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lAgttt7.011W,'; 1 3 ODIVINtalOtt Z tc.60)7J1 J 7° 3 5 L 	L --C.  0 Z. 5 

Pritttel a 1 6 t, 	nit7KJER:74Z 1 3 (01Val3t:RT-7.1< -1/43_11.t-cOgtitalt47E6z.-_, 

iN.P377 t-cW))< -)1.)1.7J .. i Kt l,<I,i)l.)1.** i It)iii 

TiAgt:.-1-s -D -COZ. 

[0028] 7 )1/t') 7.1<filVZ 1 7 6, MA70224 CAVEIRIMPEU 2 9 6z#VM3541., TEI 

,t,3A7aff 1 	1 -etM -.3s tt.tz-_-7)1/t ,) tr6:11q7.1< VIT-7.1<Unig t:.-.1R 0.  6 41.-C kiN Z 

0 

[0029] *RBA aYArtha)ffi,tkaARMA341- Za 6, gRtizi<tff 1 0 t::_ck (,)t;'_ 

tticgRA7.1<fiJJEIJ L -C, PTIC:-**.Unig-eZ0 -4-1-St)t, M 1 0)*RHA OD 

0)fakaARria341- 77̀ at, 	T, 	176:5/IMIT 1 1 I,: ct t') illEt 	'Ali` 

rat4f47.1<gA 	rd)%3-}11q L --Cntttal.V71< 	tM L, tA :35 41.k-  Whtallq7.1< 

Pit 7.1< JEIT-T4Z 1 3 6z.-..14T-71< 	Z 0 YE At 	MR VR 1 4 tz=ct ti), Ott 7.1< JEIT-gZ 

1 3 ON530)OgretaiN7.1<b\ 6 ftt-4-  Z YEA tZ 	[III15( L -C, -t. 071=1117 L /tit 

1 6 tz:_ct t'), Otht7.1</Efr-gZ 1 3 0)1VgaAttraq7.1<t:35.4.*N -gtiNgA 

140QU-CgA7.1<t4Z--  Z0 .- Olt tM Utc1Rffi7KTI4Vt014- 'ff ) 

0 	L'IOL, iliZta)/1 1) 	'i,z.-..ct 9 , Ritrat47EV2#"1- ZLLtt:.-.. 

, 	1-*tto5A34v)0A1161)Zz.: 1. e- Z0 	etc, 	iv•i) ji,:_-_,t(,), oft 

ro19q7.101=1 "--eNg77*X 	'A-tiNVAIV11.1' L --C gRAZW 	11e Z a' LeTZ.:. 

[0030] Vt. M 2 0*50)] aArtMfakaARMA341- Z51 a. 	f, rd.)%3A7412 

1 1 t z..-. ck tJ IIME!tt 	-gi-  V 1761*K 7.1<ga 	t0A74 1, -COgrittilg47.1< 	tM 1,, 

tm-,,s totottztoE 	otit7i(n1,76.,2,; 1 31,z:1,4127M-  Zo ilEAt'filitt.fR 1 

4 (,:: c: (,), Otht7.01174-2:; 1 3 a) IVINO)Othtraq7.03\ 6 ftt 	Z 1* tZ 	El 

WO 2014/010291 10 PCT/JP2013/061833 

[0027] 16ti, 

Ss^^JUZJUfcJris K (DMSO) =fc L < ti 

Kt> L < fi^x^;u7JU*^> K £#&}§$ 4 

3<DnmcmffiTZ>fc&<Dtf>73 5 £££LT^Zo % 

6 (is m>\i7mn%s 1 3®i«tcl?7K3ftfcI£M^7Ktc, 

^^SSTcli^^UTJU**^ Kt, U< li^X^JUTJU***/ 

RT^tCfcoTl^o 

[0028] 7tt, m^f2 4 0PiMW7KW2 9tCg^£tl, tt 

o 

[0029] *motc^^s 
LT, ^mxh^0 ttat>*>. 110^0 

^5te©M©$!S2fc&££tis uz^vikimz^v 
nMM7k)n$.%:n%ftj® H#¥TK££J$ Ls ti/cI£M$?7K£ 

3tcl?7K-r^o 4tcJ;<<J, 

1 3®^i^0l|'M^7K^^^^-r^^^X^[5]J]XLT, ^©mJKLfc^ 

n^x^A-yj x/iz&vm&mM&izmi&tZo zbiz, 
1 6 tcct lJs 3 0^^0i|'M^7KtC^l##)l^#^;m^ 

m^UT^@7X^«-ri)o 

o y?iz£ yN itM^TK^Jt^-t^^ttc 

s S/c, /<7"'J >?'tcd; yN i£14 

[0030] 

