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EDITORIAL ARTICLES.

e
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. Our 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 to the surgeon in the ab-

IRectal Insufflation of Ilydrogen Gas an Infallible Testin the Diagnosis of Vis-
ceral Injury of the Gastrc-l inal Canal in P ing Wounds of the Ab-
domen. By N. Senn, M. D., Ph. D. (Milwaukee, Wis.)— Journal of the Ameri-
can Medical Association, June 23 and 30, 1888.

(190)
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Abstract MEDIA IN THIS

. : . ARTICLE
Technics employing intestinal infusions of gas were used to study H,

s o . : e FIGURE 1
production in the human intestine. The volume of H, in the bowel of ) », — Q# \. \ —
10 normal subjects varied from 0.06 to 29 ml. H, production, which | ' - 'e —
averaged 0.24 ml per minute in the fasting state, sharply increased
after intestinal instillation of lactose to a mean peak rate of 1.6 ml per
minute. Ingestion of food also increased H, production by seven-fold 7
to 30-fold. In the normal intestine, more than 99 per cent of H, -
production was colonic, but small-bowel production was increased in ¥ E Ly f NH =] —Cs K $ jj\ X ‘i 0, - § :': B >
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lungs, and rates of breath H, excretion and H, production correlated 206 articles have cited 0) E A u

well (r = 0.94). Respiratory H, excretion can therefore be used as an i rose

indicator of intestinal H, production.
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REPORTS

Hyperbaric hydrogen therapy: a possible
treatment for cancer

M Dole, FR Wilson, WP Fife

Science 10 Oct 1975:
Vol. 190, Issue 4210, pp. 152-154
DOI: 10.1126/science.1166304

Article Info & Metrics elLetters PDF

Abstract

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
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
hyperbaric hydrogen therapy might also prove to be of significance in the
treatment of other types of cancer.
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US National Library of Medicine

National Institutes of Health Advanced

Abstract Send to: +

C R Acad Sci Ill. 2001 Aug;324(8):719-24.
Anti-inflammatory properties of molecular hydrogen: investigation on parasite-induced liver inflammation.
Gharib B, Hanna S, Abdallahi OM, Lepidi H, Gardette B, De Regagi M.

4+ Author information

Abstract

Molecular hydrogen reacts with the hydroxyl radical, a highly cytotoxic species produced in inflamed tissues. It has been suggested therefore to 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 experiments with oxygen-hydrogen breathing mixtures for professional deep-sea diving. The model used was schistosomiasis-
associated chronic liver inflammation. Infected animals stayed 2 weeks in an hyperbaric chamber in a 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 also 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.

IKF R A HME Mo R AR (RAERR) (Sxt Lin RIERNR
EFOFISTHILERERICDEFRMEICMZ
EROXISONILADMBETRE

MBEEERZEMN. BREIEEELANIILEZET., BELAIILINFAEZET
Fr4Bf D2 HE L., FHEEITx T8 AR EER

EFOXS SUDNADEREIZODVTIFERET




nature, .

meaicCin

nature.com > Journal home > Table of Contents

Article

Nature Medicine 13, 688-694 (1 June 2007) | d0i: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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Med Gas Res. 2011 Dec 20;1:29. doi: 10.1186/2045-9912-1-29.
Mechanisms of Action Involved in Ozone Therapy: Is healing induced via a mild oxidative stress?
Sagai M', Bocci V.

