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The 12th OXIDATIVE STRESS - ANTIOXIDANT SEMINAR

Clinical Significance of Oxidative Stress Assessment, Carratelli Panel (d—-ROMs, BAP tests and other),
and its contribution to Predictive and Preventive Medicine

Date : July 27st, 2014 (Sun) 12:30 ~ 17:00
Venue : Nomura Conference Plaza 6F, Tokyo, JAPAN
Organization : Wismerll Institute, Tokyo JAPAN

4 Seminar Program
12 :30 Opening Speech President / Wismerll Institute Mr. Yasuhiro Seki
12:40 Lecturel ['Strong anti-oxidant effects of SUPALIV and Twendee X.
Gifu University Life Science Research Center Division of Anti-Oxidant Research Visiting Professor
Haruhiko Inufusa M.D., M.PhD.
12:50 Lecture2 [Clinical usefulness of oxidative stress assessment in obstetrics and gynecological patients.]
Department of Obstetrics and Gynecology, Aichi Medical University M.D. Prof. Koichi Shinohara
13:05 Lecture3 [Clinical application of oxidative stress as a biomarker in the Emergency Medicine.l
Department of Emergency and Critical Care Medicine, Juntendo University Urayasu Hospital
M.D.,PhD., Associate professor Prof. Yoshiaki Inoue
13 : 20 Keynote Lecturel [Guidelines and protocols for the correct use of Panel Caratelli in predictive
and preventive medicine]
Presidento of International Observatory of Oxidative Stress, Italy Prof. Eugenio Luigi Iorio MD. PhD.
I3 180 et Break oo
14:10 Lecture4 [Hepatocellular carcinoma patients with increased oxidative stress levels are prone to
recurrence after curative treatment : a prospective case series study using the d-ROM test.]
Department of Gastroenterology/Internal Medicine, Gifu University Graduate School of Medicine
Kenji Imai, M.D. Ph.D.,
14 : 25 Lecture5 [Oxidative Stress and Atherosclesosis in Metabolic Syndrom.]
Osaka Rosai Hospital, Chief of Diabetes Center and Department of medical checkup M.D.
Prof. Kayoko Ryomoto, M.D.
14 :40 Lecture6 [Investigation of the effects on oxidative stress of the new xanthine oxidase inhibitor. ]
Director Center for preventive medical treatment NTT Takamatsu Hospital Prof. Toshiki Fukui
14 : 55 Keynote Lecture2 [Lifestyle-related disease is oxidative stress disease: Oxidative stress assessment,
Carratelli Panel (d-ROMs/BAP test) is a translation to the preemptive medicine
as prediction and prevention against lifestyle-related disease]
Health Screening Center, Mitsui Memorial Hospital MD, PhD, Special Adviser
Ashikaga Institute of Technology, Department of Nursing Dean
Showa University School of Medicine, Department of Hygiene and Preventive Medicine Visiting Professor
Prof. Yamakado Minoru
15 02D s Break ..o
15:45 Lecture7 ['The relationship of exercise performance and oxidative stress in a variety of environments]
Department of Health and Physical Education Faculty of Education, Mie University Professor, Ph.D
Prof. Masaaki Sugita
16 : 00 Lecture8 [Oxidation stress index is useful for evaluation of prognosis of the post-cardiac arrest syndrome.]

Department of Laboratory Science, Division of Health Sciences,
Yamaguchi University Graduate School of Medicine
Prof. Junzo Nojima
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115 Lecture9 [Oxidative Stress in Kawasaki Disease.]
Professor and Chairman, Department of Pediatric Cardiology and Nephrology,

Kyoto Prefectural University of Medicine Graduate School of Medical Science
Prof. Kenji Hamaoka, MD., PhD.

16

: 30 Keynote Lecture3 [Oxidative stress and aging: the Okinawa model.]

University of Molise, Department of medicine and health science. Italy

Prof. Giovanni Scapagnini MD. PhD.
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:00 Closing Remarks
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OPENING

Greeting
For the opening of the 12th Oxidative stress *+ Antioxidant Seminar

This seminar, which has been held every year since 2003, will be held this year as the 12th session.

Since the number 12 is a base number for the duodecimal system used for our daily lives, including 12
hours, 12 months, and the 12-year cycle of the zodiac, as well as dozen, gross, and 12 inches for a foot,
this 12th session of the seminar on oxidative stress represents an anniversary session. From the bottom
of my heart, I would like to thank you for support and cooperation. I hope that this seminar will bring us
new horizons for oxidative stress studies.

When we compared to 12 years ago, the terms“Reactive oxygen” and “Antioxidant” have commonly been
used. Also increasing the number of inquiries such as “please introduce the Institute which can measure
oxidative stress and antioxidant level”.

As you know, chemical reactions are classified into two types: oxidation and reduction.
Oxidation/reduction reactions between atoms/molecules influence cells, organs, and the general body.

The d-ROMs (Total oxidation capacity) / BAP (Total antioxidant capacity) tests, which are called the
Carratelli Panel, are utilized in research fields/clinical practice in 40 countries or more in the world,
becoming international criteria for oxidative stress assessment. In Japan, these tests are used in
approximately 1,000 institutions. In Korea, d-ROMs & BAP tests have been approved as in-vitro
diagnostics test kit in this year.

Measurement of oxidative stress/antioxidant capacity using the d-ROMs/BAP tests has the following 4
merits: (1) lifestyle assessment, (2) health monitoring, (3) evaluation of the efficacy of treatment, and (4)
preventive medicine. In addition to these, a recent article suggested the disease-predicting capacity of
the d-ROMs/BAP tests.

Therefore, the theme of the 12th Oxidative Stress/Antioxidant Seminar is the“Clinical Significance of
Oxidative Stress Assessment, Carratelli Panel (d-ROMs, BAP tests and other), and its contribution to
Predictive and Preventive Medicine”.

Nigh experts of various fields, anti-oxidant, obstetrics/gynecology, emergency medicine,
gastroenterology, health checkup systems, preventive medicine, sports, vital information testing will
present the latest information .

Key note lectures will be given by Profs. Iorio and Prof. Scapagnini from Italy and Prof. Yamakado from
Japan.

Prof. Iorio has been lectured every year since the 1st seminar. Prof. Scapagnini will lecture on oxidative
stress and aging based on cases in Okinawa for the first time at this seminar. Prof. Yamakado (9th
participation in this seminar) will give a special lecture, entitled: “Lifestyle-related disease is oxidative
stress disease:

Oxidative stress assessment, Carratelli Panel (d-ROMs/BAP test) is a translation to the preemptive
medicine as prediction and prevention against lifestyle-related disease”.

I would like you to participate in this seminar.

Yasuhiro Seki, CEO
WISMERLL Co., Ltd.

The 12th Oxidative Stress / Antioxidant Seminar
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Keynote Lecture 1

Curriculum vitae of Eugenio Luigi Iorio, MD, PhD.

PERSONAL DATA
Surname/Family name

First and middle names

Academic titles

Date/place of birth
Citizenship
Language(s) spoken
Home address

FIX phone and FAX
Mobile

E-mail 1

E-mail 2

Fiscal Code (FC)

Work addresses

EDUCATION
High School

Iorio
Eugenio Luigi

Medical Doctor (MD), Doctorate in Biochemical Sciences (PhD),
(post)-graduated in Clinical Chemistry and Biochemistry (Specialist);
Presidente of the Universita Popolare “Medicina degli Stili di Vita — Lifestyle
Medicine”. Genova, Italy; Teacher at University Master “Clinical nutrition and
metabolism”, University of Rome “La Sapienza”; Teacher at University Master
“Advances technologies in oral hygiene sciences”, University of Rome “La
Sapienza”; Teacher at University Master “Environment and cancer”, University
“Sannio”, Benevento, Italy.

June 21™, 1958, Foggia, Italy.

Italian

Italian, English, French, Spanish.

Via Paolo Grisignano 21; 1-84127 Salerno (Italy).
+390892854729

+393480451701

eugenioluigi.iorio@alice.it
eugenioluigi.iorio@gmail.com
RIOGLG58H21D6431

eInternational Observatory of Oxidative Stress
Via Paolo Grisignano, 21. I-84127 Salerno, Italy.
Via degli Scialoja, 18. I-00196 Roma, Italy.

International Observatory of Oxidative Stress. Neuroscience Section. Corso
Aldo Gastaldi, 31- I-16131 Genova, Italy.

Diacron International s.r.l. Via Zircone, 8. I-56100 Grosseto, Italy.
*Wismerll Institute, 3-3-12 Hongo, Bunkyo-ku Tokyo, 33, T 1130033, Japan.

Lyceum “Francesco De Sanctis” (Italian word “Lyceum” is “Liceo Classico”,
that is a high school focusing on Humanities, including old Greek an Latin,
Philosophy, and Physical Sciences); the diploma was achieved with the
highest score (60/60) (Salerno, 5 years, 1977).

The 12th Oxidative Stress / Antioxidant Seminar
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University

Post-graduate education

CLINICAL TRAINING AND
PROFESSIONAL EXPERIENCES

Keynote Lecture 1

Graduated in Medicine and Surgery (6 years). University of Medicine and
Surgery “Federico II”, Naples (Italy). The degree of doctor in Medicine and
Surgery was achieved with the maximum score (110/110 cum laude) after
discussing a thesis on Neurochemistry (Biochemistry of polyamines and
their role in Nervous System) that was recognised to be worthy of
publication (Naples, 1987).

Doctorate in Biochemical Sciences (4 years). University of Mathematic,
Physical and Natural Sciences “Federico II”, Naples (Italy). The degree of
PhD was achieved after discussing an experimental thesis on cell biology
(Activation of Platelet Activating Factor biosynthesis by lipopolysaccharides
and bacterial porins) (Rome, 1993).

Specialisation in in Clinical Chemistry and Biochemistry (4 years). Second
University of Medicine and Surgery, Naples (Italy). The degree of specialist
was achieved with the maximum score (50/50 cum laude) after discussing a
thesis on Clinical Biochemistry (7he quality external control in the
laboratory of chemical-clinical analyses) (Naples, 1998).

2014 — 1988
Medical doctor in Italian Private and Public Medical Centres.

2014 — 1998
Medical doctor, specialist in Clinical Chemistry and Biochemistry, in Italian
Private Medical Centres.

2014 - 2007

President of International Observatory of Oxidative Stress.
Information, Education, Research, Monitoring, and Clinical Practice.
*Via Paolo Grisignano 21, 1-84127, Salerno, Italy.

*Via degli Scialoja, 18. I-00196 Roma, Italy.

2014 - 2000

Scientific Director of Diacron International s. r. | (leader company in
oxidative stress laboratory diagnosis). Assignement: research and
development of laboratory tests for oxidative stress measurement in clinical
practice. Grosseto, Italy.

2013 - 2001

Scientific Consultant of Eurodream s. r. I. (leader company in nutraceutical
field). Assignement: research and testing of natural supplements;
development of educational projects for customers and health
professionals. La Spezia, Italy.

2009 - 2008
Responsible of Oxidative Stress Measurement Division of OXIGEN-LAB,
Brescia, Italy.

2006 — 2001
Teacher and tutor at the post-graduated School of Specialisation on Food
Sciences and the post-graduated School of Specialisation in Clinical

The 12th Oxidative Stress / Antioxidant Seminar
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Chemistry and Biochemistry, Second University of Naples, Italy.

2005 - 1999

*Team Leader in Health Care Quality Systems of CEPAS (European
Qualified Instituted for the Certification of Education of Health
Professionals). Rome, Italy.

2000 — 1998
Scientific Consultant of Momento Medico Publishing, Salerno, Italy.
Assignement: development of educational projects for doctors.

1994 — 1993
Teacher and tutor in Chemistry and Preparatory Biochemistry at the
University of Nursing Sciences, Second University of Naples, Italy.

1993 — 1988
Medical Doctor in Primary Cares and Emergency Units of National Health
System. Salerno, Italy.

1992 — 1989
Teacher in Biochemistry, Anatomy and Physiology at the Professional Nurse
High School of Cardarelli's Hospital, Naples, Italy.

The 12th Oxidative Stress / Antioxidant Seminar
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MAJOR CLINICAL INTEREST AND
RESPONSABILITIES

MEMBERSHIP IN
PROFESSIONAL SOCIETIES

ADDITIONAL INFORMATIONS

Keynote Lecture 1

The identification and the control of oxidative stress, an emerging health
risk factor related to the dysregulation of redox systems, may play a
relevant role in the prevention and treatment of life-style related disorders.
After 15 years of research we funded in 2007 the International Observatory
of Oxidative Stress (I00S), a no-profit scientific network of more than
3,000 researchers living in 35 different Countries, which main goal is to
translate into the clinical practice the basic knowledge on free radicals and
antioxidants as the ancient modulating mechanism of all living functions. As
the President of I0OS I promote and realise worldwide programs aimed to
improve or to maintain the quality of life through personalised interventions
on life-style, by using the redoxomics approach that allows to measure the
level of oxidative stress even in real time (e. g. d-ROMs test on capillary
blood). More recently we integrated the redoxomics with the lipidomics (i.
e. the identification and the quantification of fatty acids on plasma
membranes).

eInternational Observatory of Oxidative Stress (President)
*World Society Interdisciplinary Antiaging Medicine (WOSIAM)
eInternational Society of Energy Medicine (ISEM)
eInternational Society of Regenerative Medicine and Surgery
«Japanese Society of Comprehensive Pain Medicine

eItalian College of Medical Doctors and Dentists (FNOMCeO)
eItalian Society of Biochemistry and Molecular Biology (SIB)
«Italian Association of Antiaging Medicine (AMIA)

eItalian Association of Antiaging Pharmacists (AIFAN)

eItalian Association of Andrologists (ASSAI)

*Medical Association Kousmine Italy (AMIK)

eLipinutragen — National Council of Research (scientific partner)
eFarmagourmet — Pharmacies and Restaurants Associated.

*Speaker in more than 500 scientific congresses in the last 10 years in 30

Countries.

*WHO'S WHO IN THE WORLD from 2011.

*Recipient of many awards.

«Co-inventor of a patent for phospholipid analysis (N°94045A39, CNR).

*Expertise in traditional typical hand-made foods (his team produced the

first patented True Napolitan Pizza, according to the UNI 10791:98 norm).

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 sficuro”]. Scientific Nutrition Today.
2000. 2: 17.

2. lorio 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

The 12th Oxidative Stress / Antioxidant Seminar
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ACADEMIC PAPERS ON
OXIDATIVE STRESS
2000-2013

10.

11.

Keynote Lecture 1

[original title “Agenti ossidanti in ambiente di lavoro e
broncopneumopatie professionali”]. Proceedings Meeting “Giornate
Scientifiche della Facolta 2000”. May 17-19, 2000. Second University
of Naples. Naples, Italy. 2000. Pp. 555-556.

Capunzo M, Iorio EL, Cavallo P. Correlation between oxidative stress
and plasma lipids levels: results of a preliminary study [original title
“Correlazione fra stress ossidativo e livello di lipidi plasmatici: risultati
di uno studio preliminare’]. 1 Quaderni dell'Universita di Salerno.
2001. 91-102.

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

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

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

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

Iorio EL, Quagliuolo L, Carratelli M. 7he d-ROMs test: a method to
monitor oxidative stress in vascular diseases [original title "d-ROMs
test: metodo di monitoraggio dello stress ossidativo nelle patologie
vascolari”]. Minerva Cardioangiologica. 2002. 50 (6, Suppl. 1): 143-
144,

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”). Proceedings
Giornate Medico-Chirurgiche Romane "Ambiente: salute o malattia”.
October 31, 2003. Rome, Italy. 2003.

Iorio EL. The global assessment of oxidative stress [original title "La
valutazione globale dello stress ossidativo”). 1l Patologo Clinico. 2003.
5/6: 155-159.

The 12th Oxidative Stress / Antioxidant Seminar
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12.

13.

14.
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16.

17.

18.

19.

20.

21.

Keynote Lecture 1

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.
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FHRIERZ ST TFHHERIZ Carratelli Panel ZIEL < AN 572H 0
FA RTA RN T v hajy

D Vmd ALV A F Y F
International Observatory of Oxidative Stress (Salerno, Italy). Regenera Research Group (Milan, Italy).
Universita Popolare “Medicina degli Stili di Vita - Lifestyle Medicine (Genova, Italy). American College
of Lifestyle Medicine (Harvard, Boston, MA, US).

