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OPENING

Greeting
For the opening of the 9th seminar regarding oxidative stress / antioxidant capacity

Thank you very much for your participation in the 9th seminar regarding oxidative stress /
antioxidant capacity.

With recent advances in worldwide research on active oxygen/free radicals, the association of
these factors with aging and disorders has been clarified. There may be no disorder whose pathogenesis
does not involve these factors. Two chemical reactions, “oxidation” and “reduction”, are important to
promote human health and improve preventive medicine. However, previously, it was difficult to
measure active oxygen / free radicals in vivo using a simple method due to their transient nature and
high-level reactivity. Based on the background, Dr. Mauro Carratelli, a chemist in Italy, developed the
“d-ROMs test (measurement of oxidative stress) ” 15 years ago, as well as the “BAP test (measurement of
antioxidant activity) ” 10 years ago. These methods facilitate the simple, rapid measurement of oxidative
stress/antioxidant activity in vivo with high-level reproducibility, and are internationally employed in
the fields of research and clinical practice. In Japan, this system is applied to evaluate various diseases
and obtain parameters important for food/drug development. Recently, research has been promoted for
the objective assessment of fatigue, pain, and QOL. Furthermore, the two tests are also employed for
“Ningen-dock”(health checkup) as predictive markers of lifestyle-related diseases such as
arteriosclerosis, diabetes, and cancer. The importance of this system has been emphasized every year
with respect to human health care, anti-aging, and preventive medicine. In Japan, they have also been

introduced in more than 800 institutions, reflecting an increase in their necessity every year.

This seminar has been held since 2003 so that the d-ROMs and BAP tests may become
available for Japanese reseachers. The theme of the 9th seminar is “Contributions towards Preventive
medicine and Health by the assesment of Oxidative stress and Antioxidant test”.

Nine experts in various fields in Japan will present the results of research on cardiology,
geriatrics, oncology, oral surgery, psychosomatics, lifestyle-related diseases, preventive medicine, health
checkup, and fatigue, including the latest information. Furthermore, Dr. Masayasu Inoue (Osaka
Prefectural University), who is internationally famous for free radical research, he will give a special
lecture entitled : “Free Radical Theory of Evolution and Survival Instinct”. Dr. Iorio (Chairman of the
International Oxidative Stress Research Organization, Italy), who is participating in this seminar on his
9th visit to Japan, will give a special lecture entitled: “Contributions towards Preventive medicine and
Health by the assesment of Oxidative stress and the latest findings in the world”. Mr. Filippo Carratelli
is going to visit Japan instead of Mr. Mauro Carratelli (developer) and he will give a lecture entitled:

“History of the Carratelli Panel and Introduction of New Carratelli tests”.

I hope that this seminar will be useful for your future studies. I thank the many reseachers

andsponsorial companies for their cooperation. Thank you very much for your attention.

Yasuhiro Seki, CEO
WISMERLL Co., Ltd.
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[ Eugenio Luigi Iorio, MD, PhD. A short curriculum vitae.)

Dr. Eugenio Luigi Iorio, MD, PhD, was professor of Clinical Biochemistry at University of
Naples (Italy). In the first years of the scientific career he performed experimental studies on the platelet
activating factor (PAF) metabolism in inflammatory cells. Some of these studies lead to the patent of an
original method to detect and quantify alkyl-phospholids in biological fluids. Hence, he performed some
studies on the relationships between mood disorders, endocrinology, immunology and nutrition. In 2005,
as an expertise of oxidative stress assessment, he was appointed as the President of the International
Observatory of Oxidative Stress (Salerno, Italy), which main aim is to translate into the clinical practice
the basic research in the field of free radicals and antioxidants. International Observatory manages
many contacts in at least 35 different countries worldwide.

In particular, Dr. Iorio actively participated to the development of some analytical systems (e.

g. d-ROMs test, invented by the Italian Chemist Mauro Carratelli) for oxidative stress assessment in
clinical routine. In this area, he was several times invited speaker in many scientific congresses not only
in the European Union (Italy, Spain, Switzerland, Austria, Germany, Norway, Greece, etc.) but also in
the United States (Hawaii), in Mexico, in East Asia, especially in Japan and in Southern Korea.
In the May 2005 Dr. Iorio gave a special prize to the famous professor Kenneth H. Cooper from Dallas
(the inventor of the “antioxidant revolution”) and on 2008 April was invited speaker to an international
congress together with professor Louis Ignarro, the Nobel Prize for Medicine 1998 who discovered the
biological role of nitric oxide biological role in cardiovascular system. All this scientific activity has been
condensed in almost one hundred academic papers, especially focused on oxidative stress, including its
implications in cancer and degenerative disorders. Dr. Iorio is not only member of the scientific board of
the Mediterranean Journal of Nutrition and Metabolism, referee for some scientific journals and
reviewer of some Italian magazines on health and wellness but also member of Italian Association of
Antiaging Medicine (AMIA), honorary member of several cultural associations (Italian Association of
Antiaging Pharmacists, Italian Association for the Kousmine Method, Pharmagourmet, Terravecchia,
San Marzano), member of several scientific associations (World Association of Genomic Medicine, World
Association of Antiaging Medicine, Italian Society of Biochemistry and Molecular Biology, Italian Society
of Laboratory Medicine, Italian Association of Clinical Pathology, Sociedad Italo-Latino-Americana de
Etnomedicina) and Italian Member of the newly created of ROC (Reactive Oxygen European Consortium
for the standardization of oxidative stress assessment methods) under the guidance of the professor Luc
Montagnier, the Nobel prize who discovery the AIDS virus.

Actually, dr. Torio is also chief of a biannual program of Continuous Education in Medicine, in
cooperation with the Italian Ministry of Health, focused on free radicals, antioxidants and oxidative
stress in clinical practice. This project has been recently expanded to Spanish Pharmacists. Current
fields of interest in this year are the relationships among oxidant status, genomics and lipidomics. In
fact on 2008 December, in Spain, he launched the innovative concept of “REDOXOMICS” at the First
Congress of World Association of Genomic Medicine, as a new approach to translate in to the clinical
practice the findings of genomics, transcriptomics, proteomics and metabolomics.

Dr. Iorio cooperates with several pharmaceutical companies in order to evaluate the in vivo
and in vitro efficacy of antioxidant supplements. He developed also the first software to manage
oxidative stress results in to the clinical practice (WIN OS MANAGER™),

By focusing on the last years, in 2009, 5th June dr. Iorio was invited speaker at First
International Congress of Ozone therapy in Spain (Vigo, Galixia, Spain) and on 6t June at II Iberian
Congress of Antiaging Medicine, Lisboa, Portugal. Therefore he was invited speaker in Japan at VII
Free Radical Seminar in Tokyo (28th June) and again in the same city at the World Conference of
Ningen Dock Society (3t September), at the presence of the Japanese Emperor. Among the international
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conferences, in 2010 dr. Iorio was invited speaker at 9th annual meeting of SFRR-India on the “Advances
in Free Radical Research and Natural Products in health” at Marriott Hotel Convention Centre,
Hyderabad, India (January 11-13). More recently he was invited speaker at the world conference on
proteomics PepCon-2010 (March 21-23, Beijing, China), at the VIII Free Radical Seminar (April, 25th,
Tokyo, Japan) and in Greece (June 10-13, Spetses), at the VII International Congress of Greek Society
for Free Radicals Research.

Moreover, Dr. Eugenio Luigi Iorio is an expertise on Italian typical products of the
Mediterranean diet, like olive oil, tomatoes, and buffalo mozzarella cheese and the most known Italian
scientist on traditional hand-made Italian pizza. Indeed, he headed, together the Italian pizzaiolo
Cosimo Mogavero, the research’s group who produced the first certified “genuine Neapolitan hand-made
pizza”, according to the Italian Norm UNI 10791:98, in the world (Rome, July 2001), the first “fitness
pizza” in the world (Rimini, June 2002) and, more recently, the first “integral antioxidant pizza” or
“anti-wrinkle pizza” in the world (Rome, September 2005). Some results of the studies on pizza have
been presented by Dr. Eugenio Luigi Iorio at the Second International Conference on Mediterranean
Diet “MEDIET” (Athens, April 2005). Moreover, dr. Eugenio Luigi Iorio demonstrated the inflammatory
properties of “San Marzano” tomato extracts on cultured endothelial cells (Free Radical Res Biol Med,
2004). Finally, he certified some kinds of traditional Italian hand-made pastas, including the very
famous “fusillo” (Felitto, Italy, 2003) and was referee in the production of a giant “sfogliatella”, a typical
Italian sweet, and a giant “panuozzo”, a typical Italian pizza-like food, both candidates to the Guinness
Book.
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Selected articles and published studies on oxidative stress
(Fugenio Luigi Iorio, 2000-2010)

1. Iorio EL. Courses of food education in the schools: to eating well — to eating safely [original title “Corsi
di educazione alimentare nelle scuole: mangiare bene — mangiare sicuro’l. Scientific Nutrition Today.
2000. 2: 17.

2. Iorio EL. Mediterranean diet and oxidative stress [original title “Dieta mediterranea e stress
ossidativo’]. Proceedings Conference “The Mediterranean Diet”. April 7-9, 2000. Salerno, Italy. 2000.
Pp. 4-5.

3. Liotti F, Maselli R, De Prisco R, Iorio EL, De Seta C, Sannolo N. Oxidant agents in work environment
and professional bronchopneumopathies |original title “Agenti ossidanti in ambiente di lavoro e
broncopneumopatie professionali’l. Proceedings Meeting “Giornate Scientifiche della Facolta 2000”. May
17-19, 2000. Second University of Naples. Naples, Italy. 2000. Pp. 555-556.

4. Capunzo M, Iorio EL, Cavallo P. Correlation between oxidative stress and plasma lipids levels: results
of a preliminary study loriginal title “Correlazione fra stress ossidativo e livello di lipidi plasmatici:
risultati di uno studio preliminare’]. I Quaderni dell'Universita di Salerno. 2001. 91-102.

5. De Prisco R, Attianese P, Lione D, Balestrieri C, Iorio EL. Oxidative stress and serum lipids.
Proceedings 10t Congreso Italo-latinoamericano de Etnomedicina. September 23-28, 2001. Isla de
Margarita, Venezuela. 2001.

6. Iorio EL, Carratelli M, Quagliuolo L, Caletti G. Oxidative stress evaluation in athletes Proceedings 2nd
International Conference on Oxidative Stress and Aging. April 2-5, 2001. Maui, Hawaii (USA). 2001. P.
60.

7. Iorio EL, Carratelli M, Alberti A. A simple test to monitor the oxidative stress by evaluating total
serum hydroperoxides. Proceedings 274 International Conference on Oxidative Stress and Aging. April
2-5, 2001. Maui, Hawaii (USA). 2001. P. 25.

8. Iorio EL, Escalona M, De Prisco R, Attianese P, Carratelli M. Impairment of redox balance in obesity.
Proceedings 10th Congreso Italo-latinoamericano de Etnomedicina. September 23—-28, 2001. Isla de
Margarita, Venezuela. 2001.

