CD8* T cell ratio and 46 months for
those with a low-terminal PD-1" CD8" T cell ratio.
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Hydrogen-induced accumulation of terminal PD-1I" CD8*
T cells is associated with an improved prognosis. Based on
the hypothesis that hydrogen gas may activate mitochondrial
function and thereby convert exhausted terminal PD-1" CD8*
T cells into active terminal PD-1" CD8" T cells, the present
study investigated whether the change in the abundance
of the latter impacts prognosis in patients treated with
hydrogen gas. Thus, patients were stratified by the terminal
PD-1" CD8" T cell ratio based on cut-off values of 1.01 and
1.02 for PES (Fig. 4A) and OS (Fig. 4B), respectively. There
were no significant differences in clinicopathological factors
between the patients with high- and low-terminal PD-1- CD8*
T cell ratios (Table III). The resulting stratified survival
curves are plotted in Fig. 4C and D, respectively, and indicate
that patients with high ratios have significantly increased
PES (P=0.004) and OS (P=0.024) times compared with those
with low ratios. The median follow-up time was 15 months for
the patients with a low-terminal PD-1" CD8" T cell ratio, but
was not reached (>50% of patients remained alive) for those
with a high-terminal PD-1" CD8" T cell ratio, while that of
OS was 16 months for the patients with a low-terminal PD-1
CD8" T cell ratio and 52 months for those with a high-terminal
PD-1 CD8' T cell ratio. Furthermore, hydrogen gas treatment
resulted in a significantly longer PFS time (P=0.014) and
a generally longer, but non-significant, OS time (P=0.165)
in patients with a high level of terminal PD-1" CD8" T cells
compared with that in patients with a low level, although there
was no significant difference between the groups prior to treat-
ment (Fig. 5A and C).

Serum terminal PD-1"- CD8* T cells are important
immune indices in patients with advanced cancer. As
aforementioned, hydrogen gas reduces the proportion of
terminal PD1* CD8" T cells, but increases the abundance
of terminal PD1"- CD8" T cells, and the magnitude of
these changes is strongly associated with the prognosis.
Notably, the terminal PD1* CD8* T cells were significantly
and inversely correlated with the terminal PD1- CD8*
T cells (Fig. 6A and B), suggesting that the dynamic
balance between these subsets contributes strongly to
prognosis in patients with advanced colorectal carcinomas.
Therefore, patients were stratified based on all possible
high/low combinations of these subsets [category (Cat)
1-4; Cat 1: Patients with low PD1* and high PDI1" terminal
CD8" T cells; Cat 2: Patients with high PD1" and high PDI
terminal CD8" T cells; Cat 3: Patients with low PD1* and
low PD1 terminal CD8' T cells; Cat 4 Patients with high
PD1" and high PD1" terminal CD&" T cells; Fig. 6A and B].
Kaplan-Meier analysis revealed that Cat 1 patients experi-
enced significantly longer PFS times than all other groups,
whereas Cat 3 patients experienced significantly longer OS
times than the others. By contrast, Cat 4 patients experi-
enced significantly worse PFS (Fig. 6C) and OS (Fig. 6D)
times than others. Hydrogen gas also increased the number
of patients with low PDI1* terminal CD8* T cells (Cat 1
and 3), but decreased the number of patients with high
PD1" terminal CD8" T cells (Cat 2 and 4), leading to an
improved prognosis in patients with stage IV colorectal
carcinoma (Fig. 6A and B; Table IV).
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Table II1. Comparison of clinicopathological data between patients with high- and low-terminal PD-1- CD8* T cell ratio.

