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.. 1 Hydrogen acts as a therapeutic
antioxidant by selectively reducing
| cytotoxic oxygen radicals

‘a Nature Medicine 2007;13(6):688
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= Inhalation of hydrogen gas suppresses hepatic
injury caused by ischemia/reperfusion through
reducing oxidative stress.Biochemical and
Biophysical Research Communications 361 (2007)
67

Fig. 4. Hydrogen gas significantly decreased
levels of hepatic MDA, a marker of oxidative

stress. Mice (n = 6 each group) were
subjected to I/R with or without hydrogen
gas. Ischemic livers were removed and
400 homogenized in the presence of butylated

Ej hydroxytoluene. After centrifugation, free
E MDA in the supernatant was determined.
=1 300 Mice (n = 6) treated with helium gas (4%)
g instead of hydrogen gas and normal mice
= (without any treatment; n = 6) were also
200 e analyzed. Free MDA levels were normalized

T against protein contents in supernatants. The
mean is presented with the standard
deviation. Statistical analysis was performed
using one-way ANOVA. **P < 0.0001,
compared with 0% H2 gas.
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Fig. 1. Suppression of I/R injury by inhaling
hydrogen gas. Under anesthetic gas, mice
were subjected to a 90-min ischemic insult,
followed by 180-min reperfusion. Ischemic
livers were removed for fixing. Paraffin
sections were prepared and subjected to HE

staining. For mice to inhale hydrogen gas,

hydrogen gas was supplied to the anesthetic
gas 10 min before reperfusion and

continued to be supplied until the end of

reperfusion. Instead of hydrogen gas,
helium gas (4%) was also inhaled by mice.
Representative pictures are shown. Scale
bar: 2 mm (upper panels) and 100 Im

(lower panels).
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Hydrogen therapy reduces apoptosis in neonatal hypoxia-ischemia rat model
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Cai JM, Kang ZM, Liu K, et al. Neuroprotective effects of hydlogen saline in neonatal
hypox\alschenna rat model. Brain Res. 2009;1256:129-37
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Mao YF, Zheng XF, Cai JM, et al. Hydrogen-rich saline reduces lung injury induced by
intestinal ischemia/reperfusion in rats. Biochem Biophys Res Commun.2009 in press
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Gas inhalation as disease therapy has received recent interest.
There are three end ogenous gas signaling molecules, known as gas-
otransmitters, include nitric oxide (NO), carbon monoxide (CO),
and hydrogen sulfate (H,S). The increased production of these
gases under stress conditions may reflect the active involvement
of these gases in the protective response. In pre-clinical experi-
mental models of disease, including ischemia-reperfusion injury,
the inhalation of exogenous CO or HpS has produced a favorable
outcome for most vital organs [19-22]. However, the inherent tox-
icity of these gases must be investigated for gas inhalation to be
considered an effective therapeutic strategy. It is unknown if the
therapeutically effective threshold for CO or HaS can be attained lo-
cally in target organs without delivering a potentially toxic level of
the gasses via the lungs.
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Inhalation of H2 gas reduces adverse LV remodeling. Representative M-mode
echocardiographic images of sham-operated (sham), ischemia—reperfusion with air
inhalation (Air_I/R), and ischemia—reperfusion with H2 inhalation (H2_I/R).

iy °
—— ﬂ!hmm 4 i
IO, [T :z _,/' _ o
- :,: = 1 3
m——1 q;wm_ . e : .. —

KX B BKEEAL KI5 M (6M)

- APOE™"
r ? “ﬁd Wikl typs contral +Hz
mgw' " o m T
- !'l e "qg \ ; g

R e

o i

MCI\JA-Z

anti-iNOGS




R FE 07k 8 PRI X B8 2 i o 5 25 0 H 5t B B

UEHIEVSFTVRYT IR IAL BRI
DABRIF NGB PR
B KRB AL FIHE R 5 B AL A o

AR H BT R R MCEILISHE, Hf
HARRIR, £E1E, RiEEIE.

1= AREREEL
5 AT MK 51

BRITEE L S WHENS

] Until 1950/60:
1900 - Gomberg: ) g minimal attention was given to biological

-+ dlscovery of triphenylmethyl radl actions of I and reactive
oXygen species

) Energy
SIRHEG I, R
E T H B RAES FERps ~

Radiation

Radioactive
University of Michigan Ao

Particle




Sponzanacs univalent electicn
rrarsfer from reduced COMPORENts
of the electron transport chain