9. Iorio EL, Quagliuolo L, Carratelli M. The d-ROMs test: a method to monitor oxidative stress in
vascular diseases [original title “@-ROMs test: metodo di monitoraggio dello stress ossidativo nelle
patologie vascolari’]. Minerva Cardioangiologica. 2002. 50 (6, Suppl. 1): 143—144.

10. Iorio EL. Oxidative stress as a health risk factor. The role of environment factors. |original title “Lo
stress ossidativo quale fattore di rischio per la salute. Il ruolo dei fattori ambientali’l. Proceedings
Giornate Medico-Chirurgiche Romane "Ambiente: salute o malattia”. October 31, 2003. Rome, Italy.
2003.

11. Iorio EL. The global assessment of oxidative stress [original title “La valutazione globale dello stress
ossidativo’]. 11 Patologo Clinico. 2003. 5/6: 155—159.
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12. Iorio EL, Boccellino M, Balestrieri P, De Prisco, R, Quagliuolo L. d-ROMs test and oxidative stress
assessment. Rendiconti e Atti della Accademia di Scienze Mediche e Chirurgiche. 2003. 157: 49-61.

13. Balestrieri ML, De Prisco R, Nicolaus B, Pari P, Schiano Moriello V, Strazzullo G, Iorio EL, Servillo L,
Balestrieri C. Lycopene In association with [J-tocopherol or tomato Ilipophilic extracts enhances
acyl-platelet-activating factor biosynthesis in endothelial cells during oxidative stress. Free Radical
Biology & Medicine. 2004. 36 (8): 1058—1067.

14. Carratelli M, Iorio EL. Potential usefulness of oxidative stress in nutrition and food supplementation.
Proceedings IV Greek Congress on Free Radicals and Oxidative Stress. October, 7-10, 2004. Larissa,
Greece. 2004. P. 15.

15. Iorio EL. d-ROMs test and global assessment of oxidative stress loriginal tile: “Il d-ROMs test e la
valutazione lobale dello stress ossidativo’l. Diacron International Eds. Grosseto, Italy. 2004.

16. Iorio EL. d-ROMs test in sport. Cosmetic News. 2004. 157: 272-275.

17. Torio EL. Oxidative stress and nutrition. Proceedings VI Macedonian Nutrition Congress. November
19-21, 2004. Thessaloniki, Greece. 2004. Pp. 143—-144.

18. Torio EL. Oxidative stress and nutrition [original title ”Stress ossidativo ed alimentazione’]. In
“Comunicazione ed educazione alimentare”. III Edizione a cura della Centrale del Latte Salerno (Salerno,
Italy). 2005. 13—16.

19. Iorio EL. Oxidative stress, sport trauma and rehabilitation. New proposals for an integrated
approach. Proceedings XIV International Congress on Sports Rehabilitation and Traumatology “The
accelerated rehabilitation of the injured atlete”. April 9-10th, 2005. PP 127. Bologna, Italy.

20. Iorio EL. The global evaluation of oxidative stress. The role of the laboratory loriginal title “La
valutazione globale dello stress ossidativo. Il ruolo del laboratorio”]. Proceedings Congress “Reactive
oxygen species: biochemistry, pathology, prevention, laboratory”. Palermo, Mondello Palace Hotel. May
25th 2005. Palermo, Italy. 2005. P. 27.

21. Iorio EL. Thermal medicine and oxidative stress. Rev Latinoamer Quim. 2005. 33 (suplemento
especial): 63.

22. lTorio EL, Balestrieri ML. d-EOMs test and POX ACT test. Comparison impossible. Clinical
Chemistry Laboratory Medicine. 2005. 43(4): 457—458,

23. Iorio EL, Cinquanta L, Pisano R. A diagnostic algorithm for the oxidative stress [original title “Un
algoritmo diagnostico per lo stress ossidativo’]. Ttalian Journal of Laboratory Medicine. 2005. 1 (3):
137.

24. Rosolia A, Di Leo T, Iorio EL, Lipartiti T. The d-ROMs test automation: analytical performances and
clinical applications [original title “Automazione del d-ROMs test: performance analitiche ed
applicazioni cliniche’]. Ttalian Journal of Laboratory Medicine. 2005. 1 (3): 172.
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25. Banfi G, Malavazos A, Iorio EL, Dolct A, Doneda L, Verna R, Corsi MM. 7The
Iron-o-dianisidine/xylenol orange assay in comparative oxidative stress assessment. Some possible
shortcomings. Eur J Appl Physiol. 2006. 96 (5): 506 — 508.

26. Carratelli M, Iorio EL, Bianchi L. Methods to measure the oxidative stress [original title “Metod: di
misurazione dello stress ossidativo’]. ADI Magazine. 2006. 4 (10): 405 — 414.

27. Corsi MM, Pagani D, Iorio EL, Dogliotti G, Verna R, Sambataro G, Pignataro L. Blood reactive
oxygen metabolites (ROMs) and total antioxidant status (TAS) in patients with laryngeal squamous cell
carcinoma after surgical treatment. Clin Chem Lab Med. 2006. 44(8): 1047-1048.

28. lorio EL. Hypoxia, free radicals and antioxidants. The “Deutrosulfazyme®” paradox. Hypoxia Medical
dJ. 2006. 1-2: 32.

29. Iorio EL. Oxidative stress assessment in Animals. Actuality and perspectives [original title “La
valutazione dello stress ossidativo negli animali. Attualita e prospettive’]. Proceedings “67° Convegno
Nazionale Unione Zoologica Italiana”. Napoli (Italy). 2006, September 12rd-15th. Pp. 28.

30. Iorio EL, Cinquanta L, Pisano R. A diagnostic algorithm to manage oxidative stress. Australasian J
Cosmet Surg. 2006. 2 (1) : 26-30.

31. Torio EL, D’Amicantonio T. The oxidative stress in Odontology. From the basic research to the
clinical practice loriginal title “Lo stress ossidativo in odontoiatria. Dalla ricerca di base alla pratica
clinica’]. Proceedings III Congresso ANMCO. 2006. Rome, October, 13.

32. Iorio EL. Oxidative stress and ageing’ diagnosis, causes, effects, and treatments loriginal title
“Stress ossidativo e invecchiamento- diagnosi, cause, effetti, terapie’]. Proceedings “Giornate Siciliane di
Medicina Estetica”. Palermo (Italy). 2006, March 17t-19th, Pp. 10-11.

33. Iorio EL, Bianchi L, Storti A. Deutrosulfazyme®: a powerful antioxidant [original title
“Deutrosulfazyme®: un potente antiossidante’]. La Medicina Estetica. 2006. 30 (1): 115 — 116.

34. Torio EL. Carratelli M, D’Amicantonio T. Oxidative stress and diseases loriginal title “Stress
ossidativo e malattia’]. ADI Magazine. 2006. 4 (10): 399 — 404.

35. Cavallini M, Iorio EL. Effect of training and antioxidant supplementation on oxidative balance in
martial arts. Journal of Molecular and Clinical Pathology. 2007. 2: 14-15.

36. Cornelli U, Iorio EL. Antioxidants. Therapeutic and diagnostic aspects loriginal title: Antiossidanti.
Aspetti terapeutici e diagnosticil. 2007. GUNA Eds. Milan.

37. De Bernardi Di Valserra M, Iorio EL, Tripodi S, Pedroni F, Dogliotti G, Galliera E, Corsi MM.
Peripheral arterial occlusive disease and COz balneotherapy: effect on free radicals release (ROMs) and
total antioxidant status (TAS). Journal of Molecular and Clinical Pathology. 2007. 4: 27-31.

38. Iorio EL. Oxidative stress and sport [original title: “Stress ossidativo e sport’]. European Journal of
Health, Sport and Nutrition. 2007. 1: 102—-103.
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39. Iorio EL. Oxidative balance and nutritional supplementation in chronic and degenerative disorders
[original title: “Bilancio ossidativo ed integrazione nutrizionale nelle patologie cronico-degenerative’].
Proceedings 3° Congresso Internazionale Nutrizione e malattie cronico-degenerative. 2007, June 2nd and
3rd, Ponzano Veneto (TV), Italy. 2007. 34—39.

40. Iorio EL, D’Amicantonio T, Nardi GM. Nutrition and oxidative stress. From biochemistry to the
clinical practice [original title: “Alimentazione e stress ossidativo. Dalla biochimica alla pratica clinica’.
ADI MAGAZINE. 2007. 92-97.

41. Torio EL, Ferreri C, Cozzolino R, Manara S, Ferreri R. Plasma total oxidant status and erythrocyte
plasmamembrane Iipidomics. A preomising sinergy In the molecular diagnostics of anti-aging.
Proceedings 9t International Congress of Aesthetic Medicine. 2007, October 11th —13th  Milan, Italy.
2007. Pp. 145.

42. Melillo G, Iorio EL, Giuliano F, Balzano, Melillo EM. Oxidative stress in patients with chronic
obstructive pulmonary disease’ validation of a new photometric test (exhalation test) for the
measurement of hydrogen peroxide in exhaled breath condensate. Rassegna di Patologia dell’Apparato
Respiratorio. 2007. 22: 98-104.

43. Pasquini A, Luchetti E, Marchetti V, Cardini G, Iorio EL. Analytical performances of d-ROMs test
and BAP test in canine plasma. Definition of the normal range in healthy Labrador dogs. Vet Res
Commun. 2008. 32 (2): 137-143.

44. Regano N, Iorio El, Guglielmi A, Mazzuoli S, Francavilla A, Fregnan S, Leogrande G, Guglielmi Fw.
The assessment of oxidative stress in clinical practice and its importance in nutrition. Nutritional
Therapy & Metabolism. 2008. Vol. 26 no. 4, pp. 149-162

45. Mandas A, Congiu MG, Balestrieri C, Mereu A, Iorio EL. Nutritional status and oxidative stress in
an elderly Sardinian population. Mediterr J Nutr Metab. 2008. DOI 10.1007/s12349-008-0016-1.

46. Banfi G, Iorio EL, Corsi MM. Minireview: oxidative stress, free radicals and bone remodeling. Clin
Chem Lab Med. 2008. Oct 10. [Epub ahead of print]. PMID: 18847368.

47. Torio EL. The laboratory in oxidative stress study [original title “ El laboratorio en el studio del estrés
oxidativd’]. Consejo General de Colegios Oficiales de Farmacéuticos. Plan Nacional de Formation
Continuada. An4lisis Clinicos II. Modulo II. 2008. 1-28.

48. D’Amicantonio T, Polizzi E, Iorio EL, Gherlone E. Free radicals and antioxidants in the oral cavita
loriginal title “Radicali liberi e antiossidanti nel cavo orale. Un delicato equilibrio”]. Prevenzione
odontostomatologica. 2009. 1: 3—15.

49. Torio EL, Balestrieri ML. The oxidative stress [original title “Lo stress ossidativo’]. Trattato Italiano
di Medicina di Laboratorio, di Angelo Burlina, Ed. Balestrieri C, Piccin, Padua, Italy. 2009. 5633—-549.