^^ti/cIIM^7K^IItt7Kffl#t5l 3 tclT7K1"^„ ikmtiMIBS#® 1 

4 tCcfe U % 3 0^^0llM^7K^^^^-r^±^^X^[s] 
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117 L Z., 	-t.  a) 111117 L tc YEA 	'Z 	/ 	1 ') 	t:.= ct t') Ott WI: Ilq * I,: AM L --C.  

1 Rffi7.1<tZ., th LtcM 1 R07.1C--(1420tODA341-). L0)? 

, itiAt 	a)/ I I) 	' t:: ct (,) , Othtrallq*Vt 	- ZL Lt t:, 	-,120tor) 

341-5 	A 6e5 Z a." L e -e 	Z . 	:35 66:.-_, 	))1:11t4j:ke4fR 1 6 t:.= ct t'), 	-'1* 

It 	349-10A 1 VAA7.1<t::_:'J)( 	)1.)1.**:> K 	tc: (,:')i)1,)1,**:> 

K 	-.A-tiNg'AVJ:kei L-CM 2 R07.1<tZ., -t.0A, th LtcM 2RM 

7.re 	r_M*!tt ODA341- 	''ff '3 . 

[0031] gRA-*± im 1 o ts6m.-_, M 1 8,trfM 2 0)*R13/10)-41thOffakaAR 

MA341-511, , OttrOV7.103\ 65 -ZikAt 	111115( L, 	-- 0)111115( L tt YE 

- 	. t 	.Ys ') 	‘6:.-. ct t') Ottlag* I,: 4J01 -  Z a' L t:.= ct t'), 	Ott %V 7.1< iti 

t::_g/ -Z;MffigiAROD21.1-46-e5Z a' Le-e, ;MffigiARoWn,:.-_,t z 

gRA)] 	IA6-e5Z a' Le- Z. 

[0032] lit:.-_, M 1 0)*RIE910Arta))fakaARAA341-51-et, 176:%3A74--et:s 

tatOttrallq7.1<t:iffMX 	'ittAi'i 	Z a L t:.= ct t') , 	7 	aFt‘ --e7.KRIE 

7t)i/t -zz:Le-ez.:. z:ottob, ;MffigiARt:.-_,tzgRA)Jt. 

--ets < , *R1E7 	t)i.t:.-_,t ztr-A3ttilF)11 ,14641., A341-7AMI-46e5Z a 

L e--e 	zo tca-3, M 1 a)*RIEIAaArtoffakaARMA341- 51-  - e , A34440) 

Rffi7.1<6:.-_ 	)( 	JI.ZJI.t*i K 	t,L-  1, 	i 	)I, 	)1,** 	K 	A)iii -  z z: L 

t:.-_,t(,J, gRA-7EAEYEARt 7.KRIE7 	tll/t, -A- tsotot:.--Z z: Le 

-e 	, R 'A-  7.1< 	'--' 	t :.-- t4 *VI ±- Z a' L e_ 	• 

[0033] etc, M 2 0)*RIE910)-4110)):010ARMA341-1-et, 	t,5A74Zthc 

tttc_lthtrOVAKt::_:'J)( 	)1.)1.**:> K 	7-z-_-6:')i)1,)1,**:> K 	,fj:ke, 

-Z z_' Lt:.=„0,), 7.1KRIE7t)i/ott,19 -z a-  Le-ez. a-  otcob 

, Ot7ro.V7.1<a)M 1 Rffi7.1<t::_g# Ltc;MMARt:.-_,t zgRA-)JfillEll L ---c• -4 

20t349-1,tc_- '1, 	-t.  OM 1 VAA-7.Kt:.=)( 	)1.)1/**:> K 	7-z-_-6:')i)l, 

)1/ 7J* 	K 	)in LZthc-1 /4s tt.tc*RIE 7 	t )1. a) tta 3t ft 4,F PI 	f illEll L 

--CtM20t5A3Z a L t::_ct t'), 3 341-5- JMI-46-hZ a L e-e 	Z. 