Evidence on thg exister_]ce of ROS
BN R N\

SOD and suggestion of the existence of endogenous
superoxide J. Biol. Chem. 244: 6049-6055 (1969).
jor et al.: Recognid [oodtens|
1973 - Babior et al.: Recognition of the
relationship between superoxide production and

e.\wcton with Fete
bactericidal activity of neutrophils N
Reduction b -

T 1969 - McKord and Fridovich: Discovery of -\

1981 - Granger et al.: recognition of the faditional electrons)
relationship between local ROS production and
ischemia/reperfusion induced gut injury

Half-life of some reactive

species T
_'/HOGI Noz\\

-

Hydroxyl radical (*OH) il

Alcoxyl radical (RO®) 10©

Singlet oxygen (10,) 105 Qg

Peroxynitrite anion (ONOO") 0.05-1.0

Peroxyl radical (ROO®) 7 0

Nitric oxide (*NO) 1-10 10-

semiquinoneradical | || mintitesioue S o857  TREMEEFR, PEHEER R M S
e e & PR —RENES T, ISREMEERET, W

Superoxide anion (0,*") | spontan. hours/days 102- 10! EBw, BYESAT, §REEK £S5 7,

(by SOD accel. to 10-5) mBEHHENTERAST, RTEEST, BHRR
Hypochlorous acid (HOCI) dep. on substrate PEARAE, HHEER /.

R P T e

[ Cell diameter (20 ym) |
He0; ;
+

TEMKTB
_|_

n PEER NP BE T, NRF2
m /AR TR A2, COSE

» G miE R TE R R, &R




oAt 4 e GERIFTRM TR BL I B, S5
T +

w B JATERER, BUKAGY BRI, A5 5 P

w S TEOK, AEEA Y B E SYFHHR, AT [ ph 0 (T L
m HTRTARPREAR,  JETk AR AR T PSR HIXHARERS, e R He 2 P b
n GUE THNEEDI T, A IIEPEY R, 1AM 2

n AN MR, 20 IE R 4 R D) Re w BRAR .

C

0 K B

E EEEEEEEEEEE 666 "" B ot o

CEPRPrErttleee epetreteeet

PRI AN — AN BRI T B




—E . BAI B, EESEK w U296, AR ML AT
2%4) H 17K
m UIARSENS 10096 M AR A CHIRD
) I A 5 1/ SO PR v
n K WAERMAE —EEH .

T 57 4 B GR  G4E
BB 3 e

m SNSRI sk I Y6 T /R (TTC)

2.5 ml/Kg 5 ml/Kg 10 ml/Kg
cl ,f- D R L -
,_'¢:.: a

1 S 5Ty BT,
B L] %“45 - e e
. & s y \ R P
h > g PR \
I‘hﬂi .:'_’}ﬁ.ﬁ._:—;\ ;_
‘. - !‘- 4% 4 fs _ o

- 2
e | > 103 E3 "..' = "_“
il i T




iim I"
m,
|

FEE

~SEESEEIREE L §

control

=K BB (MDA)
m ERTSUK AT R

A RRBEB, HRRA SR

Xt /N e L PP E R A5 A A
_|_

Congratulation!! It is really a gri vork. Hydrogen saline is really applicable
“tual medical u: el hydrogen saline is mc a ole than
en gas for inhalation and hydrogen water for drinking.
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- . . . . Figure 3 Intestinal mucosa malondialdehyde (MDA) levels in sham-operated
L) Flgure 1.M0rpho|og|c Observatlon Of the InteStlnaI animals, I/R animals,and I/R animals treated with hydrogen-rich saline or

tissue in sham_operated animals, I/R animals, and nitrogen-rich saline. Data are expressed as means A+ SEM for at least triplicate

independent experiments (n = 8 per group). *P < 0.01 vs.

I/R animals treated with H2 water. Sham; #P < 0.05 vs. I/R group




Table 1.Serum TMF-a, IL-1B and IL-6 cencentrations in sham-operated animals, VR animals,

and VR animals treated with hydrogen-rich saline or nitrogen-rich saline.

TMF-a IL-1B IL-6

Sham 21.6£50 91+24 307145
IR 137.2£26.0° 376+58" 1343 +180°
UR+H; 75.7:£108# 228+29% B25+1334#

UR+N; 127.9 £ 16.3 413455 141.2+221

Data are expressed as means = SEM for at least triphcate independent experiments (n =8

per group). *P < 0.01 vs, Sham; #P < 0.05vs. IR group
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Fig. 1. Photomicrographs of left lower Iung sections from the sham group (A),
saline-treated 11/R group (B) and hydrogen-rich saline-treated I11/R group (C)
after 90 min of intestinal ischemia followed by 4 h of reperfusion. (A) Normal
histopathology, (B) the lung tissues revealed edema, alveolar hemorrhage and
inflammatory cell infiltration, (C) moderate edema, hemorrhage and
inflammatory cell infiltration. Routine hematoxylin and eosin stained (20!
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