50. Mandas A, Iorio EL, Congiu MG, Balestrieri C, Mereu A, Cau D, Dessi S, Correli N. Oxidative
Imbalance in HIV-1 infected patients treated with antiretroviral therapy. Journal of Biomedicine and
Biotechnology. 2009. Article ID 749575, 7 pages. doi:10.1155/2009/749575.
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51. Landoni G, Mariani E, Oriani G, Donarini C, Guerrerio T, Iorio EL. Improvement of antioxidant
status In women conventionally treated for breast cancer after 12 months of a cow milk whey-based
supplementation. A preliminary study. Mediterranean Journal of Nutrition and Metabolism. 2009.
2(2): 127-131.

52. Torio EL. New perspectives in oxidative stress research’ the Redoxomics. Proceedings International
Conference on Advances in Free Radicals Research, Natural Products, Antioxidants and Radioprotectors
in Health — Ninth Annual Meeting of the Society of Free Radical Research India. January 11th-13th 2010.
Hyderabad (India). 2010. 26-27.

53. Torio EL. The novel field of Redoxomics. Proceedings BIT Life Sciences’ 3*¢ Annual PepCon-2010.
March 21t-23th | 2010. Beijing (China). 2010. 283.

Salerno, 30th March 2011. Eugenio Luigi Torio

TRATTATO ITALIANO DI MEDICINA DI LABORATORIO
Fondato da Angelo Burlina

28. LO STRESS OSSIDATIVO
Volume IX

L. lorio, M.L. Balestrieri
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Contributions to preventive medicine and health by assessment of total
oxidative stress, and the latest finding in the world

Prof. Eugenio Luigi Iorio, MD, PhD

International Observatory of Oxidative Stress (Salerno, Italy)

Among all known “health’s determinants” lifestyle — that, in turn, includes nutrition, exercise,
cigarette smoke, alcohol, drugs and so on — plays a crucial role in preventive medicine (1). In fact very
simply positive change in life style, e. g. weight loose, can prevent or improve many common diseases
like cardiovascular diseases, diabetes, obesity, metabolic syndrome, neurodegenerative disorders and
cancer, that are the leading causes of millions of deaths each years in industrialized countries (1).

On the other hand all the above diseases showed closely related to oxidative stress as defined
as the breakdown of the equilibrium between the production and the elimination by antioxidants of
chemical oxidant species, like oxygen free radicals (2, 3).

Therefore the identification of oxidative unbalance and its correction is an important step of
any strategy aimed to build a healthy lifestyle and to prevent/control many lifestyle-related diseases (4).
However because oxidative stress doesn’t exhibit a specific clinical picture it can be recognised only by
means of specific laboratory tests, like those of the so-called Carratelli’s panel, that includes mainly
d-ROMs test, BAP test and the newly developed anti-ROMs test (5).

In this emerging field of preventive medicine, Carratelli’s panel test proven suitable in clinical
practice either in subjects predisposed or in those suffering from life style-related diseases thus
positively contributing to the reduction of morbidity and mortality for all causes in general population (6,
7).

In fact in primary prevention d-ROMs test was able to identify all the major life style related
health risk factors like cigarette smoke (4, 8), alcohol abuse (9), heroin addiction (10), low exercise (11) as
well as strong aerobic activity (12) and so on. Interestingly, on the light of the recent nuclear accident in
Japan, d-ROMs test was able to detect oxidative stress in patients undergoing radio iodine therapy (13)
and to evaluate the effectiveness of vitamin C supplement on oxidative stress lowering in irradiated mice
(14). In fact the main effect of ionising radiations is to break covalent bonds like that of water molecule
thus generating the powerful hydroxyl radical (HHO®) and therefore organic hydroperoxides that are
detected by d-ROMs test (15).

Moreover d-ROMs test showed useful in clinical practice in order to monitor oxidative stress
in classically life style related disorders like hypertension (16) even after specific pharmacological
treatment (17, 18), in dyslipidemia after simvastatin intake (19), in type 2 diabetes mellitus after
glutathione precursors supplementation (20), and in lower limb vascular disease after antioxidant
supplementation (21) as well as after thermal treatments (22). Noticeably d-ROMs test values increased
after episodes of obstructive sleep apnoea (23) a risk factor for stroke, where very high level of oxidant
capacity were found (24), but decreased after carotid endarterectomy in patients taking oral
dypiridamole (25), thus showing its singular ability to evaluate ischemia reperfusion damage, according
to previous preliminary reports (26).

However in a new perspective of preventive medicine we should consider that more than half
of all future vascular events will occur in individuals without classical health risk factors linked to life
style like (27). For example, in a large-scale analysis of >27,000 healthy American women, 77% of all
future events occurred in those with LDL-C levels <4.14 mmol/L (<160 mg/dL) and 45% of all events
occurred in those with LDL-C values <3.36 mmol/L (<130 mg/dL) (27). Therefore although risk-scoring
systems that additionally evaluate traditional risk factors such as smoking, hypertension, and diabetes
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greatly improve risk prediction, multiple studies demonstrate that 20% to 25% of all future events occur
in individuals with only 1 of these factors (27).

On this basis inflammation and oxidative stress biomarkers are considered fundamental in
preventive medicine (4, 27). For instance a preliminary study showed that normal levels of triglycerides
and/or cholesterol can be associated to high d-ROMs test values and vice versa thus suggesting that 1)
oxidative stress can be an independent health risk factor (28) and ii) the evaluation of oxidised
cholesterol (ox-LDL), rather than total cholesterol, can be a suitable biomarker of cardiovascular risk, at
least in type diabetes mellitus and/or obesity (29).

Moreover higher d-ROMs test values compared to healthy controls were found closely related
to high sensitivity C Reactive Protein (HS-CRP) in cardiovascular diseases (30) and associated to
periodontitis, a relevant clinical model of inflammation linked to atherosclerosis (31—34).

Furthermore, oxidative stress as measured by d-ROMs test showed useful in erectile dysfunction that
revealing an endothelial dysfunction can predict more severe atherosclerosis (35).

Finally interventions studies like a Mediterranean diet-like nutrition regimen was shown to reduce
d-ROMs test values in obese subjects (36).

In conclusion, lifestyle-related health risk factors and diseases are closely related to oxidative
stress, an unbalance between pro- and anti-oxidant factors. Any clinician should examine any subject at
risk or suffering from oxidative stress with specific tests, like d-ROMs test, able to identify and
circumstantially define the true status of the systemic/local oxidative balance (production/elimination
ratio of chemically reactive species). This new behavior of healthy professionals is the right premise not
only for any antioxidant therapy prescription, when indicated, but also for a correct monitoring of either
specific or antioxidant systemic/topical treatments, thus contributing to the reduction of the burden of
lifestyle-related diseases.
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Life style related health risk factors: cigarette smoke. 2.
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Emerging health risk factors: ionising radiations. 1.
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Emerging health risk factors: ionising radiations. 3.

J. Radiat, Res.

[(H,0
H.

HO* H,0
RH

Respiration

g

hv <ionising radiations

Oxidative
damage

R,H ROOH

OX|dat|ve
damage

Regular Paper

Pretreatment with Ascorbic Acid Prevents Lethal Gastrointestina
Syndrome in Mice Receiving a Massive Amount of Radiation
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Bone marrow transplantation/Apoptosis/DNA microarray.

While bone marrow or stem cell transplantation can rescue bone marrow aplasia in patients acciden-
tally exposed to a lethal radiation dose. radiation-induced irreversible gastrointestinal damage (GI
syndrome) is fatal. We investigated the effects of ascorbic acid on radiation-induced GI syndrome in mice.
Ascorbic acid (150 mg/kg/day) was orally administered to mice for 3 days. and then the mice underwent
whole body irradiation (WBI). Bone marrow transplantation (BMT) 24 h after irradiation rescued mice
receiving a WBI dose of less than 12 Gy. No mice receiving 14 Gy-WBI survived. because of radiation-
induced GI syndrome, even if they received BMT. However, pretreatment with ascorbic acid significantly
suppressed radiation-induced DNA damage in the crypt cells and prevented denudation of intestinal
mucosa; therefore, ascorbic acid in combination with BMT rescued mice after 14 Gy-WBI. DNA microar-
ray analysis demonstrated that irradiation up-regulated expressions of apoptosis-related genes in the small
intestine, including those related t the caspase-9-mediated intrinsic pathway as well as the caspase-8-
mediated extrinsic pathway, and down-regulated expressions of these genes in ascorbic acid-pretreated
mice. Thus, pretreatment with ascorbic acid may effectively prevent radiation-induced GI syndrome.
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The evidence of Carratelli’s panel
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Oxidative stress related diseases:
essential arterial hypertension. 1.
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Oxidative stress related disases: dyslipidemia. 1.
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Oxidative stress related disases: type 2 diabetes. 1.
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Oxidative stress related disases: type 2 diabetes. 3.
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Oxidative stress related diseases: stroke.

700 P<0.0001

600

=500
x
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<
© 400

300 F
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Controls
(n=44)

Significantly higher
patients vs. co)

Oxidative stress related diseases:
coronary angioplasty.

600 p<0.001

vs. before coronar
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Oxidative stress related diseases:
carotid endarterectomy.

500

400

CARR U

100

0:05 /
sal value

10’ clamp

Oxidative stress related diseases: lower limb
vascular disease (claudicatio intermittens). 1.

500[ = controls (N=12) 0<0.02
[ | Patients (N=15)

400

D300

Before tﬁerapy '

Significant lowering vsé/b
after antioxidant
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Oxidative stress related diseases:
lower limb vascular disease. 2.

2 Before treatment p<0.001 pts vs. ctrl baseline
3 After water treatment

fter CO,-water treatment

Controls
(N=15)

Significantly loweri
immersion in CO,-e

Oxidative stress related diseases

& The plasma based markers recommended for use in g|oba| risk assessment are low-

dre vascular events
3 large-scale analy '\1

urred in those yvtﬁ
5 occurred in t;hose

of >27,000 healthy American women, 77% ofig
LDL-C levels <4.14 mmol/L (<160 mg/dL) arg
with LDL-C values <3.36 mmol/L (<130 mg/dL

@ Although risk-scoring systems that addi /onally evaluate trad
as smoking, hypertension, and diabetes’ greatly\ improve risk
studies demonstrate that 20% to 25% of aI futu i:vents o

gl risk factors such
rediction, multiple

ih individuals with
only 1 of these factors. /

se Withqiilt disel‘se

@ The prevalence of traditional risk fac'tors |.J; almost as high i
as in affected individuals. / /

i

The dark side of
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Normal levels of plasma triglicerides can be
associated to high plasma oxidant capacity

The 79% of subjects with normal
levels of plasma triglycerides have

- lowto high levels of oxidative stress,

. ,accordmg to the d-ROMs test '

- 1 | 321-360 CARR U (Low-middle OS) /
29% | 20% [ e / \
; - 301-320 CARR U (borderline) Ll
5% | <300 CARR U (normal)
21% 28%
T Oxidative stress (OS) levels
mg >170 mg - _
(n=42) (n=25) according to the d-ROMs test l
d-ROMs test |nteggatesgtheanaly5|s i plasma
lipids in the dlseasespreventlo (De Pr:

=

ico, 2001)

Normal levels of plasma total cholesterol can be
associated to high plasma oxidant capacity

The 48% of subject with normal
levels of plasma total cholesterol
have low to high levels of oxidative
stress, according to the d-ROMs test

321-360 CARR U (Low-middle OS)

26%

301-320 CARR U (borderline)

13%
11%

<300 CARR U (normal)

0xndat|ve stress (OS) Ievels

 (n=21)

 <200mgldL

>200 mg/dL
()

~according to the d-ROMs test

2| |

|

\

\
May be that OXIDATij STRESS is)an ind

I

health risk fa. tor (De Prlsco, 200
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Increased levels of plasma HDL-cholesterol can be
associated to high plasma oxidant capacity

d-ROMs test integgg
lipids in the diseases

Normal levels of plasma LDL-cholesterol can be
associated to high plasma oxidant capacity
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Emerging risk factors for cardiovascular
diseases: the role of oxidised LDL..