Terminal Terminal
PD-1 CD8* T cell ratio (PES) PD-1 CD8" T cell ratio (OS)
Characteristic High >1.01% Low <1.01% P-value High>1.02% Low <1.02% P-value
Age, years 65.8+13.8 65.3+17.0 NS 64.7+13.8 66.9+£16.2 NS
Sex NS NS
Male 13 8 10 11
Female 24 10 21 13
T factor NS NS
T1 1 0 1 0
T2 2 2 2 2
T3 12 1 11 2
T4 8 3 6 5
Tx 14 12 11 15
N factor NS NS
NO 5 0 4 1
N1 5 2 5 2
N2 4 4 3 5
N3 5 1 5 1
Nx 18 11 14 15
M factor NS NS
MO 0 0 0 0
M1 37 18 31 24
Histology NS NS
Tubl 14 6 13 7
Tub2 13 5 12 6
Poor 10 7 6 11

NS, not significant; T factor, primary tumor; N factor, regional lymph node;, M factor, distant metastasis; Tubl, well-differentiated adeno-
carcinoma; Tub2, moderately-differentiated adenocarcinoma; Poorly, poorly-differentiated adenocarcinoma; PD-1, programmed cell death 1,
CD, cluster of differentiation; OS, overall survival; PES, progression-free survival.

Table IV. Change of category following hydrogen gas treatment.

Hydrogen gas (reatment

Category classification Prior to treatment Following treatment Rate of variability
Cat 1 14 211 7/14=50% *
Cat 2 13 91 4/13=31% |,
Cat3 14 181 4/18=22% 1t
Cat4 14 71 7/14=50% |,

Cat 1, low PD1* and high PD1-terminal CD8" T cells; Cat 2, high PD1* and high PD1-terminal CD8* T cells; Cat 3, low PD1* and low PD1-
terminal CD8" T cells; Cat 4, high PD1* and low PD1-terminal CD8" T cells; PD-1, programmed cell death 1; CD, cluster of differentiation,
Cat, category.

Discussion cytokine production or cytotoxic capabilities. Accumulation

of exhausted CD8* T cells in the peripheral blood, as well as at
Persistent stimulation by carcinoma cells renders cytotoxic  the tumor site, has been reported to result in a poor prognosis in
CDS8" T cells into an exhausted state without proliferation, patients with cancer (3-6). In the present study, terminal PD-1
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CD8' T cells were an independent poor prognostic factor in
the patients with stage IV colorectal carcinoma. It was recently
reported that exhausted CD8" T cells exhibit mitochondrial
dysfunction, caused by the inactivation of PGC-1aq, to express
immune checkpoint inhibitors such as PD-1 and Tim-3, but
return to the active effector state following exposure to certain
stimulants (7). Hydrogen was recently reported to stimulate
PGC-1a (28), which enhances mitochondrial function (29)
and thus may rescue exhausted CD8" T cells. The present
study found that hydrogen gas reduced the proportion of all
four PD-1" CD8" T cell subsets and increased the proportions
of all four PD-1- CD8" subsets. Univariate and multivariate
analyses indicated that loss of terminal PD-1" CD8" T cells
is the most significant contributor to improved prognosis.
Furthermore, reduction of terminal PD-1* CD8" T cells and
accumulation of terminal PD-1" CD8" T cells following
hydrogen gas treatment were significantly associated with
improved PFS (Figs. 3C and 4C) and OS (Figs. 3D and 4D)
times. Moreover, treatment with hydrogen gas significantly
extended PES time in patients with abundant PD-1- CD8*
T cells compared with time in others (Fig. 5B) and slightly
improved OS, although this result was not significant (Fig. 5D).
Collectively, these results suggested that hydrogen gas converts
exhausted terminal PD-1* CD8" T cells into active terminal
PD-1" CD8' T cells, thereby improving prognosis.