[0034] gRA-*± im 1 o ts 6 vet:.-_, M 1 8 ck rfM 2 0)*RIE910)-41g0):MOR 

WO 2014/010291 11 PCT/JP2013/061833 

c©£$ 
, ilfxo/O'u >?tcj:y, tt&$i© 
)m$]$ktkmisbz>zttfxi*z>0 $bizs Qtcy% 

^£ft}f^©f§ 1 ^TMcy^JUTJU*^ + 

Tl2SI^4^t5o ^©^ £j$L/cfs2$a 

7j<0ft}# £ fj 9 o 

[0031] Otebmz, m 1 £J:t;i2©^©^I©iI©S 
Sft)i^;£ti^ *©0JiXLfcJ& 

>?'tccfc y •£ <1 <h tc <£ lJ s II'M^TK^ 
tc;##-t b )%m.wmm>f Jt £ i%#> £ c £ -tfx $, ^ranit©!! $ tc £ z> 

[0032] mzs mi ®*mw<Dmm<DMm<D%Lm%t&i5fex&. 
ntcw&nm*\,zm®&m*m&-tz>z.t\,z&vs y^y vyK^x-7m\t 

Z(DtcSb, )%wm^mz&z>i9£mtiti\/j 
xtz<s ftMi^^sc 
ttfuzzo &fc\ an<D^mn<omm<omm<o^.m^^-Cs ft&&© 
SSzKtcy^Jl/XJl/Jtfx**;/ KSfcttyifJ^Jb/tN^ri/ h'4W5Ii: 

tc <fc y % $STK £ ̂ MUlt t, TKll-fb ̂  y a ;u t, # s ft ^ t, © tc r £ c £ 
T? $ s $STK £ tCgMKJMf hz.t1fx^h o 

[0033] s/c, m2©^B^©^Bts©M©^aft^^'et^ ^m£fl?-c£/£3 
tl/c@tttl:®7KtC v^< v K^/cti vXf1 JUxJU/1-N^r v 

tzzttcj;y, 7Kl£lb^^u©£j$£±^iit£c£^T$£o c©fca& 

% II'M^TK©^ 1 ^a7KtC;##L/c;»^I|tCj:^^a^l^fyffl LTtt 

&$)£ft&L/M^ ^©f§ 1 ^a*tcy^f1;i/7>;i//lx^r$/ KS/cti^x^ju 

7JU*^> K£gs2JD LT^J55c^ti/c7KI^b^y^;U©^aStt^ffl^fyffl L 

TMt/^^^ft^-r^c^tcj: y, ft&®^£i%a&£>c£tf-c$.So 

[0034] f§ 1 feit;i2©^©m©Ii©S 
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ffi-A341- 51t, 	p H gpgz.fR 1 2 t:.-. ct t), 	mIlmj<g,,,Ty 	6 /3 \ I;&') p H 3 

7-5 	5 t: glAgz L -c 8 < z_.-  L t: ct (,) , 	wl:%3Aq t: ct (,) t 	-1 /45 tt. z Othtal:M7.1< iti 

6:.-_ -A-V-LzigRIE7.1<A0 12±,1- 	z_.-  Le-- Z. 	L ottob, Othtal:M71<t:.= 

35.47kX- )< )l.Z)l.t*i Kt L < 6i)1,)1,** 	K 	A)iii i _, --c 

t -1 /4541.Z7.KRiE7t)1/0 12±11•\ - z: Le- , A341-7AMI-46e5zz:L 

[0035] d. 7-,c, 	rd,tk, 'J  A M ix 1 	1 t::_ck (,) IT% 31174 	*A (,) 3E. 	z.: Ll,:.-_,t(,) , 	wi:5,3•11q 

a) tc ve t:Ottro**0) p H 	-Ftls Z L Lt t:.-_, Ottraq7.1<iti a);MMAR a) 

21.8 ct rfigRIE7.1<A21. 	AY) z z: Le---e 	Z . a' 0 tto6, ;MMARt: 

ct zgRA-)38,trf, 35.47kX)< 	)1.)1/**:> KV-c_-1,:')i)1,)1,* 

*i KA)ilill,--Ct -1 /43541.Z7.KRiE7t)11,:.-_,tZA341-50A1-46e5Z a Le 

--e 	Z. 