A(m=23)| 99.19+23.75 415.81%8.8 4220605 / '
//\7 ET
B(n=14)| 102.32+20.09 410441170 |
/!'
C(n=9) | 102.5+26.05 396,{41-.183.7\
[ ]
D(n=9)| 98.28+15.9 49.2if147.7 \\\

Significant impairmen
values of plasma Ox-LD!

Biochemical basis of atheromatous lesion

native Platelrts
LDL
ox LDLX/ \ox oL | P Monocyles
l NO —
lScuvuﬂgcv Scavenger
Receptor Rucoptor
WL s MCP-1 Selecting CAter o3
ET e VCAM-1
NOS NO
; Endothelium
(-
NO

O
The relevant role of oxidati
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Emerging risk factors for cardiovascular
diseases: the role of inflammation.
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o
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Significant correlation
High Sensitivity CRP in

Emerging risk factors for cardiovascular
diseases: the model of periodontitis. 1.

Periodontitis

s
[ L.
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/
/I
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\

Cardiovag;'/cul%r diseeses%g

Inflammation:«
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Emerging risk factors for cardiovascular
diseases: the model of periodontitis. 2.

Periodontitis

/
OXIDATIVE /E\KRESS

-—\

Cardiovascular diseases
/ |

\

Oxidative st

Emerging risk factors for cardiovascular
diseases: the model of periodontitis. 3.

500

400

Controls
(n=19)

I/I

&g) tesE

Significantly hlgheréhll
| (’Tang ki, 2009)

periodontitis patients
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Emerging risk factors for cardiovascular
diseases: the model of periodontitis. 4.

600

500

Baseline After Eerapy
/(1 month)

/
/
/
/
/

/

/

Significantly loweri
specific therapy in

Emerging risk factors for cardiovascular
diseases: the model of periodontitis. 5.

d-ROMs test CRP LTL

— p£<0.001 —

mg/L

Controls PEs
(n=207) (n=356)

Total Oxidant Capacity Inf!,émmi:ation

[ ]

\

Significantly higher

telomere length in pat asi, 2011)
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Periodontitis and oxidative stress

xidative tissue

/ !
/ |
l |
/ |

vasoconstriction
gliferation

Emerging risk factors for cardiovascular diseases:
the model of erectile dysfunction. 1.

= The same vascular/endothelial
occur in the coronary art/é ies are li
in the cavernosal arterig#', the pri

supplying penile erectile'tissue.

7

Iy artefies'
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Emerging risk factors for cardiovascular diseases:
the model of erectile dysfunction. 2.

500

400

Controls NON ART ED
(n=20) f

Significantly higher :
dysfunction vs. cc

Emerging risk factors for cardiovascular diseases:
the model of obesity. 1.

FRFC PR

O
855 + 209 614 229
n

/ /
128 + 68 / / \\ 263 £ 153 P=0.0001/

R (pg; |||L)
97 volunteers were analysed (age between 18 and 35 years). The/volu \two groups accordlng t )
their Body Max Index (BMI): group A formed by 25 thin sub]ec _‘fwth BNI = 22 = 2 and meal =26+4 years, grou|
B formed by 72 fat subjects with BMI = 36 = 8 and mean age 27 + years. In all the volunteers were carried jout th:
following measurements:(1) Echo-color Doppler measurement of intima-rpedia thickness (IMT) of ommon carotld artery;
(2) Plasma Reactive Oxygen Metabolites (d-ROMs test). (3) Insuhp tolerance test (KITT). (4) Insuli

The results show in fat subjects a higher oxidative stress and //‘75L///n -resistance compared in bjects despite a no
significant intima-media thickness difference. Therefore ,obese subjects hav\ifn oxidative an insuliry resistance

i

meers were subdivide

that are more evident than in thin subjects. Maream;r there [/s a non-significant differen f intima-medja thickness
between the two groups. The insulin resistance and the increased oxidative stress in young obese subjects may represent
an early diagnostic element of endothelial dysﬂ/nct/a/z//n spite of' intima-media f\uckness. - /

Significanlty highe
resistance in obese vs
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Emerging risk factors for cardiovascular diseases:
the model of obesity. 2.

E  Normolipidemics (n=24)

[ Hyperlipidemics (3=24) p<0.001

d.J{OM Wm;(valu35|n obese ,,,,,
ren ntrols (At“bek 2004)

Emerging risk factors for cardiovascular diseases:
the model of obesity. 3.

600[F men [ women [l Men + Women p<0.001 JP vs. MR

A

Muruwpegg es
T =72, W=o2)

Jpanese peoples /
(M=80; W=35)

Significantly increased.d-RO Ates%: alu
in Mongolian vs. Japane les (Komatsu, 2006)
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Emerging risk factors for cardiovascular diseases:
the model of obesity. 4.

12.0

P=0.04 ——————
[———— P<0.006—
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Emerging risk factors for cardiovascular diseases:
the model of obesity. 5.
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The predictive role of d-ROMs test

70 98% 704 YRR
R PO o Zo50
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Months of follow-up / Month ;\f follow-up /

Kaplan-Meier survival curves accor/dln to 7\5th d- ROMs test percentile?,
considering cardiac death (A) and ):otal mortahty (B) as. -end-points,/
[ normal d-ROMs test values; o abnormally h|gh d-ROMs test values] J

/ w /
/ | /
J | | | 4

More high d-ROMs test valflues,mo\ne h|gh mortahty ..........
at 24 months (Vassalle/2006)

Survival rate (%)

o

From the clinic to the laboratory. 1.

Clinical suspect
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From the clinic to the laboratory. 2.

0. S. biochemical assessment
1
———

Inflammation/infection markers
(ESV, CRP, AST, leukocytes) INTAKE/ABSORP/AVAILABILITY

o
Normal Abnormal O. S. by abnormal reactivity
Metabolism/respiration markers (u)
(BMI, thyroid hormones,LDH,lactate) i

Normal Abnormal g° O. S. by metabolic/respiratory deficit
Cardiovascular markers
(cholesterol, HCY, nitrates?)
Normal Abnormal 0. S. by pO, changes
Toxicity/exposure markers (AST, ,-" \
ALT, alcohol, drugs, chemicals) ,' \
n

Normal Abnormal 0. S. by microsomial mductmn

9.5 byindeliniiscases FURTHER INVESTIGATIONS

EZIOLOGIC DIAGNOSIS
SPECIFIC TREATMENT
EMPIRIC APPROACH 0. 8. MONITORING

RECOVERY
y os MONITORING
RELAPSES PREVENTION

Oxidative stress in preventive medicine

@ Reduce the exposition to pollutants in your
home/job environment =

@ Make a regular exeruseef"’

& Improve your nutrition (meditertanean dic;?/t
model) / /\T’ l //
@ Ask to your doctor/ harmacist for|oxidative
stress / \ /

@ Check for OX|dat|ve [ stress be to take

supplements \ /

/o
Take to-hom:
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Assessing to monitor and to prevent oxidative stress

@ Lifestyle-related health risk factors and diseases are
closely related to oxidative stress, an unbalance betwe
pro- and anti-oxidant factors.
@ Any clinician should examine _any’ subl

risk J
suffering from oxidative stress{]w:th spec:flc afests, like d
ROMs test, able to identify andqclrcumstantlally define th
true status of the systemic/local ox:datlve balance\
(production/elimination ratlo of chemlcally reactlv
species). E /
# This new behavior of health profess:onals is the rlgh!t
premise not only for any antlo idant therapy escrlptloq,
when indicated, but also for a correct momto "l:;rg of elther
specific or antioxidant systenyc/top:cal treatments thus
contributing to the reduction | of the burden of In/‘.'estyle-
related diseases. / \ . .

1st Free Raglcal éemma% 2003 =
9th Free Radical and . ntlomdant/Semmfar, 2011

!@_{;—

9th FREE RADICAL AND ANTIOXIDANT SEMINAR

A special thank to )Vlr Yasushiro S¢
from Wismerll Ltd Tokyo (Japan |

\

www. osservatorlostress ss:datl 0.0rg /

T ) .
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HLE ERE

Masayasu Inoue

EWORT: OB - Bl R
RIRHNERFRF e B EAAER R el | %

[ & rRE]
g oLEEN
1970 47 LR B EPR AR3
19734 A VR« ~ULU ¥ IBHE  ME
1974 4 [ILRFRFRE EPHAR (REYEHE) BT
1978 4 REAKS: RS0 A beahle  GRAT
19804 T ANR— KT A i aZ AV ERKY BEHER
1983 4 REAKYE ESEE AfueaiiE  Bh#d=
1989 4F  KEZ 7 NKF B A T/AERY KEHERER
1992 4F RIS KPR TPE B EPER LT - o TRiesmmeE 2z
2011 4wk B - Bl E
PN TRV NE N TR = Ve 2 i S R e e e L R R e 6
BIEICES

[#4£B I OHEES)
AARA RS FEER)
HARKIEREYS GRER)
A AN Y= GREE)
AARLA b L A5a (BREF)
HEE7 ) —5 O hv%s (£8)
New York Academy of Science (£E8)

B fEEpE 2 (A R)

[F#]
1. Renal Biochemistry (Elsevier)
2. Glutathione (John Wiley & Sons)
3. Antioxidants in Therapy and Preventive Medicine (Plenum)
4. Trends and Future Perspective in Peptide and Protein Drug Delivery The Liver, Biology and
Pathobiology (Raven Press)
5. Methods in Enzymology Vol. 133 & 169 (Academic Press)
6. IEMEREE L RE (PR
7. WEVERE SR L ERE (PR
8. VMR & v 7 T nE GEREY A =T 474 v )
9. MM & ERRIPE (FES7HIR)
10. 1EPERRE LEE) (L2 HAR)
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A=A L & R SR B 6 SR D AT R
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AMOBERET T—AEEEIE] THo, 0 02bAETE 1 2RI THRD BRICIEREEAT I HEICLLE
TERRELO MR A2 AR L C & 72, Ky O REE R R & BUROERF MR D5 KFEIT NS5 7 ) 7 i
BB OB E U CHIBREY, EiX, YEFOFUAHERREE X, 4 bENOMATNICE SV TR Y | B0
Mot RS PE R AR T 2B ICIT D 7 ) TROBEBEHRDILN > TEBY, B hOAEFRLEL LR L
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Free Radical Theory of Evolution and Survival Instinct

