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EDITORIAL ARTICLES.

-
-
SENN ON THE DIAGNOSIS OF GASTRO-INTESTINAL PERFORATION
BY THE RECTAL INSUFFLATION OF HYDROGEN GAS.

The fertile mind of Professor Senn is notable for the originality of
its conceptions. Qur readers have been favored during the last half
year with an account of his remarkable work in the treatment of intes-
tinal obstruction, as presented to the Ninth International Medical
Congress a year ago. Dr. Senn has not been satisfied to rest content
with the laurels won by his previous labors in abdominal surgery, but
has continued his vivisection experiments into the diagnosis of intes-
tinal perforation.!

The fact that intestinal perforation can be treated by suture with
success is now fully established. And it may also be considered as
demonstrated that a traumatic perforation of any portion of the gas-
tro-intestinal canal is inevitably fatal unless it be treated by suture.

The fact that a small number of cases are on record in which un-
doubted perforation of the gut recovered without other than expec-
tant treatment can not be regarded as militating against the truth of
this general rule, since they form so small a portion of the total that
they may be ignored in the consideration of the subject.

In opposition to this condition may be placed simple perforating
wounds of the abdominal parietes without lesion of the viscera, a con-
dition amenable to simple closure of the external wound and compar-
atively innocuous.

But the great difficulty that presents itself 1o the surgeon in the ab-

1Rectal Insufilation of Hydrogen Gas an Infallible Test in the Diagnosis of Vis-
ceral Injury of the Gastrc-intestinal Canal in Penetrating Wounds of the Ab-
domen. by N. Senn, M. D, Ph. D, (Milwaukee, Wis.)— fournal of the Ameri-
can Medical Associgiion, June 23 and 30, 1888,
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Hyperbaric hydrogen therapy: a possible
treatment for cancer

M Dole, FR Wilson, WP Fife M DOIe

YORARFELREIZKRHREZFIA
Article Info & Metrics elLetters (9 PDF 97.5% 8atmtl,\5_|%_;~%r§/%1j_:jj‘x

Abstract KFITMBIEME THAELNDFRHE

Hairless albino mice with squamous cell carcinoma were exposed to a mixture

of 2.5 percent oxygen and 97.5 percent hydrogen at a total pressure of 8 7}(% ' :*ﬁ 75§AJ1IE m 0) E_I- ﬁlé '|‘$

atmospheres for periods up to 2 weeks in order to see if a free radical decay
catalyzer, such as hydrogen, would cause a regression of the skin tumors

Marked aggression of the tumors was found, leading to the possibility that 1’E *%,—l?— — \ E& -g-‘-‘
hyperbaric hydrogen therapy might also prove to be of significance in the % i ' “O l' —C ‘j: = -l-:-l-

treatment of other types of cancer.
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C R Acgd Sl Wi, 2001 Aug;324(8).719-24

Anti-inflammatory properties of molecular hydrogen: investigation on parasite-induced liver inflammation.
Gharib B, Hanna S, Abdaliahi OM, Lepidi H, Gardette B, De Reggi M-

+ Author information

Abstract

Molecular hydrogen reacts with the hydroxy! radical, a highly cytotoxic species produced in inflamed tissues, It has been suggested therefore lo use
gaseous hydrogen in a new anti-inflammatory strategy. We tested this idea, with the aid of the equipment and skills of COMEX SA in Marseille, a
group who expenments with oxygen-hydrogen breathing mixtures for professional deep-sea diving. The model used was schistosomsasis-
associated chronic liver inflammation. Infected animals stayed 2 weeks in an hyperbaric chamber in 8 normal atmosphere supplemented with 0.7
MPa hydrogen. The treatment had significant protective effects towards liver injury, namely decreased fibrosis, Improvement of hemodynamics,
increased NOSII activity, increased antioxidant enzyme activity, decreased lipid peroxide levels and decreased circulating TNF-alpha levels. Under
the same conditions, helium exerted alsc some protective effects, indicating that hydroxyl radical scavenging is not the only protective mechanism.
These findings indicate that the proposed anti-inflammatory strategy deserves further attention.