R LA N L AOSIE, LIZUIEBMERE 7 n e X LI (L7 m B ADT U NT A THh D Litib &, #
T IR RIS B ERIN T Y . BHIEICINZ T, LIERBORER, BETY v~ KBk, R
MBI DL ORGSO, B, FE7 oA LRI 26N NETIORENRTNSA, 2), 5
A7 L2 0S BIRIIEE DR 2T Hor & 720, Z07=%, Carratelli Panel (28 Fh 5 d-ROMs 7 &
FINN-TVZFNUNT T 2= L D7 I ST D MIE/MEDIR A F 2 20 b F ¥ RUT 4 —Z iR DA
%) RBAPT A b (BEX Iy CHIEMEWE L LT, MIG/MENE k1 4 2 H A A IR TTES
RN Z TR DAL 72 EORRRERIRIRAE AL D 2L T 0S 2R T HZ LN TERUN, 4, =
Carratelli Panel |3, 20 fEHEBFIEA LT 4L 1,000 HTWim LR ST, OS Z AL, £E=Z—L,
FRILIBRT 2OICHARRY =V ThDZ ENNVFES e, ZOHRT, BRTIHEFEZ O I F—05fES
NTNDT=H, 204E0D 9 H O 12 4EMIE, AARTHIFZENTHILTE72(5),

DIMERBO PRAEFIZERT 5 L, d-ROMs (X C-HUSHEY L X TBRRET AT A v RIEKRT VZ F
F o FF U HE—E(eGPx) &I, BADOT T v — AHbA X2 N AT D OIS L7285 L igEs
A A~—T—E LT 2004 FELIEY A LT v 7 I TN 5H6), DIVERBEBED 2R — 4% 24 » ARIEHL
T, d-ROMs 7S EA-325 2 &%, DIEARKER O TOMIET O FRIKFTH D Z ERH LN, 2
DX, BAFVE Y MERZIET S 2 LT, DIVERBEO PR EZFHNT MBI EE b oE 5 2 &
EARBTLHHDOTHLH(D, EHIC, HEREEEEZ 120 » HBEFL T, d-ROMs 7 A A EETH D Z &
& OXY-adsorbent 7 A I (Carratelli Panel) Of§RAMAADE DL, ERRMEAS XV & THITE S
LB o728, 9), ZOHEIAIE, eGPx (TP L THRICHEN LI-&AMEIEOMRLEEHL TWD
LB 5(10), & BT MERFICEROENNH 5 LiF 2 5 EH T Ad-ROMs 7 A MENRETH DL &
PAZEVEREIR RF IEREE BERE A Lo TR Y . ZHUXR< AL LMEERRFTh o200, DX IR Ax
TMERAY 77 7 0 —AEOBEM L 225 (BIEET R 81%) (11, MRMEKOFEZ S 5ITHT 5 &
d-ROMs 7 A MEM G Tl 5 Z & 13, BPEPAZEMEIR B.(12) 72 b ONT 225 ML M HRAMENE (13) B8 D B B & A
BIRAMR 24 LT, BIBREWLC &2, d-ROMs 7 A MEE, LEMEIRE TOREIRY 227 O FRIKF T
HHEVIBZ L RINTVD(14, 15), KEZIL, AZRY v 7 « v Fr—LAEBFTIE, BAP 7 X MEX
BfEicdh sz & HDLIKfE, RV 7 V&Y K, 77 4 %27 F 2, HOMA-IR 72 5 ONZ hs-CRP #fif & B
RLTWDZEMHLMNIR->TEY, ZOERBICH L TFH~—T—ThHd L2 I2Bbhs16),

JEIZ PO TIE, 33—y 30 11 A EO 2,000 FILL EOHBRF NS L, 44 4 OWFFEE RSN L 74
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D TIRFIPH D% A ZFEFIRTRBIZE T, 3 FERIOEHZ1T> T, d-ROMs ERNEE TH D & /INED K
ZTHT 22 ERHALNIR T2, ZORRIE KGO FIEED & 248 H 2 A% 13072 < &, d-ROMs
TA N EMNCZ T OMERH D ZLEZRBET LD THD, S BICHIBEREEEE T, HEEOREO
REFEIZIS UC d-ROMs 7 A ME LA L TRV | JEFEY A X(>40 mm) & A ERMBEBFR LA L T 7=(18) ;
L2rL, d'ROMs 7 A MEPMEFLTWAD Z &1, VU HiiEBE & EORERMBEEENH-72(19), *H
FTAREZ LI, d-ROMs 7 A MEIX, 16HH A OIFMILE O FF L2 THIT 5 2 & AR S17223(20), FESEH
V- LB TIE . O BRI OBRIC d-ROMs 7 A MEM LR35 & AFHEAER LT\ iz@D, —7,
B C RFREH TIE, dROMs 7 X MEMEETH L Z L1X, a- A F—T7 /) A Y O HEE
WEMBENT L2 THTHOICERATHL Z N> TEY(22), —J7, BAP 7 A MEDEMEIX, /I
RCoFB% oW & EOFBIRRAE A L Tui=(23),

2000 4F=LLRE DU ML B 9 FR & B 00 R & 7 A TISkE LT RITEDS R S T2 03 LIS LIS D95 12k L T
%, Panel Carratelli I3 FHIEFE L TARATHL Z ENRENTWS, FlzxiE, d-ROMs 7 & MED EE
Thd I &iT, MIREBREE COREMEIHENEE TH D Z L2 TRIL 72, B BIENE L TV D,
e d-ROMs 7 A MEOHRAEIX, BULIEDS;E (542 CARR U, #iPf 390-704) DIEH 23, JRIKAB D%
#4 (453 CARR U, #iJH 342-622) < IfiE (403 CARR U, #iffl 390-514) DALV HREICE - T,
d-ROMs 7 A Ml & Z N EHEYYE & BULIE D~ — 1 — & L THWZHE O ROC #hff Fifdix.0.74 &£ 0.77
Tholz, BYIEE E#MIC THT 557 > 4 7fliX ROS > 364 CARR U Tho7- (RE, 78% ; FritfE,
66%) (24),

BRA T, B ATHER L= 7288 % 4 MBI L T, d-ROMs 7 2 MEREMETH 5 Z &% (4F
BN Z N L EAEDETC) WRIIAARIRE & IXBBIRICIE 7 VT F = AEZ B TRl L, 6> T,
BEHREZ IR < T L72(26), MIRENTRE & 30 4 ABHF L2 BIOMFZEIc L 5 &, AFEE T, BT Lick
H L LT BAP A EICE o7, M BAP [EO ARG TEE 2 2 2125 %EF % & Kaplan-Meier
AETFHIBRCOHT L C. i BAP fERECILE BAP R L 0 b AFRNE o7, K BAP EI%, 2FKETO
MSTERRIK - CThH D Z ENREINTe, 2D L 212, BAP 7 A MI, MEENT BE OiRREZ THT5Z LN T
x5(26), SHIT, HEML=VHEEREDOT Y AX L 2% 515 L, MEDK FIZADET d-ROMs 7 A
MEDME T L7z, 18- T, MEENT %251 TV 5 @mifEOEMERHEBBRE CiX, d-ROMs 7 A MEM L ILE
RIBE TRT 2L A~—T— 72527, TEIZ, A 7Ny AL ZBENAE CTIL, /NEORTH
%> d-ROMs 7 A MEREETH L Z &2, FIROBEEEZ TRT M A~—1—ThdHLREINTEH
D(28), —F., B TIE, BEDAXAEMT, OXY-adsorbent 7 % k THIE L THIELBHHEENE N2 &
WEMAAFZ TRIL72(29),

SR 2 EHERIR IS L L D &3 28 hod <, 35 WED 3,000 AL EDOHIZEERSIML TWDH 1Ry
k7 —2 T& % International Observatory of Oxidative Stress 73, T [5[E52<° T HI[E%%(Z Panel Carratelli
DFFORENZRKEBITTENTE L2 L5, HOWLEREARE L SET 272DDTA RIA A7 m han
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ERELCELG), Z0BEICLD L, OSFHEZZIT HMEDH D ANLITLLTOAL THD -
- BT POEE . RPELAE. @A S0 LA, EEEEE . fEOXERO S EE (B X 3R

L) 72 E DA b L ZADFERIKF 2 FFOMFFo e —R LT & Z AR,

- AR DILAE R, REVERR,. HERREEBERED, BEA b L ABTHE B OB,
- BT EOVOBAT, AR, N AT hERE, N SAF, BAZ O A b LR LBk

T2 ZENFESNTVDIRREZIT TV DB,

KBS, B A ZHT TV DI RT L 912, d-ROMs 7 A h=° BAP 7 A M, KECIE, pH #IEIC
KNT, DD ANx DEFERELZ EHIICE =X —T 5012, RLEENRBENT, 2 X MR T ¢
v MRy =L ThD LEDbNDG), ZNHEDOTAMEHNWSLZ LT, (WUNINBEETE0H
55 RIET) FERNELRET D2ANAMORAELE TIIRE TEROWRBELEZBRREDFFET 5 Z &N
TE, FEROERAHZEMSELDICHETHENTEXL6), IHIZ, dROMs 7 A k& BAP 7 & k
1T, AFREBOPFEBAIICEET 2 MOMAE TIEME CE RV IEMZFEMERE b2 67, ZhiE, aRE
ZTNENDOREFICEOE TERILIE D DIZHERIET TR, WFRICEEL THE L RWENERRAET
LHOEBTTIZD, TEXHRETRERLDIZLIEVEZEODIZHLMETHY, 207 L1k, BESCMES ., HER
B 27 LM BEEE L O5T(6), Mo TEE/ARZ L2, d-ROMs 7 A b & BAP 7 A b d, FBIH T4
DRRRES NI AL FRIHIE Y — L &2 fli> T, RECEE), Y7 AL ME2fET 5220w e ., 20
ZETH, ELLS ZRWVBRA T2/ R, BE L RVEERASC, ARSI 2 2 M E % [E#RED 50
TR S E 5 Z LN TE D4, 5),

Panel Carratelli # W2 FA 72 H O REORKERD G OS & MR & FEHIERIRIZME 2 5 6 DICT 5 5
AU, WS, RIEEMRAT S 2 & TRV ERSZ L THH EREBITHE L TV 54, 5), BREN
OSDZ LIZHOVWTHLRITIUE, TN EH OGN T 2 HEURMBEAEZRET L2 LN TERY, 207
Nigar 7RG, OS OFEREFBFET 20 E D MERET DX IR LT, MAEREETH L Z
ERALNIR D, TOX D REREEL Ui, Flin, APAREE (EIR, 3. PR . @EENLE. &
7 ) —EBIREY, BMNOOIXTARE Y I URZ, BEOHIE, BYE, R ER), UV IBRIE< &,
B A~OBENL #&, REGYEDE~OBRIEE, =X bn s r-Tar 27 o BEEHE (R, BEHEy
L LT) OEEH, ARG RE, BT, T Y VG EBIEZ T WD R ENRH D (5),

BEN OS LEEMENH D Z N> TWAHEBIZHRE L TWAHEEITIE, BRENT I RXE Z LI
HMThAH, EEE FRKEIZXOS EHHET L Z 030> TV ABIEDREET T ZHNIERNWZ &2 5,
ZO XD RBFETIE, BEA T AT, UTO LD KRB —MRIZBEE L T\ 5 i DAME, ol
DT A N ARKYE, el OMERKYYE, FURIERETTERE, BIR&EMERE, 77 v — AL ORER MG, 5
HEFE, BERBEOHE, IFHREMRE, WINRRESE, oL, AL DEH T, MEICRETLIL T,
BRI A S L2, BRAONDIRBEDHFEDRNEHRTH I ENTE LI,

o—TF B IRERRAVE D — B DR t21E. d-ROMs 7 A b & BAP 7 A M &l 7-f{b A b L ADAA(L
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FHIOH THRD S, TOMRE D LIZ, BKREX, B0 6 SOMAEDEIIHOVTHRET 5,

HAIOMAEDEIX, d-ROMs 7 A h& BAP 7 X Ol AN IEFH#HHLVIRETHLLETHL, ZD
KH&IX. “absolute hyporeactivity (xRS E)” &I TV D H DT, WERPEZR SN (b L<IE)
SRPED A N L ARFIZRET 6T o ACHERB DO TE DR EBETITRVE WD ATREME 2R
THLOTHD (FlZIE 1 AL OEEEIRIT) .

B _OMAEDEL. d-ROMs 7 X FNIEEFFHO FRE VIR TH 272, BAP 7 X MEZE#ETH 5
HThbH, ZOWEEIL “relative hyporeactivity (FHXFRERSOUGME)” XN TR Y, NEMEZ SN (b
L<Iid) SMRMED A b L AR PR T B0 T ACH KB H DR TE DD EB TIERVN L D ICE
PR EEBERLTND,

HE0MAADEIL, dROMs 7 A k& BAP 7 A Ol F N IEFFHNICH 2 L0 THD, 20 £l
RAL N T ADIRRETH D, L L, WlFOT A MERZY “within the normal range (EFF#IFAN)” (2
b2 ZLiE, EITHORERBPFMEL TV D ARMEEZHRT 2 b0 TIERLS, BEARA L ADAS F~—T1—
DML LALH | ER O — RAEFE e B H TR SV RRBRIV R FBENIC H D Z L AR LTV AHTEIT Th
Do

BUOMAEDEIL, d-ROMs 7 A MM EFHEMN T, BAP 7 A M AEBEHPANICI -2 WIEE TH D,
ZOMBEDEIL, B O OFRICE OBIREN R+ Th D Z L2 K 5567134 < “relative oxidative
stress (FAXHOBBEA h L R)” OREICH D E SN TR, UAZRELE LTEREMATILER D D, £
B, BEE. MABRICELRERAE LTV D 2 L AR T AR~ — B —IZ W TUIBIRE R T Tid e
25 (d-ROMs 7 A R BIEH) OS IR 5F KR H D, BEOUENMETLTWS (BAP 7 2 MEfE) =&
T, 7V =TV ANOKBEIKH L TEEIZITHMTERNTHAI N TH D, DD, MEFFT ¥
NREZ 186D D AIREMED & 2 WIRIMESNRME DR FMEET D & Bb T o ANIER 2 L tig LT, 7
U= VAN L MR EEZZITLT <R THA D,

FHHOMAEDEIL, &-ROMs 7 A MENIEFFHO LR X 0 &fE T, BAP 7 2 MEXE#EFAHENICH D
LOTHD, ZOMAEDHEIL “potential oxidative stress (BEEMIEMEA R L R)” ORBEICHD L ST
BO, VAZREE, 20 HLED MREMN” BIEAT7 U ADRBICH L EMIRT 20N ERH DL, SVHZ
P, IEMEBEROEAERZHENS TS0 & Lo N (B IE, WE, R OBk ME, B\IRE,
72E) ZHOWTIE, FiRMLPIESREIC L 22 Pe— A TICELEHLRETHLLER D, LinL, 7V —
T IVNNDOEABEEZEMEETOVDLRRZE LI FRpve (B2, S AEEEOIGE, FFED
EILAER, 728, FUFERZ, BRIT—E L TWARWnR, Wit FiisbbiERe % WS IR T S8,
Z D72 .08 O REERG (7 V) —F N OFEA L PR OB OB A B 2 E L SED LIt D,
B OENROMAE DT, d-ROMs 7 A2 MEPSEHFFFHO LR XV SiE T, BAP 7 A MBS EEFIFH XV
BIETHL5ETHY . HXIH OS OIREEITHY T2, ZiuE, BIEAKHEO I RELZ RTLOTH
V. 7V = VUNDEARNRSTE T, FEOHRIRILY AT LOUEEZEL TWLHETH D, Milko
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BRALIRE AT 2 U 2713, d-ROMs 7 A F D& fE/ BAP 7 2 s OIREDORREIZIG U TE< 72 %,

0S OHAIEF DOEAIZIE (d"'ROMs 7 A MED EF72 5N (b L<IX) BAP 7 A MEDIK T) ., 55l
BT NAY ZAALEB0E S LI, YRR RAZ E (B, ESV. CRP, AST, BMI, 5l &/fK &L,
HARIRANA F~—T—, MIGIREZn 77 A4V, REVATA LV, [EE~—I—, ) 2fFoT, BZH
AR (RRMEZR SN (b LT A o, Bt T o R E LA T 2K & 7 o 7o MR

(RIE. I Fa v RU 7 OMRERERE ., @i -FEREE, E- ) 2HRREIISRTET 5 L5108

HLRTHIE RS, HEELTELTWDIHEFZ S LI, EREROEFIZK LT, EF LTV SR bEE
RS ED 2 o TE LK (RERE) . SilgbbhiHiz i 2720 0ipE (BiEEEOUE, ¥
TV AN BEIRENLET5ZENTE D,

UbFL®d e EEEMFIZI BEANLADI R DD AN RERICEILA N L RAEZIT VD Ax
X REHRPTZREE N T o A ONREE (TEMERERFEO EAME ) 2R LIRIAYICHLE T& %5 d-ROMs
T A KRR BAP 7 A MR EOREILE A > THRAET H5XETHHU,5), 2D XD F LWFIRA BT = &3,
TERIN S DFPISNFHEIR ZHED D 721T T, BERLNT VA ZERT 52 & T, AEOBZHHESE
720, HAERRAEFEOEZHME L2V T 512D OHBIEWEDOY 7 ) AT — a3 2NN H VL ERS
% 1= D@L 72 [ T & 2 (5),
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Guidelines and protocols for the correct use of Panel
Carratelli in predictive and preventive medicine

Prof. Eugenio Luigi Iorio, MD, PhD

International Observatory of Oxidative Stress (Salerno, Italy). Regenera Research Group (Milan, Italy).
Universita Popolare “Medicina degli Stili di Vita — Lifestyle Medicine (Genova, Italy). American College
of Lifestyle Medicine (Harvard, Boston, MA, US).

Oxidative stress (OS) often described as the unbalance between pro-oxidant and antioxidant processes
is an emerging health risk factor that have been shown related to early aging and many reactive,
metabolic, ischemic and toxic processes including cardiovascular diseases, diabetes, rheumatoid arthritis,
colitis, neurodegenerative disorders, cancer and so on (1, 2). Unfortunately OS does not show any specific
clinical picture. For this reason it can be detected only by means of specific laboratory tests like d-ROMs
test (evaluation of  blood serum/plasma total oxidant capacity against the
N,N-diethylparaphenylendiamine) and BAP test (evaluation of blood serum/plasma total ability to
reduce ferric to ferrous ions by using vitamin C as standard) included in the Carratelli Panel (3, 4). This
panel, according to almost 1,000 academic papers, after 20 years of research — 12 of them shared with
Japan because this annual seminar (5) — proven to be a suitable tool to identify, to monitor, to prevent
and to treat OS.