Prof. Masayasu Inoue M.D., Ph.D.,

Vice-president * Trustees / Miyagi University
Professor / Department of Biochemistry & Molecular Pathology,Osaka City University Medical School

The principle of the evolution of life is “one creation and one hundred thefts”. This rich and
diverse world of life has resulted from the application of one that happened to arise from zero into a
multitude of objectives that were close to but not exactly the original objective. The Cambrian period,
which divides the ancient ultra-hypoxic world and the present oxygen-rich world, is interesting as an era
of gene explosion. Indeed, the primeval Cambrian environment of the Earth survives in various parts of
the body, and the Precambrian anoxic world spreads in the digestive tract, which is inhabited by
numerous absolute anaerobes, and continues to rule man’s birth, aging, diseases, and death. Animals
that acquire energy through oxygen-mediated metabolism have evolved oxidative stress into a system to
control it, and developed automatic mechanisms to instantly sense when, where, and how much energy
is needed and supply it. In this seminar, “diverse survival strategies of life in the illuminated world and
the significance of oxidative stress in the pitch-black world” are discussed from the viewpoint of
evolutionary biology. In the Stardate system, “creations and extinctions are common events”, but it is the
mission of a cultured living system to proceed through life processes as fast as possible until it perishes.
In this lecture, also, the present state of areas stricken by the Great East Japan Earthquake and
reconstruction assistance projects are described to invite support from the audience.
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Filippo Carratelli
ZA4V9R-BFTvY

DIACRON INTERNATIONAL / S5 Huffitk « S5 PR R

(R&AE]

T4V R BTTy VL, 197296 A 15 HIZA X V707 v vt — hCTAEENT-, PPorciatti T35
B A2V T7Dr7ayt—F) T, 1991 FITEXHEMNE & L TE TIEEZTIUG L, 1991 £ 6 3 M, &
TFRFZ (A ZVT) OBEZEELF 2% LI, 10O RIE T T 4 — 7 FEEEAI L L TE .,
1991 55 2000 2T Tk, KTWMAOT 7 4 — 27 FEER EWIT LT, = h ¥ A A TERLE,
B THF, ZOBHE, 7 RUERE, arvta—27nr7 I 7icbifiboiz, 1996 4725 2000 4275
FTT~ Y U ERE LR, 7T YLD NGO [Associacdo Amazonia] O—H & LTT ~ Y UKD
EMSIFEMEOREIZEE DT,

2001 FEDFFEICHGEN ZBEL DI H A~ =T RE (A=A M7 V7)) IZEF L%k, 2001 4 11 A0D
RPlO~ynw « 77w ) LIL@E, d-ROMs 7 A k., OXY-Adsorbent 7 A k., BAP 7% I, SHp 7 &
MZE DL A N L AFHME 2 WM S R SE D 12O DIEE 2 1T> T& 72, 2008 b E LAY —T &
EZfE L, DERDOKEMEDTF A NI AN=V « FY =T FH A VEAFEL TS, 2011 EHET,
RBOEAE TF 4770y « £ F—F v aF ] ZBWT, Bfikan—8L LT, Sthofifm, Jik
mA2HY L Tnd,
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[Filippo Carratelli's Profile short curriculum vitae]

Filippo Carratelli was born in Grosseto on 15 June 1972. He attended high school at the
Technical Industrial Institute “P.Porciatti” (Grosseto, Italy) and obtained the secondary-school diploma
as electro-technician on 1991. From 1991 he attended the first 3 years of telecommunications
engineering University in Siena (Italy). Since teenager he worked as carpenter and antique furniture
restorer and, as part time job, between 1991 and 2000 beside continuing carpentry and antique restoring,
had experience working as electrician, plumber, house restorer, vineyard farming and computer
programming. Between 1996 to 2000 he travelled several times to Amazon forest where as a member of
the Brazilian ONG “Associa¢gdo Amazonia” he helped protecting the incredible biodiversity of Amazon
basin.

Beginning of 2001 he went at Tasmania University (Australia) to improve his english
language skills. November 2001 he started working with his father Mauro Carratelli in order to help him
to further spreading in foreign countries the concept of oxidative stress assessed by means of d-ROMs,
BAP, OXY-Adsorbent and Shp tests. From 2008 he and his wife acquired an olive tree farm where a
small but top quality quantity of extra virgin olive oil is produced. Nowadays 2011 he is fully involved
with his father family company “ Diacron International srl ” where he has a position on the Board of
Directors and he is responsible for the technical and manufacturing aspects of the company.
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Carratelli FHMEDRES & FRT A b DRBIT

TZLY YR TTv)Y
DIACRON INTERNATIONAL #F / BEgsEuiR - L5 B R

Carratelli fliEEIL, 20 FERIOWFFERRFE OMR TH 5,
AREEITIZ, TiFH D d-ROMs 7 A b, BAP 7 A ., OXY-Adsorbent 7 A . SHp 7 A DOz H, Hr
7212 BAT 7 2 b, OX-Chol 7 A2 b, Anti-ROMs 7 A &G £ TV 5, Carratelli JIEZEIL, BAF L4
LHIEE CELA ML AFHIIICEH SN CWD R, ~vr - 77 > UL, #H7cll UrinOx (JRPEE(LE)
TAN, NOBEYEET A N, ILOEEE(E T A - & BH%S Liz,

UrinOx 7 2 b ClE, ROOBBLYETHICTHECTX 5, A% 47 CEREARELES Th5 I o
BRPEIET A b R OMLOBEEEA T A b ClE, ILO—EAMHT T TIRIE L. HOLMICT 2 bR
FENTE B,
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History of the Carratelli Panel and Introduction of new Carratelli tests

Mr. Filippo Carratelli

Vice President and Chief / product-development of Diacron International srl

The Carratelli panel is the result of more than 20 years of research and development. The
complete panel is comprised of the well established d-ROMs, BAP, OXY-Adsorbent and Shp tests and the
emerging BAT, OX-Chol and Anti-ROMs tests.

The history of the panel is illustrated from the beginning of development, through the panel applications
in the assessment of oxidative stress up to recent times.

UrinOx, Skin Acidity and Skin Peroxides are the new developed tests by Mauro Carratelli.

UrinOx is an interesting and easy to perform test to assess per-oxidized substances in urine. Skin
Acidity and Skin Peroxides Test system will play an important role for skin care. The two tests are
performed in few minutes after collecting the sample rubbing by a cotton swab a small patch of skin.
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Rei Shibata
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20054F 7 A U A .DEF = (AHA)  Katz Young Investigator Award
20074F  HAARPEBRZRY2  CPISH
2008  HALNERFE Young Investigator Award HEFHE
2009F  HALAREH4E  Young Investigator Award 1E55E

[(ZE]
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[Fax]
1. Ouchi N, Higuchi A, Ohashi K, Oshima Y, Shibata R, Akasaki Y, Shimano A, Walsh K. Secreted
frizzled-related protein 5 functions in adipocyte-macrophage crosstalk as a modulator of obesity-induced
metabolic dysfunction. Science. 329(5990):454-7, 2010.
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2. Kondo K, Shibata R, Unno K, Shimano M, Ishii M, Kito T, Shintani S, Walsh K, Ouchi N, Murohara T.
Impact of a single intracoronary administration of adiponectin on myocardial ischemia/reperfusion
injury in pig model. Circulation; Cardiovasc Interv. 3(2):166-73, 2010.

3. Shimano M, Shibata R, Inden Y, Yoshida N, Uchikawa T, Tsuji Y, Murohara T. Reactive oxidative
metabolites are associated with atrial conduction disturbance in patients with atrial fibrillation. Heart
Rhythm. 6(7):935-940, 2009.

4. Kondo M, Shibata R, Miura R, Shimano M, Kondo K, Li P, Ohashi T, Kihara S, Maeda N, Walsh K,
Ouchi N, Murohara T. Caloric restriction stimulates revascularization in response to ischemia via
adiponectin-mediated activation of endothelial nitric-oxide synthase. J Bio/ Chem. 284(3):1718-1724,
2009.

5. Takemura Y, Ouchi N, Shibata R, Aprahamian T, Kirber MT, Summer RS, Kihara S, Walsh K.
Adiponectin modulates inflammatory reactions via calreticulin receptor-dependent clearance of early
apoptotic bodies. J Clin Invest. 117(2):375-386, 2007.

6. Shibata R, Sato K, Pimentel DR, Takemura Y, Kihara S, Ohashi K, Funahashi T, Ouchi N, Walsh K.
Adiponectin protects against myocardial ischemia-reperfusion injury through AMPK- and
COX-2-dependent mechanisms. Nature Medicine. 11(10):1096-1103, 2005.
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Clinical significance of the oxidative stress markers in cardiovascular
disease

Dr. Rei Shibata M.D., Ph.D.
Assistant Professor / Department of Cardiology, Nagoya University Graduate School of Medicine

Oxidant stress is associated with atrial fibrillation (AF). However, little is known about the
relationship between serum markers of oxidation and electrical activity in AF patients. Here, we
investigated the potential association between serum markers of reactive oxidative metabolisms and
atrial remodeling in paroxysmal or persistent AF. We measured derivatives of reactive oxidative
metabolites (DROM), an index of oxidative stress in consecutive 306 AF patients receiving
radiofrequency catheter ablation (RFCA); 225 paroxysmal AF patients (PAF) and 81 persistent AF
patients (PsAF). We also measured filtered P wave duration (FPD) by P waves signal averaged
electrocardiogram (P-SAECG). Patients were followed up for 1.2+0.8 years.

DROM levels in patients with persistent AF (341.6+85.5 Carr units, P < 0.001) were
significantly higher compared with paroxysmal AF (305.0+77.7 Carr units) (left). DROM levels in
persistent AF patients, but not paroxysmal AF patients showed a positive correlation with FPD (r = 0.56,
p < 0.001) (middle). Furthermore, Kaplan-Meier analysis revealed that the highest quartile of basal
DROM levels exhibited a significantly higher AF recurrence rate after RFCA in patients with
paroxysmal AF (p < 0.01) (right). Thus, measurement of DROM could provide useful information in the
management of AF.
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Significance of the d-ROMs test in elderly persons

Dr. Takashi Hitsumoto M.D.
Director / Hitsumoto Medical Hospital

[Background and Purpose] Recently, the average lifespan of Japanese has been the most markedly
prolonged throughout the world. As a result, clinicians need to examine a large number of elderly
persons. In particular, heart failure and cerebrovascular disorder affect not only elderly persons’
prognosis but also activities of daily living; therefore, it is important to prevent these disorders. Even if
they develop, the condition must be controlled for recurrence prevention. Oxidative stress plays an
important role in the onset and recurrence of cardiovascular diseases. The d-ROMs test is emphasized as
a clinically available marker of oxidative stress. In this study, we investigated the clinical significance of
this test in the control of chronic heart failure and prevention of cerebral infarction in an elderly series.

