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Evaluation of total oxidative stress by d-ROMs testing

Yasuhiro Seki

Summary Oxidative stress, i.e., an imbalance between the production and the elimination of
oxidant species. The evaluation of oxidative stress in either healthy patients or in those who undergo
specific and/or antioxidant treatments due to oxidative stress-related diseases is a key point in all
performable strategies designed to prevent tissue damage and to monitor pharmacotherapy, respectively.
However, free radicals are extremely reactive and have a very short half life. For that reason,
conventional laboratory tests are unfortunated unable to monitor the oxidative stress level in routine
lab work. After an experimental phase of research and studies, almost ten years ago a new test entered
the clinical routine and was successfully adopted in Italy and other countries. An Italian chemist and
researcher, Mauro Carratelli, developed the d-ROMs (Diacron-Reactive Oxygen Metabolites) test that
provides a measure for the oxidative stress of blood samples by evaluating the level of reactive oxygen
metabolites (mainly hydroperoxides). It proved to be a reliable and effective tool for readily evalu-
ating oxidative stress in both humans and animals.

The d-ROMs test is conducted using a specially designed photometer as well as FRAS (Free
Radical Analytical System) and FREE (Free Radical Elective Evaluator), many kinds of automatic
Multiple Analyzers.

Key words: Oxidative stress, Oxidant species, d-ROMs test, Hydroperoxides,
Free Radical Elective Evaluator, Multiple Analyzer
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The reactions of d-ROM:s test

1A) R-OOH + Fe**— R-O + Fe** + OH-
1B)R-O* + A-NH, — R-O*+ [A-NH, "

2A) R-OOH + Fe**— R-00* + Fe** + H*
2B) R-O0* + A-NH, — R-00* + [A-NH,* |*

—R-OOH is a generic hydroperoxide

—R-O* is the alkoxyl radical of a generic hydroperoxide
—R-OO* is the hydroperoxyl radical of a generic hydroperoxide
— A-NHj, is N,N-diethyl-paraphenylendiamine (chromogen)
—[A-NH, *]" is the coloured radical cation of the chromogen

X1 d-ROMs7T A + DAL G
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The N,N-diethyl-paraphenylendiamine
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(A) Room temperature time profile of the normalised spectral intensity (¢) and of A505 readings (A) exhibited by the
system DEPPD (3.7 x 10-3 M)/fBuOOH (3.9 x 10-5 M)/FeSO4 (2.8x10-5 M) at room temperature. (B) Time profile of
the AS505 readinmgs exhibited by the systems DEPPD (3.7 x 10-3 M)//BuOOH (3.9 x 10-5 M)/FeSO4 (2.8x10-5 M)
(+), DEPPD (3.7 x 10-3 M)/fBuOOH (2.0 x 10-5 M)/FeSO4 (2.8x10-5 M) (M) and DEPPD (3.7 x 10-3 M)//BuOOH
(0.95 x 10-5 M)/FeSO4 (2.8x10-5 M) (A) at room temperature.
{BUOOH: tert-buthylhydroperoxide; DEPPD: N,N-diethylparaphenylend
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Series Intervals Intervals Frequences Cumulative

- (CARR U) (mg H202/dL) (n) (%)
1 200-210 16.00-16.80 29 0.6
2 211-220 16.88-17.60 89 2.6
3 221-230 17.68-18.40 193 6.8
4 231-240 18.48-19.20 244 122
5 241-250 19.28-20.00 342 19.7
6 251-260 20.08-20.80 547 31.8
7 261-270 20.88-21.60 659 46.3
8 271-280 21.68-22.40 731 62.3
9 281-290 22.48-23.20 654 76.7
10 291-300 23.28-24.00 491 87.5
11 300-310 24.08-24.80 256 93.1
12 311-320 24.88-25.00 162 96.7
13 321-330 25.68-25.40 80 98.5
14 331-340 25.48-27.20 57 99.7
15 341-350 27.28-28.00 13 100.0

Total 4547 100.0

#2 d-ROMs7T A b+ DFEFIZ L BIRILEYA L A

ARl
ROM level Oxidative stress
(CARR U) (mg H202/dL) (Severity)
300-320 24.08-25.60 K—F—54
321-340 25.68-27.20 BEOBALA b L2
341-400 27.28-32.00 PR ORLA P LA
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1 CARR U is equivalent to 0.08 mg H202/dL.
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Kaplan—Meier survival curves according to 75t" d-ROMs test percentiles,
considering cardiac death (A) and total mortality (B) as end points.
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