The present study found that circulating terminal PD-1*
CD8" T cells in patients with stage IV colorectal cancer were
strongly and independently associated with short PFS and
OS times, in agreement with recent reports that circulating
and tumor-infiltrating PD-1" CD8" T cells contribute to poor
prognosis in various cancer types, including breast, pancreatic
and gastric cancer (7-10). These results suggested that prog-
nosis and therapeutic response in patients with cancer may be
easily and non-invasively predicted based on terminal PD-1
CD8" T lymphocytes in the peripheral blood, consistent with
data demonstrating that circulating CD8* PD-1* lymphocytes
could provide a window into determining the characteristics
of tumor-resident antitumor lymphocytes (8). The abundance
of terminal PD-1" CD8" T cells was inversely correlated with
that of terminal PD-1" CD8" T cells (Fig. 6A and B), and a
novel classification system composed of four quadrants was
created (Fig. 6). The patients belonging to the first (Cat 1) and
third (Cat 3) quadrants, in whom the proportion of terminal
PD-1" CD8" T cells was below the cut-off value, had an
improved prognosis (Fig. 6C and D). By contrast, the patients
belonging to the second (Cat 2) and fourth (Cat 4) quadrants,
who had a higher level of terminal PD-1" CD8* T cells than the
cut-of f value had a poorer prognosis, particularly the patients of
Cat 4, with the worst PFS and OS times (Fig. 6C and D). These
results suggested that the balance between terminal PD-1" and
PD-1" CD8" T cells is critical for cancer prognosis and that
the novel patient classification system based on terminal PD-1
and PD-1" CD8" T cells is useful to predict therapeutic effects,
as well as prognosis.

In the future, in order to confirm that hydrogen gas can
restore exhausted CD8" T cells (PD-1' CD8" T cells) into
active CD8" T cells (PD-1" CD8" T cells) by the activation of
the mitochondria, we will investigate whether the aforemen-
tioned conversion (PD-1" CD8* T cells — PD-1" CD8* T cells)
is associated with measured values of coenzyme Q,, (CoQ10)

All text, picture, article and concept are under copyright. Unauthorized use and reproduction will be prosecuted.

and growth differentiation factor 15 (GDF15), which are
supposed to reflect actual mitochondrial function. Tim-3, a
member of the recently discovered T cell Immunoglobulin and
mucin domain family, is supposed to be expressed on senes-
cent CD8" T cells, of which mitochondrial function may be
irreversible (33). CoQ10 and GDF15 will also be measured on
senescent CD8" T cells (Tim-3* CD8" T cells). Furthermore,
future studies will investigate whether hydrogen gas actually
converts PD-1" CD8" T culture cells into PD-1" CD8" T culture
cells in vitro.

In conclusion, hydrogen gas decreases the number of
terminal PD-1* CD8" T cells, i.e., exhausted CD8* T cells,
possibly by activating mitochondria via PGC-1a, thereby
increasing the number of terminal PD-1" CD8" T cells and
improving the patient prognosis. Thus, terminal PD-1" and
PD-1"CD8" T cells are critical immune parameters in patients
with cancer and are conveniently measurable in the periph-
eral blood. A novel system for patient classification (Cat 1-4)
based on these indices was also developed in the present
study in order to assistin predicting prognosis and therapeutic
response.
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KH 68y.0., After breast cancer operation + Metastatic tumor of bone + Liver metastases

H2 gas 7/13
PD-1(+) Killer T cells 20 l
8/10: 16.4% | Cat4
15
9/14: 9.7%
10
S 2016/6/15: 7.05 10/19: 4.84%
0 PD-1(+) Killer T cells will drop?! Cat 3
H2 gas
Killer T cells L l
80
70
PD-1(-) Killer T cells will increase?!
60

PD-1+CDS8+ T cells in poor prognosis PD-1 + Case studies of cancers
TIL (Tumor Infiltrating Lymphocytes)
1. Mojgan Ahmadzadeh, Laura A. Johnson, and Steven A. Rosenberg. Tumor
antigen-specific CD8 T cells infiltrating the tumor express high levels of PD-1 and are

functionally impaired. Blood 114: 1537-1544, 2009. Cancer TIL
2. Sun S, Fei X, Mao Y,et al. PD-1(+) immune cell infiltration inversely correlates with

survival of operable breast cancer patients.Cancer Immunol Immunother. 63(4):395-406,

2014. Cancer TIL
3. Hassane M. Zarour. Reversing T-cell Dysfunction and Exhaustion in Cancer.

Clin Cancer Res. 22(8): 1856-1864, 2016. Cancer TIL

4. Lu X, Yang L, Yao D, et al. Tumor antigen-specific CD8+ T cells are negatively
regulated by PD-1 and Tim-3 in human gastric cancer. Cell Immunol. 313:43-51,
2017. Gastric Cancer TIL

Peripheral blood

Shuichi Takano, Hiroaki Saito, and Masahide Ikeguchi. An increased number of PD-1+

and Tim-3+ CD8+ T cells is involved in immune evasion in gastric cancer.