Study 1. Significance of the d-ROMs test in elderly patients with chronic heart failure

[Subjects and Methods] The subjects were 410 elderly patients with chronic heart failure (mean age:
78+7 years, 130 males, 280 females). We examined the relationship of the d-ROMs test with heart
failure-related admission, echocardiographic findings, and blood/urine biochemical markers.

[Results] The d-ROMs test value in patients with a history of heart failure-related admission (n=74)
was significantly higher than in those without such a history (n=336)(445+96 vs. 371+89 U.Carr.,
respectively, p<0.0001). The d-ROMs test values in patients with left heart hypofunction or kidney
disease were high. These values were correlated with the BNP (r=0.24, p<0.0001), high-sensitivity CRP
(r=0.39, p<0.0001), and high-sensitivity troponin T (r=0.35, p<0.0001) levels. On multivariate analysis,
the history of heart failure-related admission, presence of kidney disease, BNP level, high-sensitivity
CRP level, and high-sensitivity troponin T level were selected as independent factors for a dependent
variable, the d-ROMs test (p<0.01, p<0.01, p<0.0001, p<0.0001, and p<0.0001, respectively).

d-ROMs levels increased in subjects with
history of admission by heart failure
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Study 2. Possibility of d-ROMs test use as an index to predict the onset of cerebral infarction

[Subjects and Methods] The subjects were 352 elderly persons without a history of cardiovascular
disease (mean age: 76+7 years, 94 males, 258 females). As an index of the cerebrovascular function, we
calculated the pulsatility index (PI) of the common carotid artery on carotid echography. As an index of
blood fluidity, we measured the blood flow time using a blood fluidity-measuring device (MC-FAN). We
examined the relationship between these indices and the d-ROMs test.

[Results] The d-ROMs test was correlated with the PI (r=0.22, p<0.0001) and blood flow time (+r=0.27,
p<0.0001). Based on the results of double regression analysis, the PI (p<0.001) and blood flow time
(p<0.0001) were selected as independent factors for a dependent variable, the d-ROMs test.

Relation of d-ROMs and cerovascular
function, blood rheology
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[Conclusion] The application of the d-ROMs test in addition to conventional examination items may
provide information useful for the management of chronic heart failure and prevention of cerebral

infarction in elderly persons.

The 9th Oxidative Stress / Antioxidant Seminar

78



(W]
PR
1986 4 4 f

19934 9 A
19974 3 H
~2000 4 12 A
20014 1A
~2008 4 3 H
20054 4 A
20084 4 A

HAEICES

(58]

BHs JE=

Junzo Nojima

I ARFRFBE FEFRBR AR | 2

RBRRZ BRAEVIRIFTERTI B IREE  SCERECE BRI
KBRS EFEM R IRbe BRI  SCERECE R

RERRE: EREEAEEIRY: SRR (%)

KBRS JERE R )

RBrRZ BRI R EREANE AR AR

W HARFRF e EERIZER AR HRRET  #i%
RERRZFERF B EFR07ER IEdR Gf)

SogE, Mk - Ik

(2B L OH2TES]
AAMANR Y= GHER)

H AR A =

A A AR 1L 172
HAEZREFR
SR NIIRE ==
H AR 97

WHEY2 GREER)

[(R#]

2009/ 5 A

[F]

44 0] NE SRR AN E

Lecture 4

1. Yanagihara M, Tsuneoka H, Sugasaki M, Nojima J, Ichihara K. Multispacer Typing of Bartonella
henselae Isolates from Humans and Cats, Japan. Emerg Infect Dis. 16: 1983-1985, 2010.

2. Tsuneoka H, Yanagihara M, Otani S, Katayama Y, Fujinami H, Nagafuji H, Asari S, Nojima J,
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Figure. Comparison of the oxidation stress index (OSI) between the diagnostic categories of non-Hodgkin lymphoma.
@1The OSI levels were significantly higher in patients with DLBCL and MCL, regarded as aggressive varieties of lymphoma,
than in those with MALT and FL, indolent varieties (Mann-Whitney test). @2The OSI levels were significantly higher in DLBCL
patients with stage 111 or IV disease than in those with Stage 11 disease (Kruskal-Wallis test). *p < 0-001.
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Application of "oxidation stress index" to diagnostic evaluation of
non-Hodgkin lymphoma

Junzo Nojimal, Yukari Motoki!, Hidehiro Tsuneokal, Hirohiko KuratsuneZ?, Kiyoshi Ichihara!

1 Department of Laboratory Science, Faculty of Health Science, Yamaguchi University Graduate School
of Medicine, Yamaguchi, Japan

2 Department of Health Science, Faculty of Health Science for Welfare, Kansai University of Welfare
Science, Kashihara, Osaka, Japan

[Background] Oxidative stress caused by the increased production of reactive oxygen species and/or
decreased efficacy of the antioxidant system is implicated in the pathogenesis of various disease entities
such as arteriosclerosis and malignant tumor.

[Materials and Methods] To investigate the role of oxidative stress in the pathogenesis of non-Hodgkin
lymphoma (NHL), we measured both oxidation and anti-oxidation activities simultaneously in sera from
62 NHL patients and 312 healthy volunteers, the former by d-ROMs test and the latter by BAP test
using a JCA-BM1650 automated analyzer. The d-ROMs test primarily measures hydroperoxides as
reactive oxygen metabolites using the Fenton reaction. The BAP test quantitates the antioxidant
capacity of a serum sample to reduce ferric ions to ferrous ions. The oxidation stress index (OSI) was
calculated by the following formula: OSI = (d-ROMs / BMP) x 885 (a coefficient for standardization to
set the mean of healthy individuals to 1 0).

[Results] The OSI level (mean + SD) was significantly higher in sera of the NHL patients (1 78 + 087,
p < 00001) than in those of the healthy volunteers (100 + 0-17). When the 62 NHL patients were
divided into 4 diagnostic categories, mucosa-associated lymphoid tissue lymphoma (MALT, 7 cases),
follicular lymphoma (FL, 9 cases), diffuse large B-cell lymphoma (DLBCL, 38 cases), and mantle cell
lymphoma (MCL, 8 cases), the OSI levels were significantly higher in the patients with DLBCL (170 +
057, n=38) and MCL (3-31 + 099, n=8), regarded as aggressive varieties of lymphoma, than in those
with MALT (1-17 + 042, n=7) and FL (1-18 £ 047, n=9), indolent varieties (figure). Furthermore, when
the 38 DLBCL patients were subclassified into clinical stages II (involvement of two or more lymph node
groups on one side of the diaphragm), III (involvement of lymph node groups on both sides of the
diaphragm), and IV (involvement of non-lymph node organs such as the liver or bone marrow), the OSI
levels were significantly higher in DLBCL patients with stage III (1-85 = 09, n=8) or IV (2.30 + 040,
n=12) disease than in those with Stage II (124 + 0-15, n=18) disease (figure).

[Conclusions] The evaluation of the oxidation stress index might make a useful marker for diagnostic
evaluation of malignant grades and clinical stages of NHL.
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Figure. Comparison of the oxidation stress index (OSI) between the diagnostic categories of non-Hodgkin lymphoma.
@1The OSI levels were significantly higher in patients with DLBCL and MCL, regarded as aggressive varieties of lymphoma,
than in those with MALT and FL, indolent varieties (Mann-Whitney test). @2The OSI levels were significantly higher in DLBCL.
patients with stage |11 or IV disease than in those with Stage 11 disease (Kruskal-Wallis test). *p < 0-001.
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Hyposalivation is inhibited by oxidative stress

Dr. Tomonori Matsuno D.M.D., Ph.D.
Associate Professor / Department of Maxillofacial Surgery, School of Life Dentistry at Tokyo,The Nippon
Dental University

[Introduction]

Oral dryness is frequent in elderly persons. In Japan, a study reported that 56.1% of persons
aged over 65 years complained of oral dryness. The actions of salivavary: washing, digestive,
antimicrobial/antiviral reparative, and mucosa-protecting actions. Therefore, a decrease in salivary
secretion results in taste disorder, denture incompatibility, oral mucosal disorders, and dysphagia,
causing aspiration pneumonia, influencing the systemic condition in addition to a topical oral region,
and reducing elderly persons’ quality of life (QOL).

Etiological factors for oral dryness include autoimmune diseases such as Sjégren’s syndrome,
side effects of drugs, radiation disorder, stress, chronic systemic disorders, neuropathy, and aging, which
reduce salivary secretion, as well as excessive saliva evaporation and oral mucosal disorders, which do
not decrease salivary secretion. However, the limitation of oral dryness is the former, a decrease in
salivary secretion. Furthermore, a recent study reported that patients with lifestyle-related oral dryness
accounted for 92%. Therefore, morbid aging associated with lifestyle-related diseases such as
hypertension and diabetes may contribute to oral dryness. This disorder is becoming a lifestyle-related
disease.

Recently, it has been indicated that oxidative stress is closely involved in the onset of various
lifestyle-related diseases. In particular, the antioxidant capacity reduces with aging in elderly persons;
they are exposed to high-level oxidative stress. Therefore, there may be an association between oral
dryness and oxidative stress in such elderly persons. We have basically investigated the relationship
between a reduction in salivary secretion and oxidative stress using mouse disease models. We also
conducted a clinical study to examine the influence of oxidative stress on oral dryness in elderly persons.

In this seminar, I will introduce a portion of the results, and review a new strategy to control
oral dryness with respect to oxidative stress.

[1] Basic study: Association between a decrease in salivary secretion and oxidative stress in mouse
models

[1. Animal models]
1-1. Spontaneously aging mice
A mouse aging model was prepared by acclimating 24-week-old male ICR mice, weighing approximately
40 g, until 30 (30 w), 48 (1 y), and 72 (1.5 y) weeks of age. As controls, we employed 7-week-old (7 w) male
ICR mice weighing approximately 35 g.

1-2. Mouse menopause model

Using 9-week-old female ICR mice weighing approximately 32 g, ovariectomy (OVX) was performed
under general anesthesia after 2-week acclimation. Subsequently, these mice were reared for 24 weeks
to prepare a mouse menopause model (OVX). As controls (OVX sham), OVX sham surgery was
performed in female ICR mice, and these mice were reared for the same period.
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1-3. Mice with diabetes

To prepare a mouse diabetes (lifestyle-related disease) model, 10-week-old, male, spontaneous
obesity-type diabetic (TSOD) mice weighing approximately 50 g were acclimated until 14 weeks of age.
As controls, 10-week-old male TSNO mice weighing approximately 35 g, which were matched to the
TSOD mice, were acclimated for the same period.

[2. Experimental methods]

2-1. Sample collection

Five minutes after the intraperitoneal administration of pilocarpine hydrochloride, a piece of surgical
sponge was inserted into the sublingual region of mice so that it would absorb saliva over 5 minutes.
This was employed as a saliva sample. Furthermore, blood was collected through the tail vein, and
centrifuged to isolate serum. In addition, the skin of the median cervix was incised, and the glandular
body was exfoliated from the peripheral soft tissue along the submandibular gland capsule, and resected
at the transitional part of the principal duct. The bilateral submandibular glands were extirpated, and
employed as salivary gland samples.