Focusing on predictive medicine in cardiovascular diseases, d-ROMs was listed among the established
and emerging plasma biomarkers of first atherothrombotic events together with C-Reactive Protein,
homocysteine, and erythrocyte glutathione peroxidase (eGPx) since 2004 (6). Two years later elevated
values of d-ROMs tests were shown predictors of cardiac and total death in a cohort of patients suffering
from cardiovascular diseases after a 24-months follow-up thus suggesting that the measurement of total
oxidant capacity could provide ad adjunctive estimate in the evaluation of prognosis in the
cardiovascular clinical setting (7). Moreover high d-ROMs test values in combination with
OXY-adsorbent test (from Panel Carratelli) values in an original OS index displayed predictive for major
cardiovascular events in a 120-months follow-up of patients with coronary artery diseases (8, 9). These
findings appear in agreement with previous retrospective studies on eGPx (10). Furthermore, increased
d-ROMs test values in patients reporting disturbed respiration during their sleep were associated to
obstructive sleep apnoea syndrome, a well-known cardiovascular risk factor, thus making these peoples
candidates to polysomnography (positive predicted value 81%) (11). Remaining in the respiratory field,
high serum d-ROMs test correlated to the disease severity in patients suffering from chronic obstructive
pulmonary disease (12) as well as idiopathic pulmonary fibrosis (13). Interestingly high d-ROMs test
were also proposed as predictors of arrhythmia risk in patients with atrial fibrillation (14, 15). Finally, in
subjects with metabolic syndrome low BAP test values showed related to low HDL, high triglycerides,
adiponectin, HOMA-IR and hs-CRP thus appearing as a suitable predictive marker of this disease (16).

In the oncology area, a very wide retrospective case-control study on more than 2,000 subjects from 11
different European Countries involving 44 researchers showed that high d-ROMs test values were
predictive for small colorectal cancer after a 3 years of follow-up (17). This finding suggests that at least
healthy peoples with familiarity for colon cancer should periodically undergo to d-ROMs test evaluation.
Moreover in colorectal cancer patients d-ROMs test values were elevated in proportion to tumour
invasion and had a significant positive correlation with tumour size (>40 mm) (18); however decreased
d-ROMs test values were positively and significantly associated to lymph node metastasis (19).
Noticeably increased d-ROMs test values showed predictive for recurrence in treated hepatocellular
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carcinomas (20) but in head and neck squamous cell carcinomas they were associated to longer survival
if increased during radiotherapy (21). On the hand other low d-ROMs test values proven useful to predict
a positive long-term response to « -interferon /ribavirin combined therapy in patients with chronic
hepatitis C (22) while high BAP test values positively correlated to post-liver transplantation duration in
children (23).

Beyond the greatest pandemias of third Millennium, i. e. cardiovascular and neoplastic diseases, the
Panel Carratelli was shown useful in predictive medicine also in other clinical conditions. For instance,
high d-ROMs test were predictive of the severity of infectious complications in hematologic patients.
Indeed, during infectious events, median zenith d-ROMs test values were significantly higher in sepsis
(542 CARR U, range 390-704) than in fever of unknown origin (453 CARR U, range 342-622) and
bacteremia (403 CARR U, range 390-514). The ROC curve was 0.74 and 0.77 when d-ROMs test value
was used as marker of infection or sepsis respectively. Cut-off concentrations for optimum prediction
were ROS>364 CARR U (sensitivity 78%; specificity 66%) (24).

In renal disorders, after a 4-years follow-up, in patients undergoing to kidney revascularisation
interventions high d-ROMs test values (together with high eosinophil count) was a strong predictive
factor for serum creatinine and hence for renal functions, independently from the medical/surgical
treatment (25). In another 30-months follow-up of hemodalysed patients, survival group showed
significantly higher BAP values compared with those in death groups; when serum BAP levels were
divided into two groups by its median value, the group with higher BAP values had better survival rate
than that with lower BAP values on the Kaplan-Meier survival analysis; then lower BAP was shown as
an independent risk factor for all-cause mortality; therefore BAP test could predict the prognosis of
hemodialysed patients (26). Moreover d-ROMs test values decreased together with blood pressure after
treatment with the direct renin inhibitor aliskiren thus proving to be a predictive biomarker for
cardiovascular diseases in hemodialysis-dependent chronic kidney disease patients with hypertension
(27).

Finally, in influenza virus-associated encephalopathy high levels of d-ROMS test in the cerebrospinal
fluid of children were proposed as a valid predictive biomarker of the disease severity (28) while in
animals, high antioxidant defences as measured by means of OXY-adsorbent test predicted long-term
survival in a passerine bird wild population (29).

In its general effort to translate the basic research into the clinical practice, the International
Observatory of Oxidative Stress, a network that include more than 3,000 researchers in more than 35
different Countries, developed over the years some guide-lines and protocols in order to help all health
professionals to exploit all the potential of Panel Carratelli in preventive as predictive medicine (5).
According to these advices the peoples who should undergo to OS evaluation include:

- apparently healthy peoples with/without significant risk factor(s) for oxidative stress, including
smokers, alcohol drinkers, drug addicts, sedentary as well as endurance-exercising peoples, particular
workers (e. g. welders) and so on;

- patients suffering from oxidative stress-related diseases including neurological, cardiovascular,

metabolic, muscle-skeletal and so on disorders;

patients undergoing to treatments that were shown related to oxidative stress including
contraceptive pill, dialysis, chemo/radiotherapy, vascular stents, by-pass surgery, transplantation
and so on (5).

Indeed in agreement with a daily growing scientific literature, d-ROMs test and BAP test, after body
temperature, blood pressure and pH measurements, appear as the most easy, minimally invasive and
cost/benefit suitable tools to monitor periodically health status of every peoples (5). These tests allow all
clinicians to identify some otherwise undetectable metabolic changes possibly responsible of sub-clinical
insidious diseases before that they appear (from cradle to coffin) thus contributing to decrease the
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burden oh health care in the immediate future (5). Moreover d-ROMs test and BAP test provide some
precious otherwise unidentifiable details about the pathophysiology of most common disease that is the
right premise not only to personalise and to optimise any treatment but also to reduce/avoid many
treatment-related unwanted side-effects, with a beneficial impact on patients, caregivers and health
insurance system (5). Most importantly d-ROMs test and BAP test allow to tailor diet, exercise and
eventual supplementations on the basis of an objective and validated biochemical tool thus
avoiding/reducing again the unwanted side effects and personal/social costs of improper choices (4, 5).

In our long experience with Panel Carratelli, we believe that the starting point to translate OS from
basic research to clinical practice is always the clinical suspicion that is generated, in turn, by the
understanding of the problem (4, 5). If the clinician doesn’t know OS he will be not able to formulate the
correct questions aimed to evidence it. From this simple concept it becomes obvious the importance of
clinical history that will lead to a search for the existence of risk factors for OS, including age,
physiological status (pregnancy, lactation, menopause), overweight/obesity, abnormal caloric intake,
minerals and vitamins deficiency in the diet, alcohol abuse, cigarette smoke, inadequate exercise,
psycho-emotional stress, significant exposure to UV radiations, significant exposure to electromagnetic
radiations, significant exposure to environment pollutants, current intake of oestrogen-progesterone
combination (especially as contraceptive pill), current chemotherapy/radiotherapy or dialysis or
cortisone treatments and so on (5).

The clinician’s task will be easier when the patient suffers from a known disease. In fact the doctor will
have to search only the current disease among the known diseases associated to the OS. On this subject,
all the following conditions are generally associated to an oxidative imbalance: recent trauma, recent
viral infection, recent bacterial infection, infectious disease from other agents, recent inflammatory non
infective disease, thyroid hyper-function, arterial hypertension, clinical signs of atherosclerosis,
dyslipidemia, complicated diabetes mellitus, liver dysfunction, neoplasms, malabsorption diseases, and
so on. In each of the above cases a careful clinical visit will confirm the suspect of any eventual
disregarded but hypothesised disease on the basis of the clinical history.

This first step of the clinical routine will end with the biochemical analysis of the oxidative stress by
means of the d-ROMs test and the BAP test. On the basis of the results the clinician will examine 6
possible combinations.

The first combination includes both d-ROMs test and BAP test values under the normal limit. This
condition is called “absolute hyporeactivity” and suggests the possibility that the whole ability of the
body to react to its own oxidative balance to endogenous and/or exogenous stressors is not optimal (e. g.
type 1 uncomplicated diabetes).

The second combination implies d-ROMs test value under the normal limit and optimal BAP test
value. This condition is called “relative hyporeactivity” and underlines that the ability of the body to
react to its own oxidative balance to endogenous and/or exogenous stressors appears not optimal.

The third combination realises both d-ROMs test and BAP test values within the normal range:
optimal oxidative balance. However, to have the results of both the tests “within the normal range”,
doesn’t exclude the existence of a disease in progress, but it indicates only a blood level of oxidative
stress biomarkers within the mean range as detected in the clinically asymptomatic and apparently
healthy population.

The fourth combination shows d-ROMs test result within the range with BAP test result under the
optimal value. This combination, often deriving from low antioxidant dietary intake, is referred to a
condition of “relative oxidative stress” and should be interpreted as risk condition. Indeed the subject,
although doesn’t exhibit any positive biochemical marker of a current oxidative tissue damage (normal
d-ROMs test results), is predisposed to the OS because his reduced defences (low BAP test results) may
be are not able to allow to face optimally an eventual radical attack. Therefore, every
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endogenous/exogenous factor, potentially able to increase serum oxidant capacity, will be more able to
cause a free radical tissue damage compared to a normal oxidative balance.

The fifth combination is when the results of d-ROMs test are over the normal limit, while the results of
BAP test are optimal. This combination is referred to a condition of “potential oxidative stress” and
should be interpreted as a condition of risk, i. e. a kind of “compensated” oxidative balance. In other
words, it could be that the cause responsible of the increased reactive species production (e. g. cigarette
smoke, arterial non-diagnosed hypertension, overweight and so on) is still under the control of
antioxidant defences. However if the cause responsible of the increased production of free radicals is not
rapidly removed (e. g. by stopping the cigarette smoking, by improving the life style, by taking some
specific drugs and so on), the same cause will lead, in a variable interval of time, to the progressive
impairment of antioxidant defences and hence to the clear picture of OS (evident imbalance between the
production and the elimination of free radicals).

The sixth and last combination is associated with d-ROMs test values upper the normal range with
BAP test values under the optimal value and corresponds to the condition of absolute OS. This is the
classical portrait of the oxidative unbalance, where the production of free radicals is too high thus
overcoming the defensive capacities of the body antioxidant system. The risk of oxidative lesions in the
tissues is variably high depending on the degree of increased d-ROMs test/decreased BAP test values.

In the evident case of OS (increased d-ROMs test and/or decreased BAP test), on the basis of a specific
original algorithm (30), the clinician should try to identify the possible (endogenous and/or exogenous)
cause(s) and the relative mechanism(s) (inflammation, impairment of mitochondrial respiratory
function, ischemia-reperfusion damage and pharmaco-metabolic induction) responsible for the impaired
oxidative balance, by means of adequate laboratory/instrumental analyses (leukocytes count, ESV, CRP,
AST, BMI, fat mass/muscle mass ratio, thyroid biomarkers, serum lipid pattern, homocysteine, tumour
markers and so on). On the basis of the prevalent mechanism, the clinician will be able to prescribe, in
the single clinical case, a specific treatment able to reduce the increased oxidant capacity (causative or
etiological therapy) and/or to strengthen the antioxidant defences (lifestyle, supplementation).

In conclusion we believe that health professionals should examine any people at risk or suffering from
oxidative stress with specific tests like d-ROMs and BAP test which are able to identify and
circumstantially define the true status of the systemic/local oxidative balance (production/elimination
ratio of chemically reactive species) (4, 5). This new behaviour is the right premise to drive not only
conventional pharmacological/surgical treatments but also antioxidant supplementations, when
indicated, in order to improve or to maintain an ideal quality of life by means of an optimal oxidative
balance (5).
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Energy production, reactive processes and cell signalling
for body survival are related to REDOX reactions. ..

Al @ ydogen ™

REDUCTANT

.. . where an OXIDANT extracts TWO or ONE
reducing equivalents from a REDUCTANT.

Two-electron transfer examples from metabolism

Two-electrons transfer (catabolism) One-electron transfer (respiration)

‘;MI reduction of O (Deo-slecson arsfer) = Aa

One-electron transfer examples from redox biochemistry
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TWO-electron transfer reactions are related to catabolism
(dehydrogenation) and anabolism (hydrogenation)

IONE-electron transfer reactions generate reactive species
for cell signalling, reactive, and detoxification processes.

Reactive species are fundamental
for cell signalling and survival

Antioxidants act as physiological modulators
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Oxidative stress

CXIDATIVE STRESS

The break of redox homeostasis

Eu-stress and di-stress

]
Harmanes nebwerk

Their impact on our health
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Reactive species modulate cell proliferation
which abnormal stimulation can lead to cancer

gl B g g T

S | T ﬂﬂi‘gb @ F*chg '
3 - 1 ) l l

L b [ ORI 8 8 PR BT

et . 1 Rt i | A O
ot ‘:‘::;‘ :‘: -..... |-‘“" e - .,.‘..-'I

CANCER

All the involved transcriptional pathways (especially
NRF2, HIF-1« and NF-«xB) may impair oxidative balance

The paradigmatic case of Nuclear
Factor kB in carcionogenesis

-~ 10V are

) INFLAMMATION i

It is not possible inflammation without oxidative stress
But it is possible oxidative stress without inflammation
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Body redox balance generates biochemical signals/
/biological activities changes in blood serum/plasma

External agents LIFESlf YLE
Metabolism Cell | 1
Oxidative
HO*“H.0 damage g g
RM R"
y ENZYMES &
. OTHER
Oz B ENDOGENOUS
MOLECULES
R:H R
Respiration o.;dative
damage
Nucleus cytoplasm (Cytoplasm Nucleus)

Iorio EL. The oxidative stress evaluation. Italian
Treatise of Laboratory Medicine. 2009. Padua, Italy.

A blood plasma/serum sample can provide a suitable
specimen to measure body oxidative balance

. RO F0- = 123V 15 NHE
SO0 MO0 = 0.77V 15 NHE

Iorio EL. The oxidative stress evaluation. Italian
Treatise of Laboratory Medicine. 2009. Padua, Italy.
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PART 2. OXIDATIVE STRESS MEASUREMENT
AND PREDICTIVE MEDICINE.

THE SCIENTIFIC EVIDENCE

From Delphi’s Oracle to Predictive Medicine: the role of
oxidative stress measurement by d-ROMs and BAP tests.

cne s the emenging
The Predictive Medicine amﬂcth;mcpmb.ﬂln ofdmnmmkqpfoxhw steges tof
ither prevent the clsease akogether or significantly decreace its)
Impact wpon the patient (such ac by preventing mortalty o
bmting morbudity)

«The goal of predictres medione = to predict the probabity

Increassed phwadan survedlance, such as branmsl full
skin exams by 3 dermatologst or imtermast if their pabent =
mantmm&ofmduw an £0G and ca
tanmﬂnbonﬁammtubunomae
POTRasad rek for B ORTUGC SITRATRME oF StEnaong MRS
% mmwmm’xmﬂs-lammuﬁm\dwwu
rcreased risk for breast cancer and o on

J-Presictive medcne is intended for both healthy indvidual

(| Cpredictive health™) and for those with diseases {"pradicti
o n-domxowmhrqlnwuﬂdmmw
Jostculae diaiia and 1o predit prog 1 1]
rasponsa for 3 ghvan Aisease

eAgide from genetic testing, predictive medcine weilzes a wide
viwiety of took to predat Paalth and disease, Inclug
merts of easrcig, nutrition, seeituaity, cualty of Ife, &
OXIDATIVE STRESS.

Biesecker LG. Genome Research 2013. 23: 1051-1053.
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Established and emerging plasma biomarkers in
the prediction of first atherothrombotic events

o m ned guicedines

rdovasculer risk detection, the plasma-based m,

mmended for use in global gk aasessment or in
mition of the metabole syndrome are low

v ipoprotein cholesteral (LDL-C), high-dersity |

< : esterol, and triglycerides.

(‘”.Clll,ltlt)n It is widkdy recognized, however, that mone than hal

L al future vescular everts occur i individuals wi
hypesiipidemis. For example, in & recent |a
je analysis of >27 000 hesithy American women,
% of all future everts occurred in those with LOL
evels <4.14 mmolL (<160 mg/MdLl) and 45% of &l
occured In those with LOLC walues<33
ML (<130 mg/dL).

Although risk-sconng systems that additionally eval
Rional risk factors such as smoking, hypertéengon
dabetes grestly Improve risk prediction, mulkipl
e demonstrate that 20% to 25% of all futy

occur in Individuals with only 1 of these
r, the prevalence of traditiocel risk factors
ma & high in those wthowt dsease & n

Fuabibihd wsl Lo gog Poes Basarbing e e
Fredasbe of Firs Athorothrombets Ercah

Riedker et Al. Circulation. 2004. 109: IV6-IV109.

Established plasma biomarkers in the prediction
of first atherothrombotic events

Apparently healthy women Individuals undergoing CAD-testing

Low SRP - Low LDL
e

- 15.0-19,9 ymelil

§
i
i
§

(T Mg CRP . vigh LB

Years of Feloalls

C-Reactive Protein, LDL and homocysteine.
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Emerging plasma biomarkers in the prediction
of first atherothrombotic events

Oxidative stress biomarkers

Predictive role of d-ROMs test in cardiovascular diseases

O L e s & R
e . . . —— —

an index of oadative stress, predict carcdiac and total death in
patients with cardbovasoular deease.

o g -———

»ROMs test values were measared In 157 consenutive
rpitients, followed dring & mean flkw-up of 2003
montie

CARDIOLOGY S oot - e ot

pradictore for caedac death, suggesting Bat hpdropanaide
wahation coukd provid an adjnctive estmata In the
evakation of prognaas I the cardovascular dinical sesing

5
.~

SRRTURTRRE 0 STy TR AT B sal veal ey
Cardu swrtalty Tetd maamabey
L ¥ L y OO0 % »
[T R = | m 1
= | n ues
Praw ba b bin I~ ns-9 "W " A5 (LR M)
PR % & FE. 40 naw x X A N
T emmrie
Sxcten faem 3 259 oo 14 11 nam
ar,
(s U 24 ns-9 03 23 27-74 Nl
T~ oo lkowgo banrsl

Vassalle et Al. Int J Cardiol. 2006. 110: 415-416.
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High d-ROMs test values are predictive
for cardiac death and total mortality.