# Author information

Abstract

The potential mechanisms of action of ozone therapy are reviewed in this paper. The therapeutic efficacy of ozone therapy may be partly
due the controlled and moderate oxidative stress produced by the reactions of ozone with several biological components. The line between
effectiveness and toxicity of ozone may be dependent on the strength of the oxidative stress. As with exercise, it is well known that
moderate exercise is good for health, whereas excessive exercise is not.Severe oxidative stress activates nuclear transcriptional factor
kappa B (NFkB), resulting in an inflammatory response and tissue injury via the production of COX2, PGE2, and cytokines. However,
moderate oxidative stress activates another nuclear transcriptional factor, nuclear factor-erythroid 2-related factor 2 (Nrf2). Nrf2 then
induces the transcription of antioxidant response elements (ARE). Transcription of ARE results in the production of numerous antioxidant
enzymes, such as SOD, GPx, glutathiol GSTr), I (CAT), heme-oxygenase-1 (HO-1), NADPH-quinone-
oxidoreductase (NQO-1), phase Il enzymes of drug metabolism and heat shock proteins (HSP). Both free antioxidants and anti-oxidative
enzymes not only protect cells from oxidation and inflammation but they may be able to reverse the chronic oxidative stress. Based on
these observations, ozone therapy may also activate Nrf2 via moderate oxidative stress, and suppress NFkB and inflammatory responses.
Furthermore, activation of Nrf2 results in protection against neurodegenerative diseases, such as Alzheimer's and Parkinson's diseases.
Mild immune responses are induced via other nuclear transcriptional factors, such as nuclear factor of activated T-cells (NFAT) and
activated protein-1 (AP-1).Additionally, the effectiveness of ozone therapy in vascular diseases may also be explained by the activation of
another nuclear transcriptional factor, hypoxia inducible factor-1a (HIF-1a), which is also induced via moderate oxidative stress. Recently
these concepts have become widely accepted. The versatility of ozone in treating vascular and degenerative diseases as well as skin
lesions, hernial disc and primary root carious lesions in children is emphasized. Further researches able to elucidate whether the
mechanisms of action of ozone therapy involve nuclear transcription factors, such as Nrf2, NFAT, AP-1, and HIF-1a are warranted.

PMID: 22185664 [PubMed] PMCID: PMC3298518 ~ Free PMC Avrticle
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Mol Cell Biochem. 2013 Jan;373(1-2):1-9. doi: 10.1007/s11010-012-1450-4. Epub 2012 Dec 1.

Treatment with hydrogen molecule alleviates TNFa-induced cell injury in osteoblast.
Cai WW', Zhang MH, Yu YS, Cai JH.

= Author information

1The Centre of Drug Safeguard, Chinese People's Liberation Army General Hospital, Beijing, People's Republic of China.

Abstract

Tumor necrosis factor-alpha (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 novel 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 TNFa-
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 malondialdehyde
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 NFkB 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 mitochondrial function, suppressing inflammation, and enhancing NO
bioavailability.

PMID: 23212446 [PubMed - indexed for MEDLINE]
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Circulation. 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 M2, Kamimura N, Yokota T, Suzuki M, Ohta S', Fukuda K', Hori 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% O2 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.

TENE /R DR T Z H1F]
- MR SE/ RIERICHZEBRIZET




1969: BERME N KFLZELELIMPAEIT

T NEW ENGLAND
JOURNAL of MEDICINE

HOME | ARTICLES&MULTIMEDIA~ | I1SSUES~ | SPECIALTIES & TOPICS « ‘ FOR AUTHORS ~ ‘ CME >

This article is available to subscribers.
Sign in now if you're a subscriber.

2004: 7 HILAR—RADIDFRYR HEE R

Eur Heart J. 2004 Jan;25(1):10-6.

Acarbose reduces the risk for myocardial infarction in type 2 diabetic patients: meta-analysis of seven
long-term studies.
Hanefeld M", Cagatay M T, Neuser D, Petzinna D, Rupp M.

4 Author information
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Production and Excretion of Hydrogen Gas in Man

Michael D. Levitt, M.D.
N Engl J Med 1969; 281:122-127 | July 17, 1969 DOI: 1031056/NEJM196807172810303
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Abstract MEDIA IN THIS
Technics employing intestinal infusions of gas wege used to study H, FIGURE 1
production in the human intestine. The volume off; in the bowel of
10 normal subjects varied from 0.06 to 29 ml. Hzlroduction‘ which
averaged 0.24 ml per minute in the fasting state, gharply increased
after intestinal instillation of lactose to a mean pel( rate of 1.6 ml per
minute. Ingestion of food also increased H, prod(fion by seven-fold 1
to 30-fold. In the normal intestine, more than 99 ger cent of Hy <
production was colonic, but small-bowel producti®h was increased in
a patient with excessive numbers of small-bowel fJacteria. H, Schematio
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J Cardiovasc Pharmacol. 2009 Jul;54(1):25-30. doi: 10.1097/FJg.0b013e3181a98b53.