2-2. Measurement of the total stimulated saliva flow volume

The surgical sponge containing a total volume of saliva was weighed using an electronic balance. The
total stimulated saliva flow volume was calculated by subtracting the surgical sponge weight measured
before saliva collection from the post-collection value.

2-3. Measurement of oxidative stress

Oxidative stress (peroxide level) was measured employing the diacron-Reactive Oxygen Metabolites
(d-ROMs) test (Diacron, Italy) with an active oxygen analyzer (Free Radical Elective Evaluator
(F.R.E.E.), Diacron, Italy).

2-4. Measurement of the antioxidant capacity
The antioxidant capacity (iron ion reduction volume) was determined using the biological antioxidative
potential (BAP) test (Diacron, Italy). An F.R.E.E. was employed, as described for the d-ROMs test.

[3. Results]
3-1. Changes in the total stimulated saliva flow volume
In spontaneously aging mice, the saliva flow volume at 30 w was significantly greater than at 7 w.
However, at 1.5 y, it was significantly smaller than at 30 w and 1 y (Fig. 1-a). Furthermore, both OVX
and TSOD mice showed a significant decrease in comparison with respective controls (Figs. 1-b and 1-c,

respectively).
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3-2. Changes in oxidative stress

On the serum d-ROMs test, the oxidative stress level at 1.5 y in spontaneously aging mice was
significantly higher than at 7 and 30 w (Fig. 2-a). Furthermore, OVX and TSOD mice also showed a
significant increase in comparison with respective controls (Figs. 2-b and 2-c, respectively).
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3-3. Changes in the antioxidant capacity

On the saliva BAP test, the antioxidant capacity at 1.5 y in spontaneously aging mice was significantly
weaker than at 30 w and 1 y. On the serum BAP test, it was significantly weaker than at 7 and 30 w (Fig.
3-a). However, in OVX mice, the antioxidant capacity determined in saliva and serum was slightly
stronger than in controls, although there was no significant difference. In TSOD mice, the antioxidant
capacity determined in saliva and serum was significantly stronger than in controls (Figs. 3-b and 3-c,

respectively). There was a positive correlation between the saliva and serum BAP values in all animal
models (R=0.67165).
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[2] Clinical study: Association between oral dryness and oxidative stress in elderly persons

[1. Subjects]
Elderly group: The subjects were 27 patients aged 65 to 80 years from whom informed consent regarding
participation in a clinical study was obtained at Rehabilitation Clinic for Speech and Swallowing
Disorders, The Nippon Dental University Hospital (11 males, 16 females, mean age: 72.0 years). We
excluded patients with autoimmune diseases and those who had undergone radiotherapy for the head
and neck.
Control group: As controls, 27 teaching staff/graduate school students belonging to The Nippon Dental
University, aged 20 to 40 years, were enrolled (18 males, 9 females, mean age: 28.3 years).
Survey period: October 1, 2010 to February 28, 2011
Place: General Dentistry, The Nippon Dental University Hospital, Department of Oral & Maxillo facial
Surgery, School of Life Dentistry at Tokyo, TheNippon Dental University
Time: Two hours after meals (10:00-11:00 or 14:00-15:00)

[2. Methods]
2-1. Evaluation of oral dryness
Persons meeting 3 or more of the following 5 items were regarded as exhibiting oral dryness:
1. Presence or absence of subjective symptoms of oral dryness evaluated using the VAS scale
2. Clinical assessment of oral dryness
3. Oral mucosal moisture measurement: The humidity of the buccal mucosa measured using an oral
moisture meter was less than 27%.
4. Measurement of the resting saliva volume: When roll cotton was placed in the sublingual region for 30
seconds (salivary cotton roll method), the weight was less than 0.1 g/30 seconds.
5. Measurement of the a-salivary amylase level: On measurement with a salivary amylase monitor, the
level was less than 46 KIU/L.

2-2. Measurement of oxidative stress
In serum samples, oxidative stress was measured employing the d-ROMs test with an F.R.E.E.

2-3. Measurement of the antioxidant capacity
In serum samples, the antioxidant capacity was determined using the BAP test with an F.R.E.E.

2-4. Latent antioxidant capacity
The latent antioxidant capacity was calculated using the following formula: BAP value/d-ROMs
value/7.510.

2-5. Selection of risk factors for oral dryness

In the oral dryness and non-oral-dryness groups consisting of elderly patients, risk factors for oral
dryness were selected by logistic regression analysis with the variable-reduction stepwise method. We
analyzed 6 factors: age, gender, body mass index (BMI), oxidative stress, antioxidant capacity, and
latent antioxidant capacity.
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[3. Results]
3-1. Evaluation of oral dryness
In the elderly group, oral dryness was observed in 9 patients (33.3%, 4 males, 5 females). It was absent
in 18 (66.7%, 7 males, 11 females). In the control group, oral dryness was noted in 1 female (4%).

3-2. Changes in the oxidative stress level, antioxidant capacity, and latent antioxidant capacity

When comparing the elderly group with the control group, the oxidative stress level was significantly
higher in the former, and the antioxidant and latent antioxidant capacities were significantly weaker
(Fig. 4). In the oral dryness group consisting of elderly persons, the oxidative stress level was slightly
higher than in the non-oral-dryness group consisting of controls, and the antioxidant capacity was
weaker. However, there were no significant differences in either parameter. In this group, the latent
antioxidant capacity was significantly reduced (Fig. 5). There were no significant differences in any
parameter between the oral dryness and non-oral-dryness groups consisting of elderly patients.

3-3. Risk factors for oral dryness

As risk factors for oral dryness in the elderly group, the antioxidant and latent antioxidant capacities
were extracted (p<0.05). Furthermore, there was a negative correlation between the two factors
(r=-0.794).
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[Discussion]

The animal experiment showed a decrease in salivary secretion in spontaneously aging,
menopause, and diabetic mice. In addition, there was an increase in the oxidative stress level in these
groups. The antioxidant capacity reduced with aging in the spontaneously aging mice, whereas there
were no changes in the menopause mice in comparison with the control group. In contrast, there was an
increase in the diabetic mice. Thus, an increase in the oxidative stress level was common among these
mouse models with a decrease in salivary secretion, suggesting that aging, hormone balance changes,
and lifestyle were independently involved in the background, respectively.

In our clinical study, the incidence of oral dryness in the elderly group was significantly
higher than in the control group (age: 20 to 39 years). In addition, there was a significant increase in
the oxidative stress level, whereas there was a significant reduction in the antioxidant capacity,
especially latent antioxidant capacity.

On the other hand, in the oral dryness group consisting of elderly patients, the latent
antioxidant capacity was significantly weaker than in the non-oral-dryness group consisting of controls.
Furthermore, there were no significant differences in the oxidative stress level, antioxidant capacity, or
latent antioxidant capacity between the oral dryness and non-oral-dryness groups consisting of elderly
patients. However, on multivariate analysis, an increase in the oxidative stress level and reduction in
the latent antioxidant capacity were extracted as risk factors for the onset of oral dryness. This suggests
that an impaired balance between oxidation and antioxidant capacity, involving a reduction in the latent
antioxidant capacity, is involved in the association between oral dryness and oxidative stress in elderly
persons. In addition, the proportion of chronic systemic disease patients in elderly persons with oral
dryness was high; not only aging but also hormone balance, lifestyle, chronic systemic disease, and drug
therapy may be complexly involved in an increase in the oxidative stress level, leading to a reduction in
salivary secretion.

Thus, oxidative stress in elderly persons was selected as a risk factor for a reduction in
salivary secretion; therefore, it is important to maintain the latent antioxidant capacity. For this
purpose, it may be necessary to perform anti-aging medical approaches in which regular diet/exercise
and antioxidant therapy with supplements are introduced. This may prevent or reduce oral dryness in
the elderly in the future. Considering this, we are examining the prophylactic and curative effects of
anti-aging medical intervention on oral dryness using a mouse model.
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The oxidative balance defense system of general Japanese population

Prof. Katsutaro Nagata M.D., Ph.D.

Director / International Foundation of Comprehensive Medicine
Professor / Department of Psychosomatic Medicine and Psychopharmacology, WHO

We have continued to use FRAS 4 for a long time, which measures d-ROM and BAP valies.
The evaluation of oxidative balance defense system of Japanese general population was examined. The
subjects were 2,100 general Japanese people. d-ROM test, BAP test and the calculated modihied
BAP/d-ROM ratio (modified ratio) were examined. As a result, the BAP test value showed a gradual
negative correlation to the age. The d-ROM test value showed a positive correlation. Moreover, the
modified ratio showed a negative correlation to the age, which showed the exact value of oxidative
balance level. The pain patients were divided into three groups, the functional chronic lumbago group,
the fibromyalgia syndrome group, and the rheumatism group (organized disease). The modified ratio has
deteriorated while becoming serious in the chronic pain patients. It was thought that the oxidative
balance defense system contributed to the diagnosis of the pathological condition.
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Significance of measuring oxidative stress in lipid clinic

Dr. Kazuhiko Kotani M.D., Ph.D.
Lecturer / Department of Clinical Laboratory Medicine, Jichi Medical University
Visiting director / NHO Kyoto Medical Center

Professor Emeritus / Glycation, Oxidation and Disease Laboratory, Touro University-California, Vallejo,
CA, USA

[Background and Objectives] In our daily clinical practice for hyperlipidemia, the significance of the
addition of qualitative assessment as well as serum lipid measurements to the practice has been under
discussion. At the same time, the addition of new lipid metabolism-related markers, including oxidative
stress markers, is also an objective. In our clinical practice for lipid metabolism (at the ambulatory clinic
for hyperlipidemia, Kyoto Medical Center), small dense LDL (sdLLDL), a type of low-density lipoprotein
(LDL), is routinely measured as one of the qualitative assessments. This report describes the
relationship between d-ROMs and sdLDL in our population of outpatients with hyperlipidemia.

[Patients and Methods] Two hundred and seventy-eight patients with hyperlipidemia (female/male =
157/121, average age = 60 years) were enrolled to measure d-ROMs and sdLDL levels (particle size: by
electrophoresis using the Lipoprint system) as well as general clinical test items at their initial visit.

[Results] The clinical characteristics of the enrolled population were as follows (mean or median
values): BMI: 24 kg/m?, average BP: 101 mmHg, blood glucose: 126 mg/dl, LDL-cholesterol: 155 mg/dl,
HDL-cholesterol: 62 mg/dl, neutral fat: 200 mg/dl, d-ROMs: 336 (SD: 72) Carr U, and LDL-particle size:
26.3 (SD: 0.7) nm. There was a significant negative correlation between d-ROMs and LDL-particle sizes
(r = -0.2, p<0.01), and a similar significant correlation was noted even after multivariate analysis
adjusted for smoking.