[0036] viA71<±ff 1 0/ 6t$ 	m 1 8 ct veM 2 o*RIEIJIaArta)ffakaAR 

ffi-A341- 51t, Ottrallq7.1<Abiff-MX, 	)1.)1.** 	K 	t,,:(, ' 

)1.)1.** K10E -zt-cob, At:_trAilizt---ez. z:ottob, A 

3k6:.:86fzgRA-V_LilAb, EVAlogRA-V_Lil, MVAMtt --ea)ftAltotc 

aboARAV1,±1, 	lirlit:.-.80. zgRAV1,±1, A-il6:.-.80. zgRAV_LIT, rg-k-logiA' 

ffi-V_LiltsE6(liz31.3(,:q),-za.-  Le-- zo lit:.-_, tpffi, RAiSti 

tItsEogRaziCE11 I., tctga, 	titc:.-_ -A- tt.z.V.tsffi-Abi i=ir , 4 )1/ Z td: Ls 

or,-f )1/ -Eg • A3  411z z: L e--e 	, 	r,-1)1/ttftiti-E,Afio-C, fto) 

'-- AY) Z :. L e-(' 	Z. 

[0037] 1-;CF, -Artin.-_a-j 	*5t13)]aY-Arta)ffakaARA7.1<tffl 1 0 8,t rfR 

ffi-A341- 51t:.-_ -D 0 --(JAB) 	zo 

AJAR 1 

[0038] Btpttrallq71<a)ti 

0. 	1% (w/v) 8,trf 1% (w/v) oitilEt I- i) ,,L, (NaC I) 

71<3ea 	, 	%3A74.ff 1 1 	( ( 	) 7)1/5—y 	#_%,' [Super 	W a t 

e r 	mini]) CE111,vr, iffg-rda 	A C 1 0 0 V, iffg-rd5A, 	0. 	6 

WO 2014/010291 12 PCT/JP2013/061833 

75M5tC||$lLT£< ZtlZ^V, 

tc#£*i£i®^b;!K^©M£i^t~c:£tf"C$£o Z(Dtc$b, 

Kt L< [ZVJL3-)l7s)l**is h'^JlUT 

tfVZ&o 

[0035] £fcs mmftiimwi uz^^mM^m^m^mtzttzj:^. mm^m 
<D7ctflZM1£Mffl7k<D P H £~Ftf £> ttnz, 
)&jg£j:zj(ffiM1k]kM)&Jg£m#)&c:ttf-e$&o zotcsb, fcwikmmz 

*$/ K£LT3 ftZTKSHb =?V-h)\,\Z&%>Z. t if 
VZZo 

[0036] ote^mz, mMs&ximzo*n©^ioii©s 

Atct,5S^tct,^"eS>i)o Z(Dtci£>, M 
miz&vz®MmMjp, m&(DW&m-z(D&m%£(Dtc 

t$tc% &jm m&'tt 

£££i%a&£>c:£tf-c$.So 
[0037] J^T, 

tc ̂  i vr mm t & o 
1 

[0038] 

0. 1 % (w/v) £<££/ 1 % (w/v) ®^b^" K 'J ^ A (N a C I ) 

frfefaZs n.%fimB.W-^ 1 ( ($0 7 JUT y tit m rsuper Wat 
e r m i n ij ) %m^Ts ^&HJ± AC1 0 0 Vs 0. 6 
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. 

. 

[0039] 

[0040] 	 

[0041] 

[0042] 

-a, 	 

A 0A-ft-e 1 5 3rim, 	wi.'%3•11q•'ff .D tc. 130-11141JT th> 	1, AL- Mthtallq7.1< 

:05 le:- Pi.7‘ 12 -CPA-4T. 	2 III 	Z 0 le 	3 CI 	%3 .11q Lk- . 14' 6 41.k-  tOgigt 

11g71<6:.= --D 0 ---C , 	p H, MEAT-Cal:a, it A21. a) Ali t 	T7 -D tc. 	p H Vgli 

ti,::(,, 	( 	) tat'ATHFPfftkl I-  D — 5 3 • 	i9 6 2 1 CJ CEI10, RICA 

T-Cabia);141J7fle:.-_, 	( 	) tatatkIffFiiftkl I-  D— 5 3 • 'WE 9 3 0