PMID: 11510417 [PubMed - ndaxod for MEDLINE]
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Article

Nature Medicine 13, 688-694 (1 June 2007) | doi:10.1038/nm1577

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

Ikuroh Ohsawa , Masahiro Ishikawa , Kumiko Takahashi , Megumi Watanabe , Kiyomi Nishimaki , Kumi
Yamagata , Ken-ichiro Katsura , Yasuo Katayama , Sadamitsu Asoh & Shigeo Ohta

Acute oxidative stress induced by ischemia-reperfusion or inflammation causes serious damage to
tissues, and persistent oxidative stress is accepted as one of the causes of many common diseases
including cancer. We show here that hydrogen (H2) has potential as an antioxidant in preventive
and therapeutic applications. We induced acute oxidative stress in cultured cells by three
independent methods. H2 selectively reduced the hydroxyl radical, the most cytotoxic of reactive
oxygen species (ROS), and effectively protected cells; however, H2 did not react with other ROS,
which possess physiological roles. We used an acute rat model in which oxidative stress damage
was induced in the brain by focal ischemia and reperfusion. The inhalation of H2 gas markedly
suppressed brain injury by buffering the effects of oxidative stress. Thus H2 can be used as an
effective antioxidant therapy; owing to its ability to rapidly diffuse across membranes, it can reach
and react with cytotoxic ROS and thus protect against oxidative damage.
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Hydrogen acts as a therapeutic antioxidant by
selectively reducing cytotoxic oxygen radicals

%1975 Dole
Hyperbaric hydrogen therapy
: A possible treatment for cancer

%2001 Gharib B

Anti-inflammatory properties of molecular hydrogen
: Investigation on parasite induced liver inflammation
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Mechanisms of Action Involved in Ozone Therapy: |s healing induced vis 3 mild oxidative stress?
seon W', Bood ¥
4 Author information

Abatract

The possntial mechanisms of action of c20Ne Hampy ae roviewed in this pape:. The haapeutic efficacy of cxonae Daragy May De panty
Sue e contolied and modenie modative stress prodouced by the reactions of ozone with several hiclogica components. The ine booween
effoctrvoness and towicity of ozone may be cependont on the sirength of the oxdative stross. Aa with exsecise, it & wol known that
moderats exwetize & good for healh, whereas mmesshn sxercae s not Severe cuidative xiross achvains nuces Parscrigtioral factor
upod B (NFB) resling in an sthamsaiory msponss and Sssun njury vis the production of COXZ. PGE2, snd oyickines, Mowevar
MOGOIEIN CriSative SYSS RCLVANNS ANOTHN NUCOR! YRnecripional Mctor, rudaer Tactor-eryIhecid 2-relaned facior 2 (Nif2). Nif2 than
nduces he transcripion of antickedant response slemarns (ARE). Transcription of ARE results n the production of numescus antowdant
enzymes. such as SO0, GPx, ghutathone o transterasolGS Tr], cotalase (CAT), home cxypenase- ! {HG-1), NADPH-cunone
cxgoreductass (NQO-1), phase Il enzymes of drug melstolem snd heat shock proteins [HSP). Both fee amandarnms aed sob-cdatve
snzyres not ortly protect oals from cxiduton and infammeson but ey Mary e atie O teverss he Cheonic audalive s Based on
Pase OLeenRlOnNS, A200G Tharmpy May Also activain N2 via modesane aaidaiive shess, and suppriss NFaB and nlammatory resgonses
Furhemore, activaton of Nif2 resuts in profection 3gainst Neurcdogenaraive dseases. such as Azhoimers and Parinson's dscases
Milg mmune responses are nduced via other nucionr Famscriptional factors. Buch as nouclear factor of activined T-cols (NFAT) ana
actvatod proten-1 (AP-11 Acdtioraly, he effoctiverses of ozone therapy in vasculer disosses may also be explained by the actvation of
anottwe nucear transcaptonsl tacior, yporis ndusbie fecton- 10 (HIF-1a), which is 50 induced vis modenie codstive stross. Recanty
TOse CONCRNS Mave Decoma widily accepied Tha varsatiy of c20ne in INAlng vesculds and degenarnive dedases as wal as skin
lesions, hamial dise and primary root carious lesions in childron is emghasized. Further researches able to elucicato whater the
mochanisms of acton of azane therepy irvoive nuclear tranecripson factors. such as Nif2, NFAT. AP.1, ana HIF. 10 are warranted
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Mal Ceil Siochem. 2013 Jan;373(1-2):1-0. dol: 10.1007/511010-012-1450-4. Epub 2012 Dec 1