[Conclusion] In the population with hyperlipidemia, downsizing of LDL particles showed a weak but
significant correlation with d-ROMs. SAdLDL is regarded as an LDL susceptible to oxidative denaturation,
which may reflect the results. We will continue our clinical study on these markers, and offer several
proposals regarding their utilization in clinical practice for lipids.
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Clinical significance of oxidative stress marker in diabetes care

Dr. Naoki Sakane M.D., Ph.D.

Director / Preventive Medicine Laboratory, Clinical Research Center, National Kyoto Medical Center

With the rising epidemic of type 2 diabetes (T2DM) worldwide, including Japan, the death and
disability due to the suboptimal control of cardiovascular disease associated with this epidemic has made
prevention of T2DM emerge as a primary strategic intervention. Several modalities have been assessed
in randomized controlled trials for diabetes prevention such as lifestyle interventions (1) and various
pharmacologic agents. Rising levels of oxidative stress play an important role in the pathogenesis of
T2DM. The overall assessment of glycaemic control in patients with T2DM should normally include the
monitoring of three parameters that are usually depicted as the 'glucose triad': HbAlc, fasting plasma
glucose and postprandial glucose excursions. However one additional marker, the so-called 'glucose
variability' might be as important as the three others since it has been demonstrated that both upward
and downward glucose fluctuations are potent activators of oxidative stress. Interventional trials in
T2DM should target not only hemoglobin HbAlc and mean glucose concentrations but also acute glucose
swings.

Recently, a simple and practical test, the d-ROMs test, to identify serum levels of total oxidant
capacity (TOC) has been developed and assessed and there has been a few studies using this
measurement on populations of T2DM. We reported that the T2DM patients a significantly higher level
of TOC than the control group (340 + 63 Carr U vs. 285 + 24 Carr U; p=0.001) (2). Among several factors
affecting oxidative stress, physical inactivity was found to be correlated to t TOC levels in T2DM
patients. From the viewpoint of oxidative stress, increased physical activity may be important for
treatment of T2DM. Further studies with a prospective design and a large sample are needed.

Oxidative stress and inflammation are known to play roles in the pathogenesis of vascular
events. A population-based, cross-sectional study was made of 282 people (126 men and 156 women,
mean age; 65 + 13 years, mean BMI; 25.4 + 2.7 kg/m?) recruited from the Mima study in Tokushima
Prefecture (3). The degree of sclerotic change was determined from fundus photographs according to
Scheie's classification. After adjustment for age and sex, ROM levels positively correlated with hs-CRP
levels, but not with ghrelin, leptin and adiponectin levels. Furthermore, ROM and hs-CRP levels
positively and individually correlated with the grade of sclerotic change in the fundus oculi independent
of age in a multiple regression analysis. These findings suggest that oxidative stress and chronic
inflammation promote atherosclerosis in the retinal arteries in the general population. In conclusion,
physicians should increase efforts to control postprandial glycaemia in order to further improve HbAlc,
and should also ensure close control of postprandial hyperglycaemic peaks so as to optimise patients'
chances of avoiding cardiovascular complications. As for the prevention of cardiovascular disease,
further prospective intervention trials, powered to answer this question, are still required.
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d-ROMs and BAP Tests as a Novel Biomarkers for Hypertensive Vascular
Lesions

Prof. Minoru Yamakado M.D., Ph.D.,

Director / Center for Multiphasic Health Testing and Services, Mitsui Memorial Hospital
Professor Emeritus / Department of Hygiene and Preventive Medicine, Showa University School of
Medicine

[Introduction]

Stroke is still a leading cause of death in Japan. Thus, early detection of risk factors for stroke
and the prevention of its onset of through lifestyle = modification is a very important task in the field of
preventive medicine.

As hypertensive vascular lesions may play an important role in the onnset of stroke, we have
to determine biomarkers for them. The proposed biomarkers for hypertensive vascular lesions, in terms
of atherosclerosis at various stages were shown in Figurel. In the early stage of atherosclerosis, which is
the main focus for us, inflammatory cytokines such as interleukin 1 and 6, TNF-a, and MCP-1 may be
such biomarkers. However, it is not so easy to determine the levels of these cytokines clinically.

As shown in Figure 2, it is also well known that oxidative stress connected with radical oxygen
species, plays an important role in the pathogenesis of hypertensive vascular lesions. Hypertension itself
or angiotensin II stimulates endothelial NADPH oxidase and generates oxidative stress .This oxidative
stress may lead to hypertensive vascular lesions through its effects on the nitric oxide cascade, cytokines
cascade, and insulin resistance cascade.

So, in this study, we determined the clinical usefulness of the d-ROMs and the BAP tests as a
biomarker for oxidative stress.

[Methods]

Two thousand three hundred and fifty five peoples who underwent a general health check-up
were enrolled in this study after giving informed consent. This type of check-up is known as ningen
(human) dock in Japan. No subject was under treatment for hypertension, diabetes mellitus,
hyperlipidemia or other diseases. The d-RoMs test was conducted as a measure of oxidative stress and
the BAP test as a measure of antioxidant potential by colorimetric determination using the DIACRON
INTERNATIONAL panel made in, Grossseto, Italy together with the Accute automatic biochemical
analyzer made by Toshiba of Japan. Carotid intima-media thickness (IMT) was measured by
ultrasonography as a marker for hypertensive vascular lesions.

A relationship between the results of the d-ROMs and BAP tests and IMT, and a classical
biomarkers of atherosclerosis were statistically analyzed.

In this study, statistical analyses were determined separately in men and in women according
to the results of the former study which showed the sex differences of d-ROMs test and BAP tests
between genders.

[Results]

Relationships between the results of the d-ROMs and the BAP tests and the quintile of
systolic blood pressure were shown in Figure 3. The results of d-ROMs test significantly increased with
the increment in systolic blood pressure in men, as shown on the left , and in women as shown on the
right.

The relationship between the results of the BAP test and the quintile of systolic blood
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pressure was shown at the bottom, BAP test results significantly increased with blood pressure levels.

The relationships between the tests results and diastolic blood pressure were similar to those
of for systolic blood pressure in both genders (Figure 4) .

Figure 5 showed the relationship between the results of the d-ROMs and BAP tests and the
quartile of carotid intima-media thickness, IMT. The results of the d-ROMs test significantly increased
with IMT in both genders. However for BAP test results, there was a significant correlation for men, but
not women.

Many classical biomarkers of atherosclerosis were significantly correlated with the results of
both the d-ROMs and BAP tests (Table 1).

According to the stepwise multiple linear regression analysis for the d-ROMs test with
conventional biomarkers of atherosclerosis, significant variables were triglyceride, HbAlec, uric acid and
c-reactive protein, CRP in men, and LDL-C/HDL-C ratio, HOMA-IR, uric acid and CRP in women. Uric
acid and CRP were significant variables in both genders (Table 2)

Stepwise multiple linear regression analysis also showed that triglyceride, LDL-C/HDL-C
ratio, HOMA-IR and uric acid were significant variables for the BAP test in men, and blood pressure,
triglyceride, and uric acid in women. Triglyceride and uric acid were common variables in both genders
(Table 3).

[Conclusions]

In conclusion, the d-ROMs and BAP tests can be used with all-purpose automatic analyzer, a
device capable of measuring a large number of samples in a short time with good accuracy. Also, the
results of the d-ROMs and BAP tests were significantly correlated with blood pressure, IMT and other
classical biomarkers of atherosclerosis. Furthermore, the results of the two tests were significantly
correlated with changes in IMT. These findings suggest that the d-ROMs and BAP tests may be a novel
biomarker for early stage hypertensive vascular lesions.
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Role of reactive oxygen species, oxidative
stress in the pathogenesis of hypertensive
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Objective biomarkers for evaluating the fatigue state —the changes of
oxidation stress—

Hirohiko Kuratsunel3 and Junzo Nojima *

1Faculty of Health Science for Welfare, Kansai University of Welfare Science, Kashihara, Osaka, Japan,
2Department of Comparative Pathophysiology, Veterinary Medical Sciences, Graduate School of
Agricultural & Life Sciences, The University of Tokyo, Tokyo, Japan,

3Clinical Center for Fatigue Science, Osaka City University Medical School, Osaka, Japan,

4Department of Laboratory Science, Faculty of Health Science, Yamaguchi University Graduate School
of Medicine, Yamaguchi, Japan

[Background] It is well known that the accurate evaluation of fatigue states in each subject is quite
difficult, because the levels of fatigue depend on the subjective feeling. Therefore, lots of people suffering
the severe chronic fatigue are not able to have an adequate medical treatment. They eager to be
established the objective methods for evaluating their fatigue states. Since 2009, the study group (head:
Hirohiko Kuratsune) supported by Japanese Ministry of Health, Labor and Welfare has been working
for the establishment of objective biomarkers to diagnose the fatigue states in Japan. We present here
the relationship between the fatigue states and the changes of oxidation stress.

[Materials and Methods] To investigate the role of oxidative stress in the pathogenesis of fatigue
states, we measured both oxidation and anti-oxidation activities simultaneously in sera from 303
patients with chronic fatigue syndrome (CFS), 24 people with severe industrial fatigue, 20 healthy
students before and after 3 hour mental workload and 312 healthy volunteers by using the d-ROMs test
and the BAP test. The oxidation stress index (OSI) was calculated by the following formula: OSI =
(d-ROMs / BMP) x 8 -85 (a coefficient for standardization to set the mean of healthy individuals to 1.0).

[Results] The oxidation activities (d-ROMs) in 312 healthy controls are 286.9 + 50.1 unit (mean + SD),
and the d-ROMs are related to their age. The d-ROMs are higher in female than in male. On the other
hand, the anti-oxidation activities (BAP) in 312 healthy volunteers are 2541 + 60.8 pmol/L, and the BAP
are not related to the age and sex. In the CFS group, the d-ROMs and the BAP are 328.8 + 81.3 units and
2508 + 102.6 pmol/L,, respectively. The d-ROMs are significantly higher in the CFS group than in the
control group, and the BAP are significantly lower in the CFS group than in the control group. The OSI
are related to the Performance Status in the CFS patients. In the severe industrial fatigue group, the
d-ROMs are 410.0 + 67.0 units, and they are significantly higher in the severe industrial fatigue group
than in the control group. The BAP are 2527 + 115.5 pmol/L, and there is no significant difference in the
BAP between the severe industrial fatigue group and the control group. When we studied the d-ROMs
and the BAP before and after 3 hour mental workload in 20 healthy students, the d-ROMs and the BAP
are 301.3 + 23.6 unit and 2389.6 + 81.2 pmol/L before workload, and 321.2 + 33.0 unit and 2438.8 + 92.9
pmol/L after workload, respectively. After mental workload, both the d-ROMs and the BAP are
significantly increased as compared to those before mental workload, and there is no difference in the
OSI between before and after workload.

[Conclusions] The evaluation of oxidation and anti-oxidation activities by using the d-ROMs test and
the BAP test reflects not only the clinical condition with or without fatigue state, but also the etiology of
fatigue state. Therefore, these evaluations might make useful objective markers for diagnostic
evaluation of fatigue states.
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