Surgery Today 46: 1341-1347, 2016. Gastric Cancer, Peripheral blood

Peripheral blood and TIL
1. Tao Shen, Liangjing Zhou, Hua Shen, et al. Prognostic value of programmedcell
death protein 1 expression on CD8+ T lymphocytes in pancreatic cancer. Scientific
Reports 7: 7848, 2017, Pancreatic Cancer, Peripheral blood
2. Giraldo NA, Becht E, Vane Y, et al. Tumor-Infiltrating and Peripheral Blood T-cell
Immunophenotypes Predict Early Relapse in Localized Clear Cell Renal Cell
Carcinoma. Clin Cancer Res. 23(15): 4416-4428, 20017.Gastric Cancer, TIL Peripheral blood
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Peripheral Blood Lymophocytes = TIL

= Peripheral blood lymphocytes is shown TIL

Circulating CD8+PD-1+ lymphocytes could provide a
window into the tumor-resident antitumor lymphocytes.
R MADCD8+PD-1+) 7 SFKIE
BERLICHFRET AEE ) /KD IA NI THD

Alena Gros, Maria R Parkhurst, Eric Tran, et al. Prospective identification of

neoantigen-specific lymphocytes in the peripheral blood of melanoma patients.
Nature Medicine. 22, 433—-438 (2016)

Detection Method: Extract lymphocyte from blood to examine index number of PD-1(+-)

PD-1* - killer CD8* What is T Cells (Fatigue T Cells)?

PD-1* - Killer CDS8* T Cells = exhausted CD8* T Cells

=®Active cell damage i@ 2 types of Cytokine | @Cell proliferation ability |
= Participate in poor prognosis

Sustained
cancer antigen
stimulation

4 @

PD-1-Killer T cells * PD-I'Killer T cely
~

reversible »
ACTIVE T CELLS Exhausted CL[E; T Cells
Mitochondrial = Fatigue T Cells
activation =PGC1-0 Reduced

—> Mitochondrial inactivation
= Energy consumption status
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P) Mechanisms of Disease Dt s

FRIETPGC-LlafF LRI SRAS |
ART s
olecular hydrogenstimulates oene expression
of transcriptional coactivata Jo enhance fatty

acid metabolism npj Aging and Mechanisms of Disease (2016) 2, 16008.

Naomi Kamimura', Harumi Ichimiyg &
KFEHRA—PGC1- o 1854

We previously reported that mole = I": D Pl J 7 0) 5%1&1 t multiple functions. Moreover, long-term
drinking of Hy-water (water infuse wbesity and diabetes in db/db mice

accompanied by the increased expression of fibroblast growth factor 21 (FGF21) by an unknown mechanism. H, was ingested by
drinking of Hy-water or by oral administration of an H,-producing material, MgH,. The comprehensive gene expression profile in
the liver of db/db mice was analyzed by DNA microarray. The molecular mechanisms underlying the gene expression profile was
investigated using cultured HepG2 cells. Moreover, the effects on lifespan of drinking H,-water were examined using wild-type
mice that were fed a fatty diet. Pathway analyses based on comprehensive gene expression revealed the increased expression of
various genes involved in fatty acid and steroid metabolism. As a transcription pathway, the PPARa signaling pathway was
identified to upregulate their genes by ingesting H.. As an early event, the gene expression of PGC-1a was transiently increased,
followed by increased expression of FGF21. The expression of PGC-1a might be regulated indirectly through sequential regulation
by H,, 4-hydroxy-2-nonenal, and Akt/FoxO1 signaling, as suggested in cultured cell experiments. In wild-type mice fed the fatty
diet, Hy-water improved the level of plasma triglycerides and extended their average of lifespan. H, induces expression of the
PGC-1a gene, followed by stimulation of the PPARa pathway that regulates FGF21, and the fatty acid and steroid metabolism.

npj Aging and Mechanisms of Disease (2016) 2, 16008; doi:10.1038/npjamd.2016.8; published online 28 April 2016

Exercise produces PGC-1 o and activates mitochondrion.
Hydrogen water provides the same function too!