Cardiac death

Total mortality

70+
50 IH ARG C P
g . 0-300 CARR U
Eso- >30CRRU 1 ‘gso_ >300 CARR U018
70 2 70
= =
A *7 A 601
S0 50+
0 5 w15 2 3% 3 H w15 W™ X%
Months of falow-up

Morths of Sollow-up

Kaplan—Meter sundvel curves acconding

Kaplan-Meler survhal curves accordl
to 751" d-ROMs et parcent]

10 750 @-ROMs test percentil

Vassalle et Al. Int J Cardiol. 2006. 110: 415-416.

Glutathione peroxidase 1 (GPx-1) activity is
independently associated with an increased risk of CAD

| QRIGINAL ARTLCLS ]

Glutathione Peroxidase 1 Activity
and Cardiovascular Events in Patients
with Coronary Artery Disease

-y

0.7 4
-Meler curves showing cardiowascular everts "
rding to quartie of glutathione peroridase 1 sdivity jr P<0.001 (by log-rank test)
units per gram of hemaoglobin) (N=636), 0~°° > . Y r

rumbers of cardiovascular events were 33, 2316,

11 in quartiles1 2 3 amtw

200 300
Weeks of follow-up

Blankenberg et Al. NEJM. 2003. 349: 1605-1613.
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High d-ROMs test values (combined with OXY-ADS in an
0SI) are predictive for major CV events in CAD patients.

Prvurmd (rveh, of Satdution Lrma o1 & Pmgmonte Pt o Ao by oo b g s s of bt v e g o b —

Mo Advivie Cands inaidie Byar'di o1 PABears sl Covtwiery  'oosde rome UM TS o s - b~ 2 b 4 ot s —
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Aladash B muled T apnpeted pean TAP e D ade g 170 L i -- A | N el iy

QSIS T LA TN e o N B et b ad . i St e by w— ya

R S BN sk (BT Al Ton Dian. Ens, CB. b o wad e b s g

o e b s P e e - el b e bty ey bt e &

— gt . bt wd Wy b o B . i v v e g

M Cghe WAt com d o w4 g St S04 e e & e Py eyt

. T A e - b T pramin ) AR Y ana L bl Swed s et
4 gt s o s e e b g VAR S
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Vassalle et Al. J Atheroscler Thromb. 2012. 19: 712-727.

Increased d-ROMs test values after episodes of
obstructive sleep apnea (0OSA), a relevant CV risk factor

g and 5 heaithy commls
S Age 52.9 = 1.8 yanrs,

v Increases d-ROMs test values (>300 CARR U) ¥y
19/21 patients and 4/S healthy controls.

VIn recuted patierds, apnea/hypopnea index (tota
Bleep time/number of respiratory events) was finear
sinbnd o A-RO0Me tect wnlume (B = O 426 p o

v . * = D.042).
: ‘ _ crassed velves of oxidebhve stress by d-ROM
ay;

tients who repovt disturbed respirabion duning
a0 may ndicate OSA synarome. These patients 1

'90.5 205 80.8 333
(P¥ pradicted

Christou K et Al. Sleep Medicine. 2003. 4: 225-228.
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Increased d-ROMs test as an index of chronic
obstructive pulmonary disease severity

. The parpose of this study was o deermise whether o
£ ot cormeind with lusg functica in patients win

phatructive pulmonary disease (COPD) and D investigate whethe
Mum&lﬂmdmm

5. d-ROM-2st was performad s 94 patients with COPT
mmunmmmmm
bon moncudde and pulse owymeYy was performed In

e

Pimnrs —
|
|
|
v,

Hress in COPD patients was concomiant with the impakrment
ng fuaction.

Markoulis et Al. Panminerva Med. 2006. 48: 209-213.

Increased d-ROMs test values as an index of disease
severity in idiopathic pulmonary fibrosis

RESULTS. 4-ROMs test valves was dgnificastly increased
(3@ L 17 CARR U) In IPF patients. These values weoe nogatively
assocted wih AVC (pe008 re{606) and win Dico
(pe=O.047 re-0L609). They were a0 significantly comeidand with
MRC dyzpnea scove (P=0.002 r-0.812).

CONCLUSIONS. The joved of systemic owidative syess =
enhanced In patients with IPF as reflacind by lhoreased ploma
G-ROMs test values and could provide useful Information about!
me chmction of IPF severity. Strategies to reduce the cxddant
turden n [PF may be beneficid In meducing the progressive
deterionrion of hese patients.

Daniil et Al. Eur Resp J. 2005. S49: 335S.

The 12th Oxidative Stress / Antioxidant Seminar

49



Keynote Lecture 1

High d-ROMs test values are associated with atrial
conduction disturbance in patients with atrial fibrillation.

BACKGROUND/ AIMS, Orddative stress (06) stress i associated withy
et Moetlation (AF) but lite b nowe about the reltiondip Detweey
05 Dlomarkers and chectrical activity In AF patients. The ain of B

the Detween
Atrial fibrillation eariais oo Sl rostadalitg T pmmmapeal 29 Sost A "j
mnuudos-umnmamun

J stve 306 AF pelh ey Catieter abistiord

) (HSCRP). A ndex of heart slotac acticlly we messured Mered N
e A~ b e e e Arston (FPD) by P waves Sonal sveraged dectsacardogram (P
© No discernable p-waves RESULTS, Putierts were flowed @ fr 12208 yess d-ROMY

O Multipie foc rapidly dscharging m“"'n;:_'?, Bl yvruer O e SN XL

© No organized electrical activity inatria tghte:, posive comvelation with FPD (r=0.56, p<0.001) than Sse iy
© Rhythm i irregular umm—nmnmmv.mm:
© “Atrial fbrillation Controlled ™ + rate « 100 bpm [l & somamty More o rome. ra ah #ECh Bl
© “Atrial fibrillation Uncontrolled * = rate > 00 Uiy S pastaym AR (RO

of AF recursence followng RFCA

Shimano et Al. Heart Rhythm. 2009. 6: 935-940.

High d-ROMs test values are associated
with persistent atrial fibrillation

Axtel foelation (AF) hes Desn swsociyled with)

dative stress, and artdodd mmm
L Al Deneft n e We ¢ d 4
o el associused beieymation # SxSidusls wih or WA AF. Odas Ratio
Serum maters of cddative stress and flaeration were b 3 s u_x; hovyes
N & Ous sy, Gse ool design study of 40 e
wih o wihout pesddent o permarent AF, who were B GEH °
fir age, sex, labetes, M smckky salis,  Eown
for Oe of caddative sbess We Ep, CySa* L 3
O ROMs et and raths of oxidised o reduced gh {
) and cyseine (Bh OySH) to quantlfy cddathe stres. We a0 -
houdng hghsersinvty Coeadtive j‘—] ®
rierieuhins 1D and 6, and tumr fecrosts fackr 8. ’ CRP 2
Unhadate, conditionsl logistical regression  analysis Showed INFa N =
ddattve Stress Dot
with AF (P <0.05). The ncrease i the odds retios for AF for L .
B OySH, and dROMs were 6.1 (95% CI, 13283, P =

Gok,
L02), 236 (95% (1, 25041, r-om,mmoma,n.)-
1539, P= 0WR), repectively. There 8 Sbonger Comreation
amuawu-&mmmamua
tewt (=041} In muithedate analyss corectad R statis and
AF bk factors dfering between De groups, the ssoction of AF

LE o

TheummOOORAT)OSforAfasafmd:cndanL
interguartile incesse In various markers. *E, GSM, E]

cxddattve stess remaied CySH and d-ROMs ggreficant &t ps< 0.02.

These date sgued Tal cddathe dress markers y
predicive value I AF manegement.

Neuman t Al. Clin Chem. 2007. 53: 1652-1657.
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d-ROMS test may predict arrhythmia risk

Foertors bt e bt Ao gwes bt Ly placs
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A patent for d-ROMs test clinical use

BAP test as a possible predictive
maker of metabolic syndrome
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Kim et Al. Korean J Intern Med 2014. 29: 11-39.
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High d-ROMs test values are predictive for small
colorectal cancer after a 3 years-follow-up.

Researchers - more than 2,000 subjects monitored
for 5 years - 11 different European Countries involved

Table 4, Mutvorale-adsted Continuous Incidence Rate Rasos” for Colorectal. Colon, and Rectal Canoer A W s 18D} "
Resctive Ouypen Metatolies, by Terse of Folow4p Tima, £ » Vreeniy e Cancer and Nettton, 1950-2000

a5 M0 st e Q-8 1 098138 14 080147 080 0% 1%
080138 158 014 180 OE 274
<00 <004 o0

Conon*

\ M8 3 |42 123438 T4 G060 228 1R 2w 235 160,377 307 150,603
e
a7

Torwe of Casen (845 Canoe Camea
ILE ) e

Fatow s k! e:-:- 1,043 s e )

Mesr  Rage W Aage E R o et "o L] "o

hon, phy Aty e W el oo of
welght, hegnt, waist cvourriosence, rtake of rod mest, pracessed meats, acohal, YU, vegetabies and fan
¥ A Lort ncwase in SO wist the sane o 4l cincer stea 744 Uil
© Cutofl pownes %0r folowp time wem N same for o canods stes. <263 yoars and <4 81 yoars
“In S otal Gats pat
* Pioe heterogenely across lerties, caleul aing Me Oty SISSEC derved hom 1 Fvetse WNasce method.

Leufkens et Al. Am J Epidemiol. 2012. 175: 653-663.

d-ROMs test values correlates with the size
of tumour and its invasivity in colonrectal patients

*Elovated addatve atus has been found in many fypes of
cancer cefls Recent Zudies have shown that the enzymatic
produc of thymidine phosphonyiase (TP) peneraind reactive
oxyges species (ROS) witin cancer cells. The aim of this study
was thus 0 evaluste the signal naduction pathway and De
role of ROS In colorecty caacer

*Blood pecimens were ocbabed fom the dainage veia of the
temor during operation n 76 patients with colorectyl cancet
Serum ROS levels wore measured using d-ROMS test and serum
TP loveis were examinad by 2 highly senckive ELISA method.

“There was no significant comeiation hetween serum leves of
ROS and TF. d-ROMs st levels were clovated I proportion o)
tumor imadion and had 2 sigalficant postive comelation with
temor stae (9<0.05). However, tey did not increase b patients
with liver metastacic

“These fiadings sugpest that ROS e Independent of TP-
tiggered  dgnaing tansduction and ae asochind win
Incrensed tumor vasion, but not ey meastacs In patients
with colorectal cancer. Fom this point of view, new stiatngles
related 0 ROS may provide improved themapestic resulls 2 welk
as 2 preventive affect on carclogeness of the colorectum.

t-A0MWy e [CARR LB

Tameer son (1

Inokuma T et Al. Hepatogastroenterol. 2009. 56:343-
347.
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d-ROMs test correlates with serum vascular endothelial
growth factor (VEGF) in patients with lung cancer
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Katsabeki-Katsafli. Lung Cancer. 2008.

Decreased d-ROMs test values are related to lymph
node metastasis development in colorectal cancer

BACKGROUND/AIMS. Recert avdence indicates that reactive
cnygen speces (ROS) can Induce a wide hype of oshuly
resporsss from prolferation to senescence and o=l dexth. ROS
may not be an absolute cwchnogenic factor of cances
cuppesccor. The am of thie stady was to ascsce the biological
paracox of ROS in colomctal cancer cells.

METHODOLOGY, Blocd specimens were obtaned fom e
cramape ven of the tumor durng operstion n 135 patients wath
colorectal canoer. Ondotve stress was messured by w=ing o
ROMs test.

RESULTS. d-ROMs test Sevels incressed significantly o tumor
w2e lorger then 40 mm (p<0.01). On the other hand, they
COCTONICD APy @1 POOONII With Hmph mooc MCmesol
M| (p<001). Nuhukltulrwusmmddsmowedamﬁum
il assocetion of d-RONs et resuls with serum caronoembryonic
| armioes (CEA) leves (p<0.01) and hmph nods metnstasis
(p=0.026)
]| CONCLUSIORS, In colorectsl cancer cells, the moresss of
il ntracelbdar ROS s frst assooeted with ol growth and
imeeson. Howessr, 8 Rrther incease hitits cancer ool
proliferation, wheress any decrease in ROS concentration reeds
0 stimuwle hmph node metsclass.  Thus, 4 preces
understanding how ROS we geswrited and irvohvd in hwph
rode melaviasin wil halp us o deign befler therapeutc

Inokuma et Al. Hepatogastroenterol. 2012.59:2480-2483
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|Hepatocellular carcinoma patients with increased d-ROMs
level are prone to recurrence after curative treatment

" PURPOSE. Onddaeive stress plnys a0 important mle in Bver cardnogenesk. To

Hepasoy vlldlar rorvinems patienrs srh '

mereasad sxafiltne dives kewdy are prune s o 3 - . o pe U
hepatocefulyr cadnoma (HOC) afer cunSve teatment, we conducied 3

A0 Fecurrence e CUIBTIN (rearanent. o prospective case senes analyss.

prospective oase sories sty nsing the of-

ROM tewt METHODS. This study Inciuded 45 consecuive patients wih Sage UTT HCOC, who

Yusuke Suzuki, Kenji Dmei, Kogi Taksi, underwent curdtive Seatment by surgical resection or diofrequency ablation at

Tatswoori Hanel, Mideki Mayashi, Gife Municpal Hospitl from 2006 to 2007. In these 45 caces, recumence-froe

Takadum) Natks, Yoschi Nighigaks, Fischi [] sunvival was estimated wsing the Kaolan-Maler method. The factoes contribeting ©

Tumita, v al, HOC recumence, Incledng the serum levels of derhvatives of reactive axypen
metaboiies (d-ROMs) as an Index of oxdcative strem, were subjectnd 0 unhvariste

= and muthariate analyses using the Cox peoportional hazards model.

L nndid

RESULTS. The serum levek of G-ROMs (P = 0.0235), o-fetoproesin (AR P =
0.0274), and fasting plasma glucose (P = (LOAI0) were sign¥icantly asocking with
HCC recumence In Me snharate analysc. Mulhariate anshsis showed that Me
serum levels of d-ROMs (hazard tio [HR) 108, 55 % coafidence intenal [CT]
1.0002-1.0071, P = 0.0352) and AFP (HR 1.0002, 55 % I 1.0000-1.0003, P =
0.0316) were independent predicvs of HOC recumence. Kapian-Meer analysis
showed that recurmence-froe survival was low In pasients with Righ serum d-ROMs
(2STOCARR U, P = 0.0036) and sorum AP (240 ng/dL, P = 0.0185) lovels.

CONCLUSIONS. The serum leveds of d-R0Ms and AFP can be used for soreening
patients with 3 high rizk for HOC recamence. Patieals who show inoeased levels of
&) Sprivger these factors require caseful surveilance.

Suzuki et Al. J Cancer Res Clin Onc. 2013. 139: 845-852.

Recurrence-free increased survival
with d-ROMs test values <570 CARR U
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Recurrence-free increased survival
with AFP values <40 ng/dL
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High relative increase of d-ROMs test values during
cancer radiotherapy are associated with longer survival

Head and Neck Cancer Reglons ]
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Sakhi et Al. BMC Cancer. 2009. 21: 1-11.

d-ROMs test valuese are increased in non alcoholic
fat liver disease (NAFLD). A study from Southern Italy.

patients not expoced 0 any known cause of chronic [her cicease.

METHODS., Wo ochated » B4 In-patients  (mabedTemale,
/18, medan age, 35 years), the dncal and bicchemicall
haracteristics of NAFLD, and paticulely RS assocation with
abetes, ayslipidemia, Myperinsulinemia and/or with the increase]
parameters of oodatree  stress  (Bicod  levek  off
maionryicialdetrde, 4-hydroayronenal and 3-ROMs test).

RESULTS. Ninaty percent of pabarts had an noreasad body
mass ndex (BNI], 35% had dyshpidenia, 405 had sub-cinical
Wwews (only 3% had ot dadets), 0%
typedrsuinemB, and mare than 90% had enfanced lovels
Ipd perccedabon markers. [n 48 patients mho had conzented
Iver bicpsy, we found: 4 with Smple steatocs, 32 w
tEs, and two with o mhosts.

ONS, Ou data indicate that in our country, NAFRL
STy OCCW in Young males with an increased 8MI, with of
hypericeulnemia, dysipdemia and dabetes, generally acsock
with deorders of redox status (it may be diferentisted from)
% to Stextohepatts or carhosis only with a Sver biopsy).

Loguercio et Al. J Hepatol. 2001. 35: 568-574.
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Increased erythrocyte levels of HNE and MDA are closely
related to insulin, cholesterol, triglycerides and ferritin.