Treatment with hydrogen molecule alleviates TNFa-induced cell injury in osteoblast.

Cal WW', Znang MH, Yu YS, Cai JH

= Author information

The Centre of Drug Safeguard, Chinese Peopie’s Liberation Army General Hospital, Beijing, Peopie's Republic of China.

Abstract

Tumor necrosis factor-aipha (TNFa) plays a crucial role in inflammatory diseases such as rheumatoid arthritis and postmenopausal
osteoporosis. Recently, it has been demonstrated that hydrogen gas, known as a nove! antioxidant, can exert therapeutic anti-
inflammatory effect in many diseases. In this study, we investigated the effect of treatment with hydrogen molecule (H{2)) on TNFo-
induced cell injury in osteoblast. The osteoblasts isolated from neonatal rat calvariae were cultured, It was found that TNFa suppressed
cell viability, induced cell apoptosis, suppressed Runx2 mRNA expression, and inhibited alkaline phosphatase activity, which was reversed
by co-incubation with H(2). Incubation with TNFa-enhanced Intracellular reactive oxygen species (ROS) formation and mailondialdehyde
production increased NADPH oxidase activity, impaired mitochondrial function marked by increased mitochondrial ROS formation and
decreased mitochondrial membrane potential and ATP synthesis, and suppressed activities of antioxidant enzymes including SOD and
catalase, which were restored by co-incubation with H(2). Treatment with H(2) inhibited TNFa-induced activation of NFxB pathway. In
addition, treatment with H{(2) inhibited TNFa-induced nitric oxide (NO) formation through inhibiting INOS activity. Treatment with H(2)
inhibited TNFa-induced IL-6 and ICAM-1 mRNA expression. In conclusion, treatment with H(2) alleviates TNFa-induced cell injury in
osteoblast through abating oxidative stress, preserving mitochondnial function, suppressing inflammation, and enhancing NO
bicavailability.

PMID: 23212446 [PubMed - Incexed for MEDLINE)
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Circutation, 2014 Dec 9;130(24):2173-80. doi: 10.1161/CIRCULATIONAHA.114.011848. Epub 2014 Nov 3.

Hydrogen inhalation during normoxic resuscitation improves neurological outcome in a rat model of
cardiac arrest independently of targeted temperature management.

Hayashida K, Sano M?, Kamimura N', Yokota T', Suzuki M, Ohta S, Fukuda K, Hod S'.

+ Author information

Abstract

BACKGROUND: We have previously shown that hydrogen (H2) inhalation, begun at the start of hyperoxic cardiopulmonary
resuscitation, significantly improves brain and cardiac function in a rat model of cardiac arrest. Here, we examine the effectiveness of
this therapeutic approach when H2 inhalation is begun on the return of spontaneous circulation (ROSC) under normoxic conditions,
either alone or in combination with targeted temperature management (TTM).