Adiponectin

0o

(Longevity gene) PlADRpDE l

Activation of the R
mitochondrial

PGC-1a
o T . '+ Nucleus
= et
PGC-la L FGC1e
PGC-la 1 PGC-la
The activation of Mitochondria formation
Killer T Cells « Promote oxidative phosphorylation| (Nature 464:1313-1319,2010

Increase muscle fiber
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Metabolic exhaustion

PGC1-a Lower k 7T /
— Inactivation of mitochondria .
— Expression of PD-1
— Non-responsiveness

Cytokines

Mitochondria has been reprograr_n'
Effector T cell set

@)

/ = 2
0

Cancer injury

______ act|V|ty

F Cancer /
CANCER PATIENT Primary effector T cells — - e”"irf"me“t (
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Recovery which invading of killer T Cell unresponsiveness by mitochondrial reprogramming.
CDB8-T cells invading the cancer microenvironment are mitochondria. By enhancing PGC-1a
expression, mitochondria can be reactivated to release unresponsiveness

Hypothesis: Hydrogen activates mitochondria via PGC1-o and
Reactivates exhausted T Cells

PD-1"Killer T cells
Mitochondria T

1

PGCl-a |

L]

Hydrogen gas

Hydrogen increases PGC-1a and activates mitochondrion. It activates PD-1+ into PD-1~
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Stage IV in peripheral blood of 55, stage cancer
patients with advanced cancer, we measured the
expression of PD-1 on CD8+ T cells using flow
cytometry and analyzed the relationship with prognosis.

Stage IVDEITEEE S 556D RIEM T,
JO0—HYARARN)—ZFHLVTCDS+ THiE LD
PD-1DHIIFZFRAELFREDEEEREHL

PD-1(-+) level of 55 terminal stage cancer patients have changed after inhaling hydrogen.

Changes after hydrogen inhalation

PD-1* killer-CD8" T cells PD-1" Kkiller-CD8* T cells
Decrease 35/55 (63.6%) Increase 39/55(70.9%)
35 100
30 o 92
80
70
60
50
40 O
o0
30
before after before after

The PD-1+ in 33 out of 55 patients decrease, and the PD-1- in 39 out of 55 patients increase after inhaling hydrogen.
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Category

Cat1 Cat 2
PD-1"
=PD-17
Cat3 Cat 4
PD-1"
=PD-1"

PD-1"=PD-1"-killer-CD8" T cells (killer)

PD-1"=PD-1"killer-CD8" T cells (PD-1"killer)

Dr. Akagi divides PD-1- into 4 categories according
patients level of PD-1(-+).

1. Own the most of PD-1- and the least of PD-1+

2. Both share the same amount of PD-1-

3. Both share the same amount of PD-1+

4. Own the most of PD-1+ and the least of PD-1-

All text, picture, article and concept are under copyright. Unauthorized use and reproduction will be prosecuted.



According to scientific studies, healthy body cells
enable OPDIVO to provide better result

S PNAS

Mitochondrial activation chemicals synergize with surface

receptor PD-1 blockade for T cell-dependent antitumor
activis e

Kenji Chamoto * , Partha S. Chowdhury ' , Alok Kumar , Kazuhiro Sonomura ' ,

b d a2
Fumihiko Matsuda , Sidonia Fagarasan , and Tasuku Honjo ’

(FAEI 2 IRBRAD S,INS Y FEFERILTHET. A TO—HRD

BRMIENLENDEATIND, I
KEAAX A7 P —RDORR &R 5 !