MDA (nmol/mL)
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Significantly increased values of d-ROMs test in severe
versus mild statosis (420+130vs. 227+166 CARR U)

Low initial d-ROMs test values are predictive of long-time
response (LTR) to Ribavirin-IFN in chronic C hepatitis
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Morisco et Al. Free Radical Research. 2004. 38: 573-580.
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Negative and significant correlation between oxidative
stress index and survival in liver transplanted children

GROUND JAIMS. Cradative stress has been suspectsd to influence graft aunvived and prognoss in pedistric
plerts of iving refated liver transplantation (LRLT). We determined the oddative satus of pedistric LRLT
during thelr regular outpatient follow-up vists, and loocked for & relstionship between axidative status)

and post-lver transplartation (po-LTx) durstion.

ATIENTS/METHODS. The study induded 43 petients (20 males and 23 females) betwesn the sges of 16 &
5.1 years (madian 10.7 years) who had undergone LRLT from 5§ months to 17.5 years (median 7 years) prior
study, between the ages of 1.2 and 14.4 years (median 3.5 years), Serum glutamic pyruvic transami
GPT), glutamic coaslcacstic trarsaminase (GOT), gamma-ghtamyl transpeptidase (»-GTP), alkaline phosphatase
ALP), lactate debwprogenase (LDH), drect Bilirubin and choline-edterase were measured as part of the patienty’]
vigts, d-ROMs te=t and BAP test wens messured wsing & dedicated photometer which requires)
il of serum and 10 min of processng time for each sample. Cradative stress index (OS]) was caloulsted as thel

of -R0Ms test to BAP tet

LTS, Serum OS] comelated positively with serum levels of GOT, GPT, LDH, ALP, y-GTP and direct bilrubin,
m OSI, ¢-ROMs, LDH, ALP and GOT cormeated negatively with post-LTx durstion. Serum BAP corrslated
i with pot-LTx duration. d-ROMs correlsted positively with serum GOT and +-GTF, but negatively with]
m BAP.

ICONCLUSIONS. (1) The OSI, which can be caculated based on data acqured through a dmple outpatient

ure, can serve & an Index of our patients’ laboratory results and axidative status, (2) The LRLT neciplents)
our study were 2t risk for addative stress sarly In the post-operative period, but this risk subsided with time.

Hussein et Al. Pediatr Surg int. 2011. 27: 17-22.

Total bilirubin levels correlates with d-ROMs (-) test
and BAP test (+) in liver transplanted patients

Total bilirubin vs. d-ROMs test Total bilirubin vs. BAP test

0 L 10 5 20 25 kY 10 0
Sarum 1ot benusin (mg\dl) Serum wotad blrubin (myd)

(=3

Kosaka et Al. Proceed Anesthesiol. 2011.
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Increased d-ROMs test values and decreased
BAP test values after hepatectomy in rats

. The damage induced by oxygen free radicals (OFRS) is caused by an imbatance of
of versus the anticoddant defenses against OFRs.

ETHODS. To understand hepatic damage induced by oxygen free radicals after hepatectomy in rats,
anticxidant status and total production of cxygen free radicals were sarfally measured in regeneation
ALY, 2 3,7, and 10 days after hepatectomy of Sprague-Dawley rats, blood was obtained into

mumaﬁwn.mmmwtsmsmwmmammmsw;
ured using BAP test and d-ROMs test, respectively. We also measured the amount of|
which provides an indirect index of oxidative injury.
LTS. The level of malbnyldiaidelyde after hepatectomy was higher compared with that
y. The leved of G-ROMs test after hepatectomy was higher compared with that
. BAP test values after hepatectomy was lower compared with that before hepatectomy.
I.USIONS The results suggested that the damage by OFRs o the regenerating fver was caused by
production of OFRs and decreased antionddant defense against OFRs.
=7
' 1 2 3
bl ey b kLR
BAP (poll reduced Fa'l) 2184 = 50 1655 « 103~ 1680 = 148~ 1763 « 6
f=ag pr Mee

FUSn 0 a0 osad) 36 a0 st ¢ S0 P vines OF < D6 awro pomOered S eRoast Tha Caw Un v asiatenind ey Wit Sact e
W (6 v day 0P < 0 v e O

Han et Al. Transplant Proceed. 2006. 38: 2214-2215.

Oxidative stress biomarkers can help to predict severity
of infectious complications in hematological patients

.hhanml@:m()ﬁﬁedmmhmazﬁmmuﬂl

plcations. No prognostic factors but the patient's dinkal statis are svallable to etimate the severity
- cnmplwom mmmcmwmmmwwemuosxdmnuuu
mmwmm(mwwmmmq, few data

;QdMMmSJm)wmmmcdemem
s ts, 4 allogensc trarsplants) or high-dose chemotherapy acording to aach patient's spedific disesse and
nwmm&mwm&mummaummumm

ations at regular intenals wrell resalution,
TS. Baseiine d-ROMs test and CXY-adsorbert tedt values were significantly higher in M9 than in

of uknown onigin (453 CARR U, range 342-622) and bacteremia (403 CARR U, range 390-514) The
rve wes 0.74 and 0.77 when ROS was used &5 marker of infection or sepsis mespectivedy. Cut-off
for optimum prediction in HP were ROS>364 CARR U (sersitivity 78%; spedificty 66%).

CONCLUSIONS. Our pradiminacy data suggest an ongaing coddative stress in HP at bassdine and &n increase in)
muwmmaa&mmmmmamﬂmdmmm

Bamonti et Al. Clin Chem Lab Med. 2006. 44 (8): A36.
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High d-ROMs test values are predictor of renal function
deterioration in renovascular diseases. 4 years follow-up.

s : i mdmxnuMMMmemuamwmmmpm

mmnhraseazumdmmmmmm&mdmardmpmmummwmm
¢ In patients with renovescudar dissase treatad with medical trestment only. Additionally, the Impect
Mewasardeosmpﬁlcnmtmpeﬂd’:edbbodasprdt:msdmalhndbnd&duabonl
dar diassse imespective of trestmernt IS investigated.

. Bghty-two patients with mnoascular disesse were érrolled into & follow-up study (47.5;:35.:I

orths). Thirty-ax patients (group 1) underwent revasaudardzation and senting, and 46 patients (group 2)
medical trestmeant only. In &l patients, serum crestinie concentration, ecdnophsl count (EO) in periphers
pod, and estimation of cddative stress with d-ROMs test were determined before and at the end of the

ILTS. In revasculanzed petients (group 1), hypertengon was cured in 11.1% and improved In 66.6%. Renal
on improved in 30.5% and worsened In 36.2% of patients. In the medical trestment arm {group 2),
- wion improved In 71.4% of the patients. Rend function remained stable in 69.8% of petierts and]
orsened In 30.2%. Cox regresdon anafyss showed thet higher leveds of acsinophil count and highes levels of ¢-
ROMs test, rrespectively of mode of trestmere, were sssodated with nenal function deteriorstion (L & serum
lcreatinine increase more than 20% during follow-up).

JCONCLUSIONS. Revasculanzation was nat superior to medics trestment in renal sunvivel but had & grester

mlmm&oﬁmmﬂ. Eosinophil court and d-ROMs st vilues were the dronger pradictive)

Ziakka et Al. Renal Failure. 2008. 30: 965-970.

BAP test predicts the prognosis of hemodialysed patients

Serum BAP levels of the HD patients Kaplan-Meler curves for high and low BAP
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Ishi et Al. Nephron Clin Pract. 2011. 117: ¢230-c236.
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Aliskiren, an oral direct renin inhibitor, decreases d-ROMs
test values and other predictive biomarkers of CVD.

{week)
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Aqo I
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Morishita et Al. Hyperthens Res. 2011. 34: 308-311.

High CSF d-ROMs values are diagnostic and predictive
in influenza-virus associated encephalopathy (IE)

*The aim of this study was to assess the valithy of serum an
F oxidative status of patients with IE in their initial stage]
rough the d- ROM (Diacron-Reactive Oxygen Metabolites, Italy

, compared to those with other neurological diseases.

*The study was conducted on the following four groups: (1
influenza virus-associated encephalopathy (IE, n = 8), including

ur patients showing neurological sequelae or mortal; (2
influenza virus-associated febrile seizures (IFS, n=11); (3) febrile
jconvulsion (FC, n=10): (4) enterovirus-associated encephalopathy
(EE, n=4), including one patient with neurological sequelae.

*The CSF d-ROMs levels in the IE group were significantly higher
than those in the IFS and the FC groups but not in the EE group
fIn addition, general laboratory findings such as leukocytes,
platelets, C-reactive protein, aspartate aminotransferase,
creatinine, creatinine kinase and LDH, including interleukin-6 (IL
6), were analyzed in each group. The CSF d-ROM levels in the If]
jaroup were significantly higher than those in the IFS and F(
jgroups but not in the EE group. As for the serum d-ROM levelg
land general laboratory findings, with the exception of CSF IL-§
levels in IE, no significant differences were detected compared
with the other groups.

eIn patients with IE, the CSF d-ROM levels could be a valid
predictive biomarker of the severity, and oxidative stress may be}

[elated to the pathogenesis of IE.
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Yamanaka et Al. J Neurol Sci. 2006. 243: 71-75.
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High values of OXY-adsorbent test are predictive
of long-term survival in a passerine bird population
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Saino et Al. J PLoS. 2011. 6: e19593.

PART 3. OXIDATIVE STRESS MEASUREMENT
IN CLINICAL PRACTICE.

GUIDELINES AND PROTOCOLS
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WHY measure oxidative stress
through d-ROMs and BAP test?

d-ROMs test, may be after

<2 body temperature, blood
m\ pressure and pH

w0 ' measurements, is the most

=" :’ easy, minimally invasive

RIS
e and cost/benefit suitable
tool to monitor periodically

% health status of every
' people.

1. A minimally invasive tool
to monitor our health status.

\\

WHY measure oxidative stress
through d-ROMs and BAP test?

|| v Identification of some
otherwise undetectable
metabolic changes possibly
responsible of  sub-clinical
|| insidious diseases, before that

they appear (from cradie to
coffin).

v/ Potential to contribute to
decrease the burden of health
care in the near future.

2. An original and innovative
test for preventive medicine.
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WHY measure oxidative stress
through d-ROMs and BAP test?

v Providing of precious otherwise
unidentifiable details about the
pathophysiology of most common
diseases (> 100)

v An opportunity to personalise and
to optimise any treatment

v An opportunity to reduce/avoid
treatment-related unwanted side-
effect

v Beneficial effects for patients, care
givers, and health insurance system.

3. A suitable and validated practical approach to learn
more about diseases and to personalise any therapy.

WHY measure oxidative stress
through d-ROMs and BAP test?

Duty Doverage ‘/'
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v Opportunity to tailor
diet, exercise and eventual
supplements on the basis
of an objective and
validated biochemical tool

v Opportunity to
avoid/reduce the unwanted
side effects and
personal/social costs of
improper choices.

r‘..........................::‘.7:...... “

Daily Physical Activity

€ L Dhit b orarerees & | ooy - heay i)

4. The right scientific approach for diet,
exercise & supplement management.
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Guide-lines and protocols for clinical practice

. SUSPECT!

let’s 'k

MANAGE THE RESULTS!

The oxidative stress evaluation at a glance

Oxidative stress-related diseases are not only an
aestethic concern that must be suspected at first visit
e st
EE“{‘:::‘.,:" O ‘b.“.’::‘:ﬁ - 0 D."’ll Dt
e o A
-::ns B~ ::\,:.Q‘;‘ Ov.n
e ., te e o R
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e ——
T e S
. ST IR,
I =)
Most of oxidative stress-related diseases
are related to life style (Dalle Donne, 2006)
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WHICH PEOPLES should undergo
oxidative stress evaluation?

Apparently healthy peoples
1 with/without significant risk

factor(s) for oxidative stress

2 Patients suffering from oxidative
stress related diseases

stress

Pabents undergoing to
3 | treatments related to oxidative

3 targets. 3 aims.

TARGET 1. Apparently healthy peoples
with or without risk factors for oxidative stress.

v To idenbfy an otherwise unidentifiable
condition of oxidative stress ( because to fee/
healthy does not mean to be healthy).

/7 To make suggestions aimed to change or
improve lifestyle with diet and exercise an to
monitor the efficacy of these changes,

I oncler
v to drive a successiN aging;

<0 prevent oxidative stress related diseases
(>100) most of whkh e ity
asymptomatic and often related to lifestyle, e
cavdiovascuwlar daiseases and cancer and
thevefore modifalle,

AIMS: to prevent early aging and
oxidative stress reated diseases (>100).
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TARGET 2. Peoples suffering for recognised
diseases that are clearly related to oxidative stress.

v'To make suggestions b change or wmpyove
festile with dlat and avercisa and to monvtor the
efficacy of changes;

vio optimise specific freatments an the cwrent
redlice not anly blood pressure but also axidabve
stress);

Nto evalvate the need and o montor he
effactivensss of anticxidant supplaments (that can
b harmfl i imgvopenly token).

‘ 80 drive a successily aong,
&
Vo pvevent aodative stess related diseases
(>100) most of which are intially asymptomatic
and often ralatad to Westyle, ke cardiovascular

diseases and cances and therefore modifiadie.

AIMS: to optimize therapy and
to monitor supplement effectiveness.

TARGET 3. Peoples under treatments that are clearly
related to increased oxidative stress levels.

« In patients who are under oxygen-czone therepy
(e. 9. to treat diabetic foot), "physical” treatments (e,
g, phototheragy for Jaundice, radictherapy for
cancer), drugs (e g cortisone,  péracetamole,
antidepressants, contraceptive  plll, cancer
chematherapy), lnnmoawﬂs re-vascularisation
Interventions (e. g. stent, by-pass), gralting (e ¢.
kidney trarsplantation) end 50 on

« apportunity to identy an otherwise unigentifiable
concition of oxidative atrcas ond tharoforc:

Vo make suggestions in arder to change or impvove
iifestyle mith diet and exercise;

« fo opbimise the current treatment in oroer fo reduce
wacceptable side effects of the cureny treatment (e.
g lowering dady covtisone changing  odstrogen
fovrmuls or dialysis filters);

v o ewabate the nead and fo montor bthe
effectiveness of andicodant suppiements (to reduce
oxidative stress burden)

AIMS: to optimize therapy and to reduce unwanted side
effects of oxidative stress-related treatments
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An original diagnostic algorithm to manage the results

COMING SOON:
CARRIO REPORT.

! AR R RS 2 TV I
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Iorio et Al. Australasian J Cosmet Surg.

2006. 2: 26-30.

Our clinical model

|OXIDATIVE BALANCE]

T
| RESULTS REPORT |
1

I 1
| INVESTIGATIONS l | LIFESTYE ADVICES

1
| NUTRACEUTICAL(S) l

27 FOLLOW-UP 3 montn)
5+ 0N 6" o)

The wellness itinerary
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TAKE HOME MESSAGE

v Health professionals should examine any people at
risk or suffering from oxidative stress with specific tests
like d-ROMs and BAP test which are able to identify and
circumstantially define the true status of the
systemic/local oxidative balance (production/elimination

ratio of chemically reactive species).

« This new behaviour is the right premise to drive not
only conventional pharmacological/surgical treatments
but also antioxidant supplementations, when indicated,
in order to improve or to maintain an optimal quality of
life by means of an optimal oxidative balance.

TOKYO 2003 - TOKYO 2014

XII OXIDATIVE STRESS — ANTIOXIDANT SEMINAR

AN

&
 BYNES

A special thank to
Mauro Carratelli and Yasushiro Seki

(‘) Americon College of M’m

Lifestyle Medicine

NOMURA CONFERENCE PLAZA
TOKYO. JULY 27, 2014.
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W '

Yamakado Minoru
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[T (2013-2014) ]

1. Relationship between Hb and HbAlc in Japanese adults: An analysis of the 2009 Japan Society of
Ningen Dock database.

Takahashi E, Moriyama K, Yamakado M; The Ningen Dock Database Group.

Diabetes Res Clin Pract 2014 Mar 27. Pii: S0168-8227(14)00166-1. Doi: 10.1016/j.diabres.2014.
03.010.[Epub ahead of print]

2. Lifestyle and glycemic control in Japanese adults receiving diabetes treatment: an analysis of the
2009 Japan Society of Ningen Dock database.
Takahashi E, Moriyama K, Yamakado M,; Ningen Dock Fatabase Group.
Diabetes Res Clin Pract 2014 May; 104(2):e50-3.doi: 10.1016/j.diabres.2014.01.025.Epub 2014 Feb
10.

3. Amino acid profile index for early detection of endometrial cancer: verification as a novel diagnostic
marker.
Thata Y, Miyagi E, Nymazaki R, Muramatsu T, Imaizumi A, Yamamoto H, Yamakado M, Okamoto
N, Hirahata F.
Int J Clin Oncol. 2014 Apr; 19(2):364-372. Doi: 10.1007/s10147-013-0565-2. Epub 2013 May 23.

4 . Hyperuricemia is a significant risk factor for the onset of chronic kidney disease.
Toda A, Ishizaka Y, Tani M, Yamakado M.
Nephron Clin Pract 2014; 126(1): 33-38. Doi: 10.1159/000355639. Epub 2014 Jan 15.

5. Relationship between estimated glomerular filtration rate, albuminuria, and oxidant status in the
Japanese population.
Ishizaka Y, Yamakado M, Toda A, Tani M, Ishizaka N.
BMC Nephrol 2013 Sep 95 14: 191. Doi: 10.1186/1471-2369-14-191.

6. Status of lipid management using lifestyle modification in Japanese adults: an analysis of the 2009
Japan Society of Ningen Dock database.
Takahashi E, Moriyama K, Yamakado M.
Intern Med. 2013; 52(15): 1681-1686.

7 . Relationship between coffee consumption ,oxidant status, and antioxidant potential in the Japanese
general population.
Ishizaka Y, Yamakado M, Toda A, Tani M, Ishizaka N.
Clin Chem Lab Med. 2013; 51(10): 1951-1959.