METHODS AND RESULTS: Rats were subjected to 6 minutes of ventricular fibrillation cardiac arrest followed by cardiopulmonary
resuscitation. Five minutes after achieving ROSC, post-cardiac arrest rats were randomized into 4 groups: mechanically ventilated with
26% 02 and normothermia (control); mechanically ventilated with 26% 02, 1.3% H2, and normothermia (H2); mechanically ventilated
with 26% 02 and TTM (TTM); and mechanically ventilated with 26% 02, 1.3% H2, and TTM (TTM+H2). Animal survival rate at 7 days
after ROSC was 38.4% in the control group, 71.4% in the H2 and TTM groups, and 85.7% in the TTM+H2 group. Combined therapy of
TTM and H2 inhalation was superior to TTM alone in terms of neurological deficit scores at 24, 48, and 72 hours after ROSC, and motor
activity at 7 days after ROSC. Neuronal degeneration and microglial activation in a vulnerable brain region was suppressed by both TTM
alone and H2 inhalation alone, with the combined therapy of TTM and H2 inhalation being most effective.

CONCLUSIONS: H2 inhalation was beneficial when begun after ROSC, even when delivered in the absence of hyperoxia. Combined
TTM and H2 inhalation was more effective than TTM alone.

© 2014 American Heart Association, Inc.
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Article 1

Nature Medicine 13, 688-694 (1 June 2007) | doi:10.1038/fjn1577
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cytotoxic oxygen radicals

Ikuroh Ohsawa , Masahiro Ishikawa , Kumiko Takahashi , Megumi Watanabe , Kiyomi Nishimaki , Kumi
Yamagata , Ken-ichiro Katsura , Yasuo Katayama , Sadamitsu Asoh & Shigeo Ohta

Acute oxidative stress induced by i perfusion or ii ion causes serious damage to
tissues, and i idative stress is as one of the causes of many common diseases
including cancer. We show here that (H2) has as an in
and therapeutic applications. We induced acute oxidative stress in cultured cells by three

H2 reduced the radical, the most cytotoxic of reactive
oxygen species (ROS), and i cells; H2 did not react with other ROS,
which possess physiological roles. We used an acute rat model in which oxidative stress damage
was induced in the brain by focal and repx . The of H2 gas markedly

suppressed brain injury by buffering the effects of oxidative stress. Thus H2 can be used as an
effective antioxidant therapy; owing to its ability to rapidly diffuse across membranes, it can reach
and react with cytotoxic ROS and thus protect against oxidative damage.
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Eur J Pharmacol, 2015 Sep 5,762:96-101. doi: 10.1016/j ejphar.2015.04.051, Epub 2015 May 9

Hydrogen gas production is associated with reduced interleukin-18 mRNA in peripheral blood after a
single dose of acarbose in Japanese type 2 diabetic patients.

Tamasawa A', Mochizuki K2, Harlya N°, Salto M', Ishida H', Doguchi 8?, Yanaqglya S*, Osonoi 15,

+ Author information

Abstract

Acarbose, an a-glucosidase inhibitor, leads to the production of hydrogen gas, which reduces oxidative stress. In this study, we examined
the effects of a single dose of acarbose immediately before a test meal on postprandial hydrogen gas in breath and peripheral blood
interleukin (IL)-18 mRNA expression in Japanese type 2 diabetic patients. Sixteen Japanese patients (14 men, 2 women) participated in
this study. The meantstandard deviation age, hemoglobin A1c and body mass index were 52.1£15.4 years, 10.2¢2.0%, and
27.7+8.0kg/m(2), respectively. The patients were admitted into our hospital for 2 days and underwent test meals at breakfast without (day
1) or with acarbose (day 2). We performed continuous glucose monitoring and measured hydrogen gas levels in breath, and peripheral
blood IL-18 mRNA levels before (Omin) and after the test meal (hydrogen gas: 60, 120, 180, and 300min; IL-1B: 180min). The induction of
hydrogen gas production and the reduction in peripheral blood IL-18 mRNA after the test meal were not significant between days 1
(without acarbose) and 2 (with acarbose). However, the changes in total hydrogen gas production from day 1 to day 2 were closely and
inversely associated with the changes in peripheral blood IL-18 mRNA levels. Our results suggest that an increase in hydrogen gas
production is inversely associated with a reduction of the peripheral bicod IL-18 mRNA level after a single dose of acarbose in Japanese
type 2 diabetic patients.

Copyright © 2015 Elsevier B.V. All rights reserved.
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