ROS_>|: — PGC—1a ™ —> |,

/

NF7477—1
(S ARIMAEZR)

2016; revi

AMPK P (memory T cells)
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. . Only consume OPDIVO
Opdivo case before using hydrogen before inhaling hydrogen

Case of

illness Gender organ Result Hydrogen Outcomes

Case of
illness e organ Hydrogen Outcomes

Survival rate 2/13 (15.4%) if only consume anticancer medicine
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Opdivo case with combination of hydrogen Hydrogen + OPDIVO

Case of

illness Ol'ga n Result 1 Hydrogen Outcomes

Case of
illness AZC yCX organ Result P Outcomes

Survival rate 10/14 (71.4%) if consume hydrogen with anticancer medicine
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Category
Cat1l Cat 2

Cat3

PD-1"
=PD-1"

PD-1"= PD-1"-killer-CD8* T cells (killer)

PD-1"=PD-1"Kkiller-CD8* T cells (PD-1"Kkiller)

Local recurrence after colon cancer
Low-dose chemotherapy combined with hyperthermia
+ opdivo + hydrogen

Cat 2 — Cat 1

(Cat1 | cat2

Patient’s PD-1
category has PD1(- &PDI &
changed after >> PDf(-i?) 5

inhaling hydrogen =PDI1(+)

| cat 3 | Cat4

PD1C) | PDI1()
=PDI1(+) << PD1(+)
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REE LR
BEREBCFEREHRANA/I——3IF7+FTo—R+XKFHR
Cat 4 — Cat 1

81.94x50.18mm 53.76x41.90mm

_ i RECIST 34.4%
Patient's PD-1 category has Cat1 Cat2
changed from cat 4 to cat 1 PDI(-
after inhaling hydrogen o PD%:

} Cat3
PD1(-) -
=PDI1(+) << PD1(+)

Cat2

PD1(-) ’ PD1(-)

>> PDI(V =PDI1 (+)

| at 1

PREEHI: H.S. 62y.0. female JE/NARGIHEE (cat 1)
Stage IV FETEMIIE % . FE1% 7K

N 18— —S7 S RIERRLE R o—
+ATO—R+KEHR oo
TR264E6 H~FR30E18 375 AB 52N

The treatment effect of
Cat 1 is the best !
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Conclusion:

OPDIVO blocks cancer cells by hiding the
afttack of immune cells.

Hydrogen oxygen (HO) activates cells to
produce immune cells and attack cancer cells.

It increases the success rates for cancer
treatments!

Hydrogen — increase PGC-1a —» acftivate
mifochondrion — increase PD-1- and decrease
PD-1+

Hydrogen is a decent source to increase

anticancer cells PD-1- and body self-healing
ability.
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/ HydrOxygen Chi Therapy Machine /

Japan Helix JP- ET-100

Netturul HO series

ARHKERAR SV

Hycellvator .7

INMFLYI R MADE IN Japan

ET100

HARERE
KERBRAX
AR
KA
FiE/ER
RAREERE
et Tl
DFFHBF R
F—hF T
BHKOMERA
AUTFHR

BROBAR
K#%1.200ml/m
E#%600ml/m

99.99%
800x360x425mm 39kg

1593/3043/60%5)

25

A 59% BREHAT
AWEAICHE L cBMERSBKERER
FEMBSRI1000h K 2 EE1E
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HO MACHINES ARE CURRENTLY
WIDELY USED IN MORE THAN
HUNDREDS OF MEDICAL CENTERS
IN JAPAN.

Saitama
Otomo Surgery Orthopedic
Surgery

Arakaki
Plastic Surgery Clinic

Matsuhashi
O 3 Ear, nose and throat
location | - Internal Medicine
Clinic

Aichi
Medical University Hospital

"~ r-
i1S

Nomura
Clinic

& =

O W
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The trend of hydroxygen health care therapy in Japan

There’re many hydroxygen health care therapy centers in Japan, it becomes
a trendy beauty and health care therapy
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There’re many famous hydroxygen,
therapy centers,

using HO machines by Epoch Energy
Technology Corp in Japan.
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M; HO Series

Nettusiul

FLOW-100/HB-33

Specifications

Gas production (L/hr) 70-75

Size (mm) 480*300*460
Weight (kg) 28

Power consumption(w) 400

Power supply (v) 110/220

Number of users (person) 1

Hydrogen (cc/min) 913
Oxygen (cc/min) 337
Purity of Hydrogen (%)  99.99
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il B,
Malaysia s,
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HB-E1
Specifications