8. The significance and robustness of a plasma free amino acid(PFAA) profile-based multiplex function
for detecting lung cancer.
Shingyoji M, Iizasa T, Higashioyama M, Imamura F, Saruki N, Imaizumi A, Yamamoto H, Daimon
T, Tochikubo O, mitsushima T, Yamakado M, Kimura H.

The 12th Oxidative Stress / Antioxidant Seminar

71



10.

Keynote Lecture 2

BMC Cancer. 2013; 15; 13: 77. Doi: 10. 1186/1471-2407-13-77.

. Status of dyalipidemia treatment in Japanese adults: an analysis of the 2009 Japan Society of

Ningen Dock database.

Takahashi E, Moritama K, Yamakado M.

Intern Med. 2013; 52(3): 295-301.

Comparison of the impact of changes in waist circumference and body mass index in
relation to changes in serum gamma-gluyamyltransferase levels.

Sakamoto A, Ishizaka Y, Yamakado M, Koieke K, Nagai R, Ishizaka N.

J Atheroscler Thromb. 2013; 20(2): 142-152.
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Lifestyle-related disease is oxidative stress disease: Oxidative stress
assessment,

Carratelli Panel (d-ROMs/BAP test) is a translation to the preemptive
medicine as prediction and prevention against lifestyle-related disease

Prof. Yamakado Minoru

Health Screening Center, Mitsui Memorial Hospital MD, PhD, Special Adviser

Ashikaga Institute of Technology, Department of Nursing Dean

Showa University School of Medicine, Department of Hygiene and Preventive Medicine Visiting
Professor

Objective

The most important health issue in Japan, the most aged society in the world, is how to prolong healthy
life expectancy. Factors that hamper its prolongation include stroke, dementia, and locomotive syndrome.
As the onset of stroke can be prevented, a risk factor for stroke, arteriosclerosis, must be managed.
Oxidative stress plays an important role in the initial pathological change of arteriosclerosis, vascular
endothelial dysfunction. Therefore, initial management based on the recognition of arteriosclerosis as an
oxidative stress related disease is essential. In preemptive medicine as a new medical development to
promote healthy longevity, it is important to evaluate the oxidative stress level. In this seminar, we
introduce the possibility that d-ROMs and BAP tests for oxidative stress assessment may become a
bridge to preemptive medicine for prevention of the onset of lifestyle-related diseases.

Methods

The subjects were 2,355 persons from whom informed consent could be obtained and who underwent
“Ningen-dock” health checkup (1,477 males, age: 59.6+10.3 years, 878 females, age: 59.2+10.6 years).
The biological antioxidant potential (BAP) was evaluated using the iron-reducing capacity of antioxidant
substances in blood as the BAP test. The oxidative stress level was evaluated by measuring reactive
oxygen metabolites (ROMs) in blood as the d-ROMs test. As an oxidation balance, the
antioxidant/oxidative stress level (BAP/d-ROMs ratio: B/R ratio) was calculated. We examined the
association between individual parameters and lifestyle-related disease-associated factors.

Results

1) Accuracy of measurement: The intra-assay CVs of BAP and d-ROMs were 1.6 to 2.3 and 0.4 to 1.0%,
respectively. The inter-assay CVs were 2.7 to 3.3 and 1.0 to 2.7%, respectively. 2) Distribution of values:
The distributions of BAP and d-ROMs were normal. The mean BAP of males and females was 2,284+226
and 2,346+£199 umol/L, respectively. The mean d-ROMs values were 336459 and 380+69 CarrU,
respectively. The two parameters were significantly higher in females. They also significantly increased
with age. The B/R ratio ranged from 3.6 to 18.8. The 25 and 75 percentile values were 6.5 and 8.5,
respectively. Therefore, subjects with & the B/R ratio of >8.5 were assigned to Group A, those with the
B/R ratio of 6.6 to 8.4 were assigned to Group B, and those with the B/R ratio of <6.5 were assigned to
Group C. 3)The association with lifestyle-related disease-associated factors : Fasting blood glucose(FPG)
level; The FPG levels in Groups A, B, and C were 99+15, 102+14, and 111430 mg/dL, respectively. The
FPG level significantly increased with a decrease in the B/R ratio (p<0.0001). HOMA-IR value; The
HOMA-IR values in Groups A, B, and C were 1.7+1.1, 1.941.5, and 2.1£1.3, respectively. The HOMA-IR
value was significantly higher in the group with a lower B/R ratio (p<0.005). The B/R ratio with respect
to 75g0GTT typing; The B/R ratios in normal (n=352), borderline (n=293), including IGT, and
diabetes-type (n=115) subjects were 7.7+1.5, 7.6+2.0, and 6.9+1.8, respectively. The value was
significantly lower in diabetes-type subjects (p<0.0001). Serum lipid level; The serum non-HDL
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cholesterol levels in Groups A, B, and C were 139429, 147431, and 158+44 mg/dL, respectively. The
non-HDL cholesterol level significantly increased with a decrease in the B/R ratio (p<0.001). Serum
high-sensitivity CRP level; The high-sensitivity CRP levels in Groups A, B, and C were 0.036+0.035,
0.082+0.145, and 0.270+0.735 mg/dL, respectively. The high-sensitivity CRP level significantly increased
with a decrease in the B/R ratio (p<0.0001). Carotid intima/media thickness IMT); The IMT in Groups A,
B, and C was 1.90+0.99, 1.984+0.91, and 2.19+1.06 mm, respectively; The value was significantly higher
in Group C (p<0.05).

Conclusions

An automatic analyzer was available for the measurement of BAP and d-ROMs. The accuracy of analysis
was favorable. BAP and d-ROMs were correlated with many lifestyle-related disease-associated factors.
In particular, the FPG level, HOMA-IR value, serum lipid level, and high-sensitivity CRP level increased
with a decrease in the B/R ratio, as an oxidation balance. The B/R ratio decreased in diabetes-type
subjects. Furthermore, the IMT was significantly greater in the group with a low B/R ratio, suggesting
that an increase in the oxidative stress level is an important risk factor for impaired glucose tolerance
and arteriosclerosis. Based on these results, the measurement of oxidation balance and lifestyle
modification based on the results may be necessary in the future in Japan for prolongation of the healthy
life expectancy, contributing to the new development of preventive medicine for anti-aging/healthy
longevity.
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GIOVANNI SCAPAGNINI

Associate Professor, Clinical Biochemistry, Department of Medicine and Health
Science, University of Molise, Campobasso, Italy

Giovanni Scapagnini was born in Naples on 31/08/1966

Education and training:

1992 Medical Degree, School of Medicine and Surgery, University of Catania, Italy
2001 PhD in Neurobiology, Institute of Biochemistry, University of Catania, Italy

1992 — 1998 Research fellow, Institute of Biochemistry, Faculty of Medicine,
University of Catania, Italy

1999 Research fellow, Department of Surgical Research Northwick Park Institute for
Medical Research Harrow, Middlesex, United Kingdom

2000 Visiting Scientist, Laboratory of Adaptive Systems, National Institute of
Neurological Disorders and Stroke, National Institutes of the Health, Bethesda MD

Professional Experience (Academic)

2000-2003 Research Assistant Professor, Blanchette Rockefeller Neurosciences
Institute, West Virginia University at Johns Hopkins University, Rockville, MD

2003-2006 Research Assistant Professor, Institute of Neurological Sciences, Italian
National Research Council, Catania, Italy

2006-current Associate Professor, Clinical Biochemistry, Faculty of Medicine,
University of Molise, Campobasso, Italy

2003-2006 Visiting professor, New York Medical College, Walalla NY (USA),

Department of Pharmacology. Research Project: “The role of heme oxygenase system
in the CNS”

2006-current Visiting professor, Visiting Professor, Institute of Human
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Virology,University of Maryland, Baltimore, MD (USA) Research Project: “HIV
Dementia: novel pharmacological targets”

2008-2013 Rector's Delegate to the Research of University of Molise.

2009-current Founder and Member of Board of Directors of the Italian Society of
Nutraceuticals SINUT

2010-current Member of the Scientific Commette of the Neurological Institute C.
Mondino IRCCS of Pavia

2013-current Vice-President of the inter-university consortium Sanniotech,
Benevento, Italy

e (Co-author of more than 90 publications and book chapters on
neuroscience, nutrition, biogerontology, pharmacology and molecular
biology (scopus h-index 29;

e (Corauthor of 10 patents in the field of medical device and therapeutic
compounds;

e C(Collaborating with several laboratories, both in the EU and
internationally;

e Peer reviewer for 8 of the most important scientific journals, and
member of the editorial board of the scientific journal “J of
Biogerontology”;

e Has organized 8 international congress on the theme of “cellular
stress response” and “biology of aging processes”;

e Has been invited speaker to more than 100 national and international
congress.

Professional Experience (Non-Academic)

2005-current Editorial Consultant for Scientific programs of RAI-1 (Italian
National TV)

2010-current Member of the Board of Directors of Klox Technology
(Canada)

2010-current Editorial consultant for the Italian Association of Food
Producers (AITPA)

2013 Founder and Partner of PharmaMol srl, spin off at the University of
Molise, Campobasso (Italy)
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Scapagnini G, Caruso C, Vasto S, Pascale A, Romeo L, D’Agata V, Intrieri M,
Sapere N, Li Volti G. (2010) Genetic risk factors and candidate biomarkers for
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Alzheimer's disease. Front Biosci. S2:616-622

Ruggeri M, Pavone P, Scapagnini G, Romeo L, Lombardo I, Li Volti G, Corsello G,
Pavone L. (2010) The aristaless (Arx) gene: one gene for many
"Interneuronopathies". Front Biosci. £2:701-710

Candore G, Bulati M, Caruso C, Castiglia L, Colonna-Romano G, Di Bona D,
Duro G, Lio D, Matranga D, Pellicano M, Rizzo C, Scapagnini G, Vasto S (2010)
Inflammation, cytokines, immune response, APOE and cholesterol, oxidative
stress in Alzheimer’s disease: Therapeutics implications. Rejuvenation Res

Di Bona D, Scapagnini G, Candore G, Castiglia L, Colonna-Romano G, Duro G,
Iemolo F, Lio D, Pellicand M, Scafidi V, Caruso C, Vasto S. (2010)
Immune-inflammatory responses and oxidative stress in Alzheimer’disease:
therapeutic implications. Curr Pharm Des.

Castorina A, Tiralongo A, Giunta S, Carnazza ML, Scapagnini G, D'Agata V.
Early effects of aluminum chloride on beta-secretase mRNA expression in a
neuronal model of beta-amyloid toxicity. Cell Biol Toxicol. 2010 Aug;26(4):367-77.

Castorina A, Leggio GM, Giunta S, Magro G, Scapagnini G, Drago F, D'Agata V.
(2011)

Neurofibromin and Amyloid Precursor Protein Expression in Dopamine D3
Receptor

Knock-Out Mice Brains. Neurochem Res.

Scapagnini G, Vasto S, Abraham NG, Caruso C, Zella D, Fabio G. Modulation of
Nrf2/ARE pathway by food polyphenols: a nutritional neuroprotective strategy
for cognitive and neurodegenerative disorders. Mol Neurobiol. 2011
Oct;44(2):192-201.

Scapagnini G, Caruso C, Calabrese V. Therapeutic Potential of Dietary
Polyphenols against Brain Ageing and Neurodegenerative Disorders. Adv Exp
Med Biol. 2011;698:27-35.

Davinelli S, Intrieri M, Russo C, Di Costanzo A, Zella D, Bosco P, Scapagnini G.
The "Alzheimer's disease signature": potential perspectives for novel biomarkers.
Immun Ageing. 2011 Sep 20;8:7.

Marrazzo G, Bosco P, La Delia F, Scapagnini G, Di Giacomo C, Malaguarnera M,
Galvano F, Nicolosi A, Li Volti G. Neuroprotective effect of silibinin in diabetic
mice. Neurosci Lett. 2011 Oct 31;504(3):252-6.

Corbi G, Conti V, Scapagnini G, Filippelli A, Ferrara N. Role of sirtuins, calorie

restriction and physical activity in aging. Front Biosci (Elite Ed). 2012 Jan
1;4:768-78.
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Maes M, Fisar Z, Medina M, Scapagnini G, Nowak G, Berk M. New drug targets
in depression: inflammatory, cell-mediated immune, oxidative and nitrosative
stress, mitochondrial, antioxidant, and neuroprogressive pathways. And new

drug candidates--Nrf2 activators and GSK-3 inhibitors. Inflammopharmacology.
2012 Jun;20(3):127-50.

Caruso C, Passarino G, Puca A, Scapagnini G. "Positive biology": the centenarian
lesson. Immun Ageing. 2012 Apr 23;9(1):5.

Davinelli S, Willcox DC, Scapagnini G. Extending healthy ageing: nutrient
sensitive pathway and centenarian population. Immun Ageing. 2012 Apr 23;9:9.

Vasto S, Scapagnini G, Rizzo C, Monastero R, Marchese A, Caruso C.
Mediterranean diet and longevity in Sicily: survey in a Sicani Mountains
population. Rejuvenation Res. 2012 Apr;15(2):184-8.

Bizzini B, Pizzo G, Scapagnini G, Nuzzo D, Vasto S. Probiotics and oral health.
Curr Pharm Des. 2012 May 25. [Epub ahead of print]

Scapagnini G, Davinelli S, Drago F, De Lorenzo A, Oriani G. Antioxidants as
antidepressants: fact or fiction? CNS Drugs. 2012 Jun 1;26(6):477-90.

Davinelli S, Sapere N, Zella D, Bracale R, Intrieri M, Scapagnini G. Pleiotropic
protective effects of phytochemicals in Alzheimer's disease. Oxid Med Cell
Longev. 2012; 2012:386527.

Caltagirone C, Ferrannini L, Marchionni N, Nappi G, Scapagnini G, Trabucchi
M. The potential protective effect of tramiprosate (homotaurine) against
Alzheimer's disease: a review. Aging Clin Exp Res. 2012 Dec;24(6):580-7.

Davinelli S, Sapere N, Visentin M, Zella D, Scapagnini G. Enhancement of
mitochondrial biogenesis with polyphenols: combined effects of resveratrol and
equol in human endothelial cells. Immun Ageing. 2013 Jul 11;10(1):28.

Davinelli S, Di Marco R, Bracale R, Quattrone A, Zella D, Scapagnini G.
Synergistic effect of L-Carnosine and EGCG in the prevention of physiological
brain aging. Curr Pharm Des. 2013;19(15):2722-7.

De Lorenzo A, Nardi A, Iacopino L, Domino E, Murdolo G, Gavrila C, Minella D,
Scapagnini G, Di Renzo L. A new predictive equation for evaluating women body
fat

percentage and obesity-related cardiovascular disease risk. J Endocrinol Invest.
2014 [Epub ahead of print]

Willcox DC, Scapagnini G, Willcox BJ. Healthy aging diets other than the
Mediterranean: A focus on the Okinawan diet. Mech Ageing Dev. 2014. [Epub
ahead of print]
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Chapters and letters

1.

10.

Scapagnini G, Giuffrida Stella AM, Abraham NG, Alkon DL, Calabrese V. (2002)
Differential expression of heme oxygenase-1 in rat brain by endotoxin (LPS) in

“Heme oxygenase in biology and medicine” Kluwer Academic/Plenum Pub. NY,
10:121-34

Sima AAF, Amato A, Calvani M, Fiskum G, Scapagnini G (2003) Diabetic
neuropathy and oxidative stress. J Clinic Invest; letter to the editor
commentaries: Feldman E, 111: 431-433

Scapagnini G, Nelson T, Alkon DL (2003) Regulation of Ca2+ stores in glial cells.
In “Non-Neuronal Cells of the Nrrvous System: Function and Dysfunction” Adv
in Mol Cell Biol; 31:635-61. Elsevier Pub Amsterdam.

Tedeschi A, Pappalardo S, Longo V, Scapagnini G, Micali G (2006) Fattori
nutrizionali. In “Il ringiovanimento del volto” UTET S.p.A. Torino, 231-236

Candore G, Scapagnini G, Caruso C. (2009) Aging and anti-aging strategies. In:
Textbook of Aging Skin. pag. 1055-1062 Ed. Springer

Scapagnini G, Caruso C, Calabrese V (2010) Therapeutic potential of dietary
polyphenols against brain ageing and neurodegenerative disorders. In:
Bio-Farms for Nutraceuticals: Functional Food and Safety Control by
Biosensors. Ed. Landes Bioscience

A. Tedeschi. L. West, L. Francesconi, E. Reid, G. Scapagnini, G. Micali.
Cosmeceuticals. In Landau M., Tosti A Hexsel S. (eds.): Cosmetic Dermatology.
In Press

Scapagnini G, Caruso C, Zella D (2011) Teorie dell’invecchiamento. In:
Endocrinologia Geriatrica. Ed.

Scapagnini G, Caruso C, Spera G. Preventive medicine and healthy longevity:
bases for sustainable antiaging strategies. In Trattato Internazionale di
Chirurgia Estetica Scuderi N, Toth B.A. (Ed.), ISBN: 978-88-7620-862-1,
Verduci editore

Sergio Davinelli, Sonya Vasto, Calogero Caruso, Davide Zella, Giovanni
Scapagnini (2012). Molecular Biomarkers of Aging, Senescence, Tetsuji Nagata
(Ed.), ISBN: 978-953-51-0144-4, InTech

Patents

1.