Acarbose reduces myocardial infarct sizl by preventing postprandial hyperglycemia and hydroxyl
radical production and opening mitochofdrial KATP channels in rabbits.

Minatoguchi S', Zhana Z, Bao N, Kobayashi H, Yasuda S Bwasa M, Sumi S, 1, Yamada Y, Nishigaki K, Takemura G, Fujiwara T, Fujiwara
H.

% Author information I

Abstract I

BACKGROUND: Acarbose, an antidi ic drug, is ! Iph: inhibitor that can inhibit glucose absorption in the intestine. A

recent large-scale clinical trial, STOP-NIDDM, showen'that acarbose reduces the risk of myocardial infarction. We examined whether
acarbose reduces myocardial infarct size and invesliglted its mechanisms.

AIMS: To assess if with the alph i inhibitor can redlice cardi ilar events in type 2 diabetic patients.

METHODS AND RESULTS: This met: lysis included seven rar ized, duulL-innd, placebo-controlled acarbose studies with a
minimum treatment duration of 52 weeks. Type 2 diabetic patients valid for safety \Iere randomized to either acarbose (n=1248) or placebo
(n=932). The primary outcome measure was the time to develop a cardiovascular '/ent. Primary analysis was conducted using Cox
regression analysis. The effect of on i was also ir Acarbose therapy showed favourable trends
towards risk reduction for all selected cardiovascular event categories. The treatment significantly reduced the risk for "myocardial
infarction” (hazards ratio=0.36 [95% CI 0.16-0.80], P=0.0120) and "any cardiovasc8lar event" (0.65 [95% Cl 0.48-0.88], P=0.0061).
Glycaemic control, triglyceride levels, body weight and systolic blood pressure imp igni y during

CONCLUSION: Intervention with acarbose can prevent myocardial infarction and &rdiovascular disease in type 2 diabetic patients while
most of them are already on intensive itant cardiovascular ication.
Comment in 1

No evidence for a reduction of myocardial infarctions by acarbose. [Eur Heart J. 2.04]

PMID: 14683737 [PubMed - indexed for MEDLINE] ~ Free full text
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Nature Medicine 13, 688-694 (1 June 2007) | d0|:10.1038/rl'n1577

METHODS AND RESULTS: Rabbits were fed with 1 o diEts Tt Te < ey o e amr 0 g b 5 1o YO0 S for/ ay/e ™ ™= = == i o o o o o oy GO GO e=tirerapeusicamtionidant by selectively reducing

Rabbits were assigned randomly to 1 of 4 groups: control (n = 10), acarbose (n = 10), acarbose + 5HD (n = 10, intravenous 5 mg/kg of 5-
hydroxydecanoate), and 5HD (n = 10, intravenous 5 mg/kg of 5HD). Rabbits then underwent 30 minutes of coronary occlusion followed by
48-hour reperfusion. Postprandial blood glucose levels were higher in the control group than in the acarbose group. The infarct size as a
percentage of the left ventricular area at risk was reduced significantly in the acarbose (19.4% +/- 2.3%) compared with the control groups
(42.8% +/- 5.4%). The infarct size-reducing effect of acarbose was abolished by 5HD (43.4% +/- 4.7%). Myocardial interstitial 2,5-
dihydroxybenzoic acid levels, an indicator of hydroxyl radicals, increased during reperfusion after 30 minutes of ischemia, but this increase
was inhibited in the acarbose group. This was reversed by 5HD.

CONCLUSION: Acarbose reduces myocardial infarct size by opening mitochondrial KATP channels, which may be related to the
prevention of postprandial hyperglycemia and hydroxyl radical production.

PMID: 19487955 [PubMed - indexed for MEDLINE]

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

i H2 reduced the hy yl 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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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 A1, Mochizuki K2, Hariya N3, Saito M1, Ishida H1, Doguchi S1, Yanagiya 84, Osonoi T°.

+ 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 blood 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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