Gas production (L/hr) 35-40
Size (mm) 485*233*410 -
Weight (kg) 12.5 Y
Power consumption(w) 200 i '”J
Power supply (v) 110/220 '
Number of users (person) 1
Hydrogen (cc/min) 450 £ 10
Oxygen (cc/min) 155+ 10
Purity of Hydrogen (%)  99.99 b
HB-133
o T Specifications
. Gas production (L/hr) 70-75
Size (mm) 370*340*670
Weight (kg) 38.5
Power consumption(w) 400
Power supply (v) 110/220
Number of users (person) 1
Hydrogen (cc/min) 913
b ' ) 8 Oxygen (cc/min) 337
V Purity of Hydrogen (%)  99.99

HB-233
Specifications

Gas production (L/hr) 145 - 150
Size (mm) 480* 510*600
Weight (kg) 78

Power consumption(w) 700

Power supply (v) 110/220
Number of users (person) 2

Hydrogen (cc/min) 1826
Oxygen (cc/min) 674

Purity of Hydrogen (%)  99.99
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hydroxygewhealthieare
therapy
Recover your beauty,

health and fatigue by the
power of hydrogen
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. Without
- Oxygen,

= people cannot live
~ Without

Hydrogen,

people cannot

live well

HO HydrOxygen creates a healthy body

The health and beauty industry has recently become more
aware of the antioxidant capacity of HydrOxygen. The

medical field also studied the application of HydrOxygen

treatment for the prevention of various diseases.

Hydrogen Atomizer

The atomizer for the hydrogen beauty
machine works through ultrasonic
vibration, the spray of water is rich

in hydrogen and oxygen, and can

be in direct contact with the skin,

to achieve cosmetic results.

1. Steaming face
- Nourishing & repair skin cells

2. Eye treatment

- Eliminate eye soreness and fatigue

3. Cleansing
- Decontamination of dust mites

B

(3

HO MAKES PEOPLE 'HydrOxygen Water Generator
HEALTHIER — Comparison

Sore shoulders, colds, swelling and HYDROXY HYDROGEN GENERATOR FEATURES
other Sig ns of physical discomfort are * The purest HydrOxgen enriched The general market for hydrogen cups
a precursor to disease. In addition to * "Il'vt?ée\;/ater does not contain any thi/g:i;:zlys's or chemical producton of
he|p|ng to reduce these discomforts’ chemical or metallic substances.

HO also helps to eliminate fatigue
and reduce the effects
of hangovers.

Characteristic

Made in

Capacity

Hydrogen Content
Hydrogen Production Rate

Hydrogen Production
mechanism oxygen

China or other manufacturers
Specifications (300-500cc)

0.2 - 1.0ppm (with chemical composition)

Taiwan
1500cc

measured 0.8 - 1.2ppm

3-5 minutes to reach saturation 3-5 minutes (water oxygen unchanged)

HydrOxygen gas pressure to refinement,
producing hydrogen water while

By metal electrolysis by adding
magnesium, calcium chemicals hydrogen

water producing
M HydrOnygen Chi Therapy
"emovefnﬁml‘B hours
HydrOxygen  Pain, Edemy.
\ \ . 0 ’-E_Fatigue, )

3 Sensitive Enhance \ Whitening Healthy n lePU|a; oy
eep skin physical I moisturizing} maintenance in Japan for
health care

strength

The HydrOxygen gas produced by pure electrolysis is used in human health care and beauty, and is of high-tech
medical-grade quality. With regular use of HO, users can breathe through the cannula tube to inhale natural
hydrogen and oxygen, and is the best way for the body to absorb hydrogen molecules, combine with drinking

HydrOxygen enriched water to even improve our health.
*Fresh HydrOxygen water means drinking within 2 hours after produce*

The User can read book, enjoy relaxation music. Purification of the body, mind and spirit.

UP
Self-Healing Effect

Free Radical