Scapagnini G, Cavazza C. Use of acyl L-carnitine gamma-hydroxybutyrate for
the treatment of alcoholism. European Patent Number: EP0616805 Publication
date: 1994-09-28
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Scapagnini G, Cavazza C. Use of acyl L-carnitine gamma-hydroxybutyrate for
the manufacture of a medicamentfor the treatment of drug addiction. European
Patent Number: EP0630648 Publication date: 1994-12-28

Bizzini B, Scapagnini G, Volpato I, Donadelli M. Chemically derivatized
non-digestible and/or non-absorbable biopolymers as competitive antagonists of
intestinal absorption of nutrients. Patent Number: EP1064858 Publication
date: 2001-01-03

Bizzini B, Scapagnini G, Volpato I, Magara M, Veneroni F, Volpato L.
Oligosaccharide metabolites of glycosaminoglycans and thei use in the diagnosis
and treatment of complications of diabetes. World Patent Number: WO0104632
Publication date: 2001-01-18

Scapagnini G, Calabrese V, Motterlini M, Colombrita C, Alkon DL. Use of
curcumin derivatives or CAPE In the manufacture of a medicament for the
treatment of neuroprotective disorders. WO 2004/075883 A1l Publication date:
2004-09-10

Mezzina C, Scapagnini G, Volpato I, Bizzini B, Franchi G. Chitins and chitosans
In an activated form and their slimming, hypoglycemic, hypolipidaemic
properties. WO/2008/010172. Publication Date: 24-01-2008

Bernasconi S, Bertini I, Lucciola I, Luchinat C, Quattrone A, Scapagnini G.
Beverage suitable to retard the cellular degeneration which accompanies ageing.

WO/2008/037740. Publication date: 3-04-2008

Mezzina C, Scapagnini G, Volpato I, Bizzini B, Franchi G. Cross-linked chitosan
and process to cross-link. W0O/2008/007321

Mezzina C, Scapagnini G. Preparations containing microorganisms.
W0/2009/004409

Scapagnini G, Davinelli S, Visentin M, Ruffinengo E. Composition for use in the
treatment of menopause problems/disorders and in the treatment of general
aging of the organism. W0/2012/107905
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Giovanni Scapagnini ! & Craig D Willcox 2

! Department of Medicine and Health Sciences, University of Molise, Campobasso, Italy (€ U —¥ KF[E
FREEERI R, A Z VT ARy )

2Department of Human Welfare, Okinawa International University (JTHREEESKZE. A LR, A
fEAEFFE)
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IOV EA REENS, BBIELA MLV ADNRT VRABEROBGECTIHMTE 2 d-ROMs 7 A b X 95 72
BENIALFZORENTZ D Z EITEETH D,

EBRICHAREA XY T TITONTEZZLIZET 20 S OfR{b A b L ARFZEN 5, d-ROMs 7 A kD
AHAMEIIHONTHD EE XD,
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Professor Scapagnini, MD, PhD, 1966 4= 8 A 31 H, 7 AR UAEi, 1992 FIZH ¥ —=T7 KFEFH %
EFEL . 2000 FIHEAEYF O PhD & Ef5, HEMEE T O%. Dr. Scapagnini (T4 % —=7 K7 %
S 417z Institute of Pharmacology CGE“#HFZERT) THFFE A felT. 1999 421X, Northwick Park Institute for
Medical Research (F[E, ~v—) OARWFIEEFOKEMIEE. 2000 421X E LA AEMFEFT(NIH) [
PRARRPR AR - B2 HPRFSERT . JEJ > A T MMFFEE DK EMIE R & L THF4E L7, Dr. Scapagnini (%, 2000 47>
52003 FFE T, Var X RTF U AKFE, Uz A h3—T =7 K5 Blanchette Rockefeller Neurosciences
Institute (7 v 27 ¥/, MD) ® Research Assistant Professor 2> & &, 2003 4225 2006 4-F TA Z U
7 EF L B S ENTARRE A ZEFT O Research Assistant Professor 22 L 7=, 2004 £, AU —F
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Oxidative Stress and Aging: The Okinawa model

Giovanni Scapagnini ! & Craig D Willcox 2
1 Department of Medicine and Health Sciences, University of Molise, Campobasso, Italy
2Department of Human Welfare, Okinawa International University

A challenge in the area of healthy ageing is to identify dietary patterns, in addition to specific dietary
components, that offer protection against age-related diseases. Residents of Okinawa, the southernmost
prefecture of Japan, are known for their long average life expectancy, high numbers of centenarians, and
accompanying low risk of age-associated diseases. Much of the longevity advantage in Okinawa is
thought to be related to a healthy lifestyle, particularly the traditional diet and the social support of
family and friends. Okinawan diet is low in calories, yet nutritionally dense, particularly with regard to
vitamins, minerals, and phytonutrients and it is associated with lower rates of cardiovascular mortality,
reduced risk for hormone dependent cancers, as well as longevity. There is a substantial amount of
research supporting oxidative stress as one of the main causes of ageing. In contrast, there are few
longevity models that have been created to evaluate enhanced anti-oxidative mechanisms. Many
phytochemicals (e.g. polyphenols, flavonoids, terpenoids, etc.) are major ingredients present in fruits,
vegetables, and spices typically used in the Okinawa diet, and most of them have been shown to have
protective effects- against age-related degeneration. Interestingly, many of these phytochemicals are
activators of Nrf2, a central regulator of the adaptive response to oxidative stress, and through this
pathway they can inhibit ROS production and counteract oxidative damage.

On this background the availability of suitable biochemical tests to evaluate oxidative balance in
clinical practice, like d-ROMs test, is crucial; indeed d-ROMs test was proven useful to assess oxidative
stress in several population studies on aging, either in Japan or in Italy.

In this presentation we briefly discuss relevant topics on ageing and longevity with particular focus on
dietary patterns of Okinawa centenarians and nutrient-sensing pathways that have a pivotal role in the
regulation of redox homeostasis and life span.

Short CV

Professor Scapagnini, MD, PhD was born in Naples on 31/08/1966. He has graduated in 1992 at the
School of Medicine and Surgery, University of Catania, and he has obtained a PhD in Neurobiology in
2000. Since completing his education, Dr. Scapagnini has conducted research with the Institute of
Pharmacology associated with the University of Catania and has worked as a Visiting Scientist with
Department of Surgical Research, Northwick Park Institute for Medical Research, Harrow, UK in 1999,
and with Laboratory of Adaptive Systems, National Institute of Neurological Disorders and Stroke,
National Institute of Health in Bethesda, MD, USA in 2000. Dr. Scapagnini has been Research Assistant
Professor at the Blanchette Rockefeller Neurosciences Institute, West Virginia University at Johns
Hopkins University, Rockville, MD from 2000 to 2003 and Research Assistant Professor at the Institute
of Neurological Sciences, Italian National Research Council, from 2003 to 2006. From 2004 he has been
Visiting professor at the Institute of Human Virology, University of Maryland, Baltimore, MD. Currently
he hold an Academic positions as Associate Professor of Clinical Biochemistry, at the Faculty of Medicine,
University of Molise, Campobasso. His fields of research regard biology and molecular mechanisms of
ageing and neurodegenerative disorders, with particular focus on nutrient activated signaling pathways
related to lifespan regulation
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Strong anti-oxidant effects of SUPALIV and Twendee X

REFE 1. Helmut Durchschlag 2. JJIFEH 1. sbmps L, HEEE 1,

Markus Matuschka v. Greiffenclau3

L BRSPAEMEN AR EE Ry v ¥ — BB LA ZE S
2 LU RT NI RE (RAY) SRR =R
3 TIMA [E &

[ Objective]

Various chemicals, medicines, and also supplements had been examined in vitro and in vivo study to
find activity of reducing stress of reactive oxygen species (ROS) stress. However, there was no substance
or composition shows really effective to reduce ROS stress withoutand also no side effects. SUPALIV
(PCT: WO 2005/077464 A1) was developed to accelerate alcohol metabolism, and ingredients contains
effective for metabolism (CoQ10, Riboflavin, Niacin, Succinic acid, Fumaric acid), and effective for
anti-ROS (Vitamin C, L-Cystine, L-Glutamine). Twendee X which accelerate sugar and fat metabolism
was developed changing ratio of ingredients of SUPALIV. Anti-ROS effects of SUPALIV and Twendee X
were investigated. All patents and trade marks of SUPAIV and Twendee X are belongs to TIMA Stiftung
(foundation).

[Material and Methods]

SUPALIV: 1) Alcohol metabolism test. 2) Acute alcohol toxicity test. Twendee X: 1) Lysozyme ROS test
using radiation and UV. 2) Mouse radiation ROS stress model. 3) Ulcerative colitis model (DSS). 4)
Human cancer - nude mouse ROS model.

All animal serum samples were analyzed ROS stress (d-ROMs) test and biological antioxidant
potential (BAP) test.

[Results]

Alcohol administration to mouse induced increase d-ROMs and decrease BAP after 24 hours, and it was
typical in fatal mouse. SUPALIV reduced d-ROMs and increased BAP. Survival of mouse in acute
alcohol toxicity test was significantly prolonged by SUPALIV. Twendee X showed 6 times higher
anti-ROS effects compare to Vitamin C in lysozyme radiation test. All mouse tests showed Twendee X
significantly increased d-ROMs and decrease BAP. Twendee X showed over 40 times higher anti-ROS
effects compare to Vitamin C in mouse radiation model. High dose Vitamin C, Polyphenols,
Astaxanthine, and Protandim had no significant effects on reducing ROS in mouse radiation model.

[Discussion]

SUPALIV decreased ROS stress and increased biological antioxidant potential ofin alcohol stress.
Results of mouse acute alcohol toxicity revealed that may effective to protect fatal accidents in human as
well. Strong anti-ROS effects of Twendee X may beay induced by not only direct chemical reaction with
H202, but also protection of mitochondria and increase SOD. Twendee X seems to have most strong
anti-ROS withoutand no side effects in living body.

For the collaboration of basic experiments, clinical research or clinical trial, please send e-mail to
info@antioxidantres.jp
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[Fax]
1. Investigation for Management of Cardiovascular Risk Factors by Obstetric and Gynecologic Doctors
Subcommittee on Guides for the Management of Health Care in Middle-aged Women
Small chairman: Akihiko Wakatsuki Committee: Kiyoshi Takamastu, Tsutomu Douchi,
Yoshiko Mochizuki, Ichiro Iwamoto and Koichi Shinohara
dJ. Obstet. Gynaecol. Res. Vol. 40, No. 2: 353—359, February 2014

2. Increased asymmetric dimethylarginine and enhanced inflammation are associated with impaired
vascular reactivity in women with endometriosis.
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Kinugasa S, Shinohara K, Wakatsuki A.
Atherosclerosis;219:784-8. 2011

3. Adipocytokines and endothelial function in preeclamptic women.
Mori T, Shinohara K, Wakatsuki A, Watanabe K, Fujimaki A.
Hypertens Res. 33(3):250-4, 2010

4. Plasma adiponectin concentrations in women with preeclampsia.
Shinohara K, Wakatsuki A, Watanabe K, Ikenoue N, Fukaya T.
Hypertension. 43e17, 2004

5. Effect of lower dosage of oral conjugated equine estrogen on inflammatory markers and endothelial
function in healthy postmenopausal women.
Wakatsuki A, Ikenoue N, Shinohara K, Watanabe K, Fukaya T.
Arterioscler Thromb Vasc Biol. 24:571-6, 2004.

6. Effect of lower dose of oral conjugated equine estrogen on size and oxidative susceptibility of
low-density lipoprotein particles in postmenopausal women.
Wakatsuki A, Okatani Y, Ikenoue N, Shinohara K, Watanabe K, Fukaya T.
Circulation. 2003 Aug 19;108(7):808-13. Epub 2003 Aug 4.

7. Different effects of oral and transdermal estrogen replacement therapy on matrix metalloproteinase
and their inhibitor in postmenopausal women.
Wakatsuki A, Tkenoue N, Shinohara K, Watanabe K, Fukaya T.
Arterioscler Thromb Vasc Biol. 2003 Oct 1;23(10):1948-9.
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Utilization of oxidative stress as a biomarker in the field of emergency
medicine

Yoshiaki Inoue
Department of Emergency and Critical Care Medicine, Juntendo University Urayasu Hospital
M.D.,PhD., Associate professor

[Background]

In the field of emergency medicine, there are many life-threatening conditions, such as
cardiopulmonary arrest, severe trauma, severe burn, and sepsis. In clinical practice, an effective
biomarker available for evaluating the severity and treatment responses of these life-threatening
conditions is necessary. On the other hand, the simplicity, rapidity, and reproducibility of biomarker
measurement are required in the field of emergency medicine, in which “time” is a key factor. We have
investigated oxidative stress/antioxidant metabolism as a biomarker to quantitatively assess in vivo
invasion, and conducted various clinical reviews. In this study, we introduce representative findings of
oxidative stress with respect to severe conditions in the field of emergency medicine.

[Examination items] The subjects were patients admitted to the Emergency and Critical Care Center
of our hospital during the past 3 years. Using whole blood, oxidative stress and antioxidant levels were
measured, and the correlation with the severity/prognosis was examined.

(1) Correlation between the severity evaluated based on the START triage on disaster episodes and

oxidative stress
(2) Correlation between oxidative stress and the prognosis/neurological prognosis in patients admitted
with cardiopulmonary arrest (CPA)
(3) Oxidative stress in patients meeting the definition of sepsis
[Results]
(1) Triage and oxidative stress
The level of emergency was evaluated based on the START triage, which is used during disasters or
in the Emergency Outpatient Unit. It was correlated with the biological antioxidant potential
(BAP)(p<0.0001), but there was no significant difference in the oxidative stress (AROM) level.
(2) Patients with CPA and oxidative stress
In patients with CPA, the dROM level and BAP were measured immediately after admission. Those
with/without recovery of spontaneous circulation (ROSC) were compared with healthy adults. As shown
in this figure, there were differences in the distribution of BAP or dROM among the healthy, ROSC, and
ROSC-free groups. In the ROSC-free group, the BAP was significantly higher (p<0.0001), and the dROM
level was also higher (p<0.05).
(3) Patients with sepsis and oxidative stress
In patients with sepsis, the BAP and dROM level on arrival were significantly lower than in the healthy
adults (p<0.001). The two parameters serially improved with the treatment course.
[Discussion]

The results suggest that the oxidative stress level can be applied to correct triage for emergency
diseases and evaluate the prognosis of patients with encephalopathy after resuscitation following
cardiopulmonary arrest, neurological prognostic parameters, and severity/treatment responses in
patients with sepsis. The BAP/dROM, which can be relatively readily measured at the bedside, may be
useful as a new biomarker of emergency diseases.

Antioxidant capacity, Oxidative stress
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Hepatocellular carcinoma patients with increased oxidative stress levels
are prone to recurrence after curative treatment : a prospective case series
study using the d-ROM test

Kenji Imai, M.D. Ph.D.,

Department of Gastroenterology/Internal Medicine, Gifu University Graduate School of Medicine

[Purpose]

Oxidative stress plays an important role in liver carcinogenesis. To determine the impact of oxidative
stress on the recurrence of stage I/Il hepatocellular carcinoma (HCC) after curative treatment, we
conducted a prospective case series analysis.

[Methods]

This study included 45 consecutive patients with stage I/II HCC, who underwent curative treatment by
surgical resection or radiofrequency ablation at Gifu Municipal Hospital from 2006 to 2007. In these 45
cases, recurrence-free survival was estimated using the Kaplan— Meier method. The factors contributing
to HCC recurrence, including the serum levels of derivatives of reactive oxy- gen metabolites (d-ROM) as
an index of oxidative stress, were subjected to univariate and multivariate analyses using the Cox
proportional hazards model.

[Results]

The serum levels of d-ROM (P = 0.0231), a-fetoprotein (AFP, P = 0.0274), and fasting plasma glucose (P
= 0.0400) were significantly associated with HCC recurrence in the univariate analysis. Multivariate
analysis showed that the serum levels of d-ROM (hazard ratio [HR] 1.0038, 95 % confidence interval [CI]
1.0002— 1.0071, P = 0.0392) and AFP (HR 1.0002, 95 % CI 1.0000—1.0003, P = 0.0316) were independent
predictors of HCC recurrence. Kaplan—Meier analysis showed that recurrence-free survival was low in
patients with high serum d-ROM (>570 Carr U, P = 0.0036) and serum AFP (>40 ng/dL, P = 0.0185)
levels.

[ Conclusions]

The serum levels of d-ROM and AFP can be used for screening patients with a high risk for HCC
recurrence. Patients who show increased levels of these factors require careful surveillance.
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Oxidative stress and atherosclerosis in metabolic syndrome

Kayoko Ryomoto
Osaka Rosai Hospital, Chief of Diabetes Center and Department of medical checkup M.D.

Disturbance of lifestyle causes the metabolic syndrome containing obesity, insulin resistance, impaired
glucose tolerance, hypertension, and dyslipidemia, and contributes to develop arteriosclerosis such as
macro and microangiopathy. Oxidative stress measured by BAP and dROMs using FRAS4 for subjects of
health screening is considered to relate with lifestyle, metabolic factors and atherosclerosis. The
summaries about our results are presented in this report.

The relation between oxidative stress and lifestyle was examined with regard to alcohol drinking,
smoking and exercise habits. Decrease of BAP was related with increase of alcohol consumption.
Increase of dROMs was related with frequent drinking. It has been reported that intake of wine
containing polyphenols related the increase of antioxidants, but our data was not clear about the
relation between oxidative stress and kinds of alcohol. Drinking was not considered a favorable habit for
oxidative stress. dROMs increased in smokers compared to non-smokers. The amount of routine exercise
per week was calculated based on exercise guide 2008. There was no evidence of relation with oxidative
stress and exercise habits.

