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An electron spin resonance spectrometer (ESR) coupled with
spin-trapping method is the most powerful tool for observing
reactive oxygen species (ROSs) and free radicals. There-
fore, from the first stage of 1970s to now, ESR measurement
has been used as main equipment for bio-radical research.
In the present article, | introduce again to “how to applied for
bio-radical?”, and spin-trapping reagent which will be ex-
pected to new application deployment.
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0 1 Generation and Scavenging Mechanisms of Reactive Oxygen
Species in Biology System
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0 30 Molecular Structure of Various Spin Traps
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[ 10 ICso and Second-Order Rate Constants Various Biological Substances

] 1ol 1Culf o . _ X1 RO&IGHFEER M= Cu, Zn-SOD
RS o (mg/miye  RICEEEH  XEE ket (32000); Mn-SOD(4000); Fe~SOD(39000);
Cu, Zn-SOD*" T5x10° 000024 16x10° P 5~95 VAT FRZ(134000); 7 RIIVE U EE
Mn-SOD*" 65%10° 0.00026% 19x10° 18 x10° 78 AFF—4(140000); 7R Le
Fe-SOD*! 51x10° 0.00020%2  24x10° 16 x 10° 78 (12400); N JLAF2 5 —4(40000);
EAOTSRILH 15%x10° 2.0%2 8.1x10° 304x10° 78 H%55—E(240000); 7 R3JLE L EE(176.13);
FARIAVEVEA FLE—E 25x10° 0.35%2 48x10° DMPO(113.16).
7z hAL 27%107° 0.33%2 45%10° 6.2 x10° 78
RIVFFIHE—EX 50%107 0.020%2 24x10’ 1.6 x10° 7~88
HEF—HH 13x10° 3.0%2 9.6x 10° 2%10° 74 X2 ELRBEL. CNLENFETEETHS.
FAILEVEAFIH4—EX 34%x10° 0.0060%? 35x%10° 2.7 x10° 74
DMPO*" 1.8 x10' 78

0ooooO0o0ooOooOooHoOOODOOUOUOooooooo
oooooooOooOoooOooooooOoOoOoOoOoOobooOooon
oo0o0oo0oUooooooooooooooHOODOOo
Ooo0o0o0ooO0oooooooooooHOOOOoUoOooo
0oooooooooo#2Qg

6000000000000 0O0O0OO0O0
0oooOoO0o0oO000000000000000000000O0
00000000000000000000000000000
DMPOOOO0O0O00000000000000000
00800ODMPOOOOOOOOOOOOOOOOOOOOO
0Doooooo g
0oooO0oO0o0O0000000000000000000000
0oooOoO0oO0O0000000000000000000000
00000000000000000DMPOOOOOO0O00L0
0oooOoOooOoO0O0oOHOOODOOOOOOOOOOOOO0OO
0oooO0O0o00000000000000000000000

o H
O + Oz —_—
RO2C T RO2C T. OOH
e} o
R=C2Hs:7 R =C2Hs:13
R=CHs:8 R=CHs:14

R = CH2(CH2)2CHs : 9
R = CH(CH3)2 : 10
R=C(CHs)3: 11

R = CH2CH(CHa)2 : 12

o o
[l . Il
(EtO):P. o H (EtO)2P>©<H
+ —_—
7 N
\io .

OOH
| .
o =<
I
(EIO)2P>©<H
N

o
| OH
.

o

R = CH2(CH2)2CHs : 15
R = CH(CH3)2 : 16

R =C(CHs)3:17

R = CH2CH(CHa)2 : 18

—zt

o

[ 80 Synthesis Pathway of DMPO related compounds.

oooooooooobooooooooooboboboOooooooboo
oooooooooooobooooo

ooooooooobooooooooooboboOoOooooooon
oooooooobMPOOOOOOOOODPPMPOOCOOOO
ouooXobooooooOoZ00000DODO00OOOOHOO
OESROOOOO0OOOOODMPOOOOOOOOOOOOO
0000000000000 000000OHfeccOO 200000
ooooooooobooooOoooooboboboOoOooooooo

5-Diphenylphosphoryl-5-methyl-pyrroline-N-oxide
(DPPMPO)

Q
Php_{_ A-ooH
PH N

&
Superoxide adduct

Q
Php_{_ A-OH
P N

&
Hydroxyl radical adduct

3% 332 33 336 338 340
Magnetic field / mT

0 90 ESR spectra of DPPMPO-OOH and DPPMPO-OH

0 2 Hyperfine coupling Constants(mT) of Spin Adducts of HO,0and
HOUO observed by various spin traps

Spin trap untrapped radical an aup au ae
DMPO HaJ 1.49 1.49
HOQOJ 1.42 1.15 0.13
M4PO HQJ 1.52 1.71
HOQOJ 1.46 0.64
DEPMPO HQJ 1.40 1.30 4.74
HOQJ 1.34 1.19 5.25
1.35 1.05 4.99
DEPPMPO HOQJ 117 0.83 3.72
1.35 1.19 1.88
HQJ 1.35 1.05 3.06
1.37 1.49 0.043 3.18
*DPPMPO HOQOJ 1.26 1.10 3.90
1.22 1.18 3.95
HOJ 1.37 1.37 3.55
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0 3 Half-Life of Aminooxyls Trapped Superoxide
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0 4 Rate Constants for Spin Trapping O% and HO- by Nitrones
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expressed Hela cell before and after stimulation.

000 b, spectral changes in YC3.6 fluorescence upon Ca-dependent
FRET between CFP and YFP. Data was courtesy from Cell Imaging
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Fig. 6 Video rate Ca imaging by spinning disk confocal microscopy.
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Images (Fluo 4 stained cells) were recorded with Olympus confocal
scanner (DSU) and Andor EM-CCD camera.
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