As a study of metabolic syndrome, the relationship of oxidative stress and insulin resistance was
investigated in non-diabetic subjects. BAP was inversely correlated with HOMA-R as an insulin
resistance index, BMI, waist circumference, blood pressure and triglyceride. BAP acknowledged the
positive correlation with HDL. dROMs was correlated with HbAlc and CRP. The cookie test that is a
meal test for a load of lipid and carbohydrate was carried to the subjects of normal fasting lipid and
glucose levels in order to examine the effect of postprandial hyperglycemia and hyperlipidemia on the
oxidative stress. As a result, the increase of glucose level from fasting and glucose level at 1 hour after
load showed a correlation with dROMs. The increase of trigyeride level from fasting and triglyceride
level at 2 hours after load were found negatively correlated with BAP. In other words, it was considered
that abnormal lipid and glucose metabolism after a meal were affected to increase the oxidative stress
even in normal fasting subjects. From the above results, it was thought that dROMs is associated with
inflammation and findings of abnormal glucose metabolism and BAP is associated with insulin
resistance related to abnormal lipid metabolism, obesity and hypertension.

The relationship between the pulse wave velocity (PWV) and BAP was examined for the effect of
arteriosclerosis. BAP showed a negative correlation with PWV. BAP recognized the positive correlation
with Adiponectin as a physiological activity substance secreted from adipocyte. It means that
antioxidant capacity has been considered as an anti- arteriosclerosis. dROMs is associated with serum
calcium levels that are correlated with the carotid intima-media thickness (IMT).

BAP and dROMs were associated with lifestyle, metabolic factor and arteriosclerosis disease as if from
upstream to downstream of the metabolic Domino.
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Investigation of the effects on oxidative stress of the new xanthine oxidase
inhibitor

Toshiki Fukui

Center for preventive medical treatment NTT Takamatsu Hospital

[Background]

We recently examined the relationship between the level of uric acid and various obesity-associated
factors, and reported that visceral fat was the most closely associated with the uric acid level. Previously,
we reported that there was a positive correlation between the visceral fat area and an index of active
oxygen production, d-ROM (Hypertens Res 34: 1041-5, 2011). Uric acid is an intrinsic antioxidant
substance. On the other hand, active oxygen may be synthesized in the process of uric acid synthesis,
inducing oxidative stress. This substance is suggested to exhibit conflicting actions.

[Purpose]

Therefore, the aim of this study was to investigate the influence of a new xanthine oxidase inhibitor,
febuxostat, on oxidative stress.
[Subjects]

The subjects were 43 patients with hyperuricemia who had received the outpatient treatment at our
facility.
[Methods]

Febuxostat was newly administered to 29 patients who had not received treatment for hyperuricemia
or had discontinued treatment for 1 month or more. Allopurinol was switched to febuxostat in 14
patients who received allopurinol or combination therapy with allopurinol and probenecid, allopurinol
was switched to febuxostat, and continuous administration was performed. In these patients, the uric
acid level, creatinine level, eGFR, d-ROM, and an index of the antioxidant capacity, BAP, were measured
before and after treatment.

[Results]

In both the new treatment and switching groups, the uric acid levels significantly decreased (8.6—5.7, 7.1—5.7 mg/dL,
respectively). The d-ROM and BAP also significantly reduced (d-ROM: 306—291 (p<0.05), 325303 CARR U
(p<0.01), BAP: 2,578—2,419 (p<0.005), 2,670—2,469 uM (p<0.05), respectively). There were no changes in the
BAP/d-ROM ratio (8.48—8.44, 8.59—8.66, respectively). There were also no significant changes in the kidney
function (creatinine level or eGFR).

[Discussion]

These results suggest that febuxostat reduces oxidative stress by significantly decreasing the d-ROM
and uric acid level. On the other hand, it also reduced an index of the antioxidant capacity, BAP. In the
switching group, a decrease in the uric acid level was less marked than in the new treatment group due
to the administration of another xanthine oxidase inhibitor, allopurinol, but the decrease in the d-ROM
was more marked. In the future, further examination may be necessary.
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The relationship of exercise performance and oxidative stress in a variety
variety of environments

Masaaki Sugita
Department of Health and Physical Education Faculty of Education, Mie University
Professor, Ph.D

[Purpose]

In athletes, energy consumption is high due to high-intensity exercise. In the process of energy
synthesis, 2 to 3% of energy changes into active oxygen. During exercise, oxygen intake reaches 10 to
15-fold that at rest (Sen et al., 1994). Therefore, exercise may increase the level of active oxygen,
increasing oxidative stress. Furthermore, the influence of exercise under certain environmental
conditions, such as low and high oxygen levels, on oxidative stress and antioxidant activity remains to be
clarified. If this is clarified, it may provide information advantageous for the conditioning and
performance improvement of athletes.

The purpose of this study was to clarify: (1) the influence of exercise on oxidative stress and
antioxidant activity, (2) the influence of exercise under different environmental conditions on oxidative
stress and antioxidant activity, and (3) the relationship between exercise performance and oxidative
stress/antioxidant activity.

[Methods]

The subjects were 8 healthy male students belonging to the athletic club of a university. The mean age,
height, and body weight (+standard deviation) were 19.8 (+1.3) years, 174 (+6.3) cm, and 63.8 (+6.2) kg,
respectively.

This experiment was conducted using a bicycle ergometer (COMBI Co., Ltd., POWERMAX-VII) under
the following 3 conditions: the subjects were instructed to pedal a bicycle at maximal output for 30
seconds at a standard oxygen concentration (standard oxygen condition), with a mask while inhaling
oxygen at a concentration corresponding to 2,000 to 2,500 m (corresponding to 15.4 to 16.4%)(low oxygen
condition), and at an oxygen concentration set at 35% in a tent (high oxygen condition).

The load on pedaling for 30 seconds was established as 7.5% of each subject’s body weight. The mean
power, peak power, and peak number of rotations during exercise were measured. Before exercise, the
oxidative stress level (d-ROMs) and antioxidant activity (BAP) were determined using a free radical
analyzer (Diacron, Inc., FREE carpe diem). The urinary 8-OHdG/CRE value was measured using a
urinary oxidative stress marker-measuring system (Techno Medica Co., Ltd., ICR-001). After exercise,
the oxidative stress level, antioxidant activity, and urinary 8-OHdG/CRE value were also determined.
Based on the oxidative stress level and antioxidant activity, the antioxidant activity/oxidative stress
level value was used as the potential antioxidant capacity (antioxidant capacity). Changes in 8-OHdG, as
a parameter of the oxidative stress level in urine, may be reduced by correcting the value with creatinine.
Therefore, in this experiment, the 8-OHdG/creatinine value was used.

[Results and Discussion]

The mean power on pedaling was compared among the 3 conditions: standard, low, and high oxygen
conditions. The values were 579.2 (+61.5), 574.0 (+61.5), and 586.3 (+66.8) watts, respectively. There
were no significant differences. This suggests that environmental factors do not influence pedaling for 30
seconds.

Under the 3 environmental conditions, the oxidative stress levels immediately after exercise were 10.7
to 13.6% higher than before exercise (p<0.01). Antioxidant activity immediately after exercise was 19.8
to 28.4% higher than that before exercise (p<0.01). Under the 3 environmental conditions, the urinary
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8-OHdAG/CRE values 1 hour after exercise were about 3 times higher than before exercise (p<0.01). These
results showed that short high-intensity exercise, pedaling a bicycle at maximal output, increased the
oxidative stress level. This was possibly because anaerobic exercise induced an ischemic hypoxic state in
muscle tissue, generating active oxygen.

The post-exercise values were compared among the 3 conditions. There were no significant differences
in the oxidative stress level or urinary 8-OHdG/CRE value, suggesting that there are no differences in
the level of active oxygen during short high-intensity exercise under the 3 environmental conditions.
However, when investigating the rate of change in antioxidant activity (value immediately after exercise
in comparison with that before this experiment (100%), rate of change) and that in the antioxidant
capacity (Figure 1), there were significant differences between the high and low oxygen conditions
(p<0.05). Under the high oxygen condition, the values were 8.6 and 10.2% higher, respectively. This
suggests that exercise in a high-oxygen environment enhances antioxidant activity.

We calculated the mean of the 3 conditions for each subject, and examined the relationship between
the power exhibited on pedaling and oxidative stress level/antioxidant activity. There was a correlation
between the mean power/body weight and oxidative stress level (p<0.05, r=-.837)(Figure 2). In addition,
there was a correlation between the mean power/body weight and antioxidant capacity
(BAP/d-ROMSs)(p<0.05, r=.793)(Figure 3). This suggests that the power output is higher when the
oxidative stress level is lower or when the antioxidant capacity is higher. Thus, the oxidative stress level
and antioxidant capacity were closely associated with exercise performance.

[Conclusion]

The results of this study showed that pedaling a bicycle at maximal output increased the oxidative
stress level, and that, to reduce it, antioxidant activity was enhanced. In the future, the oxidative stress
level and antioxidant capacity associated with various sports should be clarified, and the action
mechanism should be investigated.

Exercise in a high-oxygen environment may increase antioxidant activity (antioxidant capacity),
reducing the oxidative stress level. Furthermore, exercise in a low-oxygen environment may lower the
increase in the antioxidant capacity, increasing exposure to oxidative stress. Strategies must be
established.

The results showed that the oxidative stress level and antioxidant activity influenced short
high-intensity exercise performance. This suggests the importance of measurement and continuous
monitoring of the oxidative stress level and antioxidant activity to improve athletes’ performance.
Conditioning management involving diet/nutrition based on these data may enhance performances.

Figure 1. Rate of change in antioxidant activity under each condition in this experiment

Rate of change in the antioxidant capacity (subsequent value in comparison with that before exercise
(100%))

Before exercise, Immediately after exercise, 30 minutes after exercise

High oxygen, Standard oxygen, Low oxygen

Figure 2. Relationship between the mean power/body weight and oxidative stress level
(d-ROMs)(mean of the 3 conditions)

Mean power/body weight

Figure 3. Relationship between the mean power/body weight and antioxidant capacity
(BAP/d-ROMs)(mean of the 3 conditions)
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Oxidation stress index is useful for evaluation of prognosis of the post-cardiac arrest
syndrome (PCAS)

Junzo Nojima 1, Yukari Motoki !, Hirohiko Kuratsune 2

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

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, malignant tumor, and lifestyle related disease.

In a first study we measured both oxidation and anti-oxidation activities simultaneously in sera from
312 normal healthy individuals and 656 general residents, by d-ROMs test and by BAP test using an
AU480 automated analyzer. To obtain a parameter representing an overall shift toward the oxidative
stress, the oxidation stress index (OSI) was devised by the following formula: OSI = C x (d-ROMs / BAP),
where C denotes a coefficient for standardization to set the mean of OSI in normal healthy individuals at
1.0 (C = 8.85 in this study). The present study confirmed that both oxidation and anti-oxidation activities
were significantly higher in sera of the general residents group (n=656) than in those of the normal
healthy individuals group (n=312). However, there was no difference in the values of oxidation stress
index (OSI) between the normal healthy individuals group and the general residents group.
Furthermore, the levels of OSI in the healthy individuals were significantly higher in sera from the
female individuals than in sera from the male individuals, and that the OSI levels increased
significantly with a rise in age. These results suggest that OSI might make a useful objective marker for
diagnostic evaluation of oxidative stress states.

In a second study we were aimed to establish the suitability of the above novel biomarker "OSI" in the
evaluation of prognosis of the post-cardiac arrest syndrome (PCAS). We evaluated the oxidation
activities, anti-oxidation activities, and OSI for 8 days from after resuscitation in sera from 20 patients
with PCAS. The 20 patients with PCAS were divided into two groups according to the Glasgow outcome
scale: 16 patients with severe injury and/or death without recovery of consciousness (poor-prognosis
patients group) and 4 patients with low or moderate disability (recovery patients group). Soon after
resuscitation from the cardiac arrest, oxidation activities were generally increased reflecting acute
production of active oxygen. However, these reactive increases in oxidation activities were mostly
counteracted by even more enhanced production of anti-oxidation activities. As a result, in day 1 of the
resuscitation, OSI tended to be maintained at normal level. Subsequently, a rapid reduction in
anti-oxidation activities was observed in day 2 and 3 in almost all cases. This reduction is accompanied
by progressive increase in OSI levels reflecting increasing oxidation activities. The prognosis of each case
depends on the subsequent course of changes in the anti-oxidation activities. The recovery of
anti-oxidation activities was observed in all cases of the recovery patient groups, but anti-oxidation
activities did not increase with almost cases of the poor-prognosis patients group. These results suggest
that the evaluation of anti-oxidation activities reflects the prognosis of PCAS.
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Kawasaki disease and oxidative stress

Kenji Hamaoka

Professor and Chairman,

Department of Pediatric Cardiology and Nephrology,

Kyoto Prefectural University of Medicine Graduate School of Medical Science

Kawasaki disease is a type of systemic panangitis that frequently develops in infants and children. Its
etiology remains to be clarified, and this is an important disease in the pediatric field for the following
reasons: it causes coronary disorder, and its incidence remains high (more than 10,000 persons per year).
As this disease is characterized by angitis, the involvement of oxidative stress in acute-phase
pathogenesis is strongly suspected based on the features of oxidative stress showing a close association
with inflammation. Recently, it has been indicated that Kawasaki disease may become a risk factor for
the early onset and deterioration of arteriosclerosis in the late phase. An increasing number of studies
have supported this. It is known that oxidative stress is involved in the onset of arteriosclerosis. A
similar mechanism may also be present in patients with Kawasaki disease. In this study, we measured
the blood levels of reactive oxygen metabolites (ROM), which have recently been emphasized as an index
of oxidative stress, and biological antioxidant potential (BAP), as in vivo antioxidant activity, using an
oxidative stress-measuring instrument (FREE, WISMERLL COMPANY LIMITED) to clarify the
involvement of oxidative stress in various periods including the acute-phase pathogenesis of this disease
to late onset of arteriosclerosis.

Acute phase)

Methods) The subjects were 19 patients with acute-phase Kawasaki disease (age: 0Y10M-5Y10M,
median: 1Y10M). In all patients, the intravenous administration of [O-globulin (IVIG) and oral
administration of aspirin were performed according to a protocol for acute-phase treatment. Of these, 13
responded to IVIG (Group G), and 6 did not respond (Group NG). In each patient, ROM and BAP were
measured immediately before the start of treatment (a), after 2 days (b)(after the completion of IVIG
administration), and after 1 to 2 weeks (c). For measurement, an oxidative stress-measuring instrument
(FREE, WISMERLL COMPANY LIMITED) was used.

Results) In Group G, ROM was compared between time points (a) and (b)/(b) and (c). There were
significant decreases (p<0.05 and p<0.01, respectively). In Group NG, there was no significant difference
between time points (a) and (b). There was a significant decrease between time points (b) and (c)(p<0.01).
In Group G, there was a significant increase in BAP between time points (a) and (c)(p<0.01). In Group
NG, there was no significant change. At each blood collection point, BAP was compared between Groups
G and NG. At time point (a), it was significantly lower in Group NG (p<0.01).

Conclusion) In patients with Kawasaki disease, the level of oxidative stress was markedly enhanced in
the acute phase. The anti-inflammatory actions of IVIG therapy secondarily reduced ROM. On the other
hand, the oxidative stress-reducing function, as indicated by BAP, appeared relatively slowly after the
resolution of inflammation. In patients who did not respond to the initial IVIG therapy, BAP before
treatment was low. Therefore, the results suggest that the assessment of ROM and BAP changes is
clinically useful for evaluating the therapeutic effects of IVIG, and that BAP is a clinically useful
biomarker to predict the effects of initial IVIG therapy.

Late phase)
Methods) The subjects were 42 patients with late-phase Kawasaki disease in whom the interval from
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onset was 5 years or longer (age: 16.509.1 years). They consisted of 16 patients without coronary artery
lesions (CAL)(a), 8 with transient CAL (b), and 18 in whom CAL remained (c¢). Of the 18 patients, no
drug was administered to 2, an antithrombocytic drug alone was administered to 10, and the
combination of an antithrombocytic drug and statin and/or Warfarin was administered to 6.

Results) There were no significant differences in ROM or BAP among the 3 groups (Groups (a), (b), and
(c)). However, in Group (c), ROM was lower than in the other 2 groups. In this group, the corrected ratio
calculated from ROM and BAP (antioxidant potential: BAP+dROMSs+7.541, healthy Japanese adults: 1)
was significantly higher than in Groups (a) and (b)(p<0.05). In Group (c), ROM in patients treated with
an antithrombocytic drug and statin/Warfarin was lower than in non-treated patients and those treated
with an antithrombocytic drug alone. The corrected ratio was slightly higher.

Conclusion) The results suggest that the additional administration of statin/Warfarin inhibits ROM
production in Kawasaki disease patients with coronary artery lesions in comparison with monotherapy
with an antithrombocytic drug, improving the antioxidant potential.

Furthermore, coronary calcification is frequently observed in late-phase Kawasaki disease patients
with coronary artery lesions. Although the mechanism of vascular wall calcification is unclear, vascular
calcification may be the final stage of arteriosclerosis. In addition, several studies have indicated that
oxidative stress is involved in the aggravation of arteriosclerosis. In this study, we further examined the
association between vascular calcification and oxidative stress in patients with late-phase Kawasaki
disease.

Methods) The subjects were 23 patients with late-phase Kawasaki disease. They consisted of 9 with
the calcification of coronary artery lesions on imaging, 9 without it, and 5 without sequelae (controls).

Results) In the calcification (+) group, dROM was lower than in the calcification (-) group, and BAP
was higher. The corrected ratio was significantly higher in the former (p<0.01).

Conclusion) These results suggest that coronary calcification in the late phase of Kawasaki disease
affects the oxidation/reduction balance. As coronary calcification is a risk factor for the onset of vascular
events, a review of oxidative stress may be useful for predicting the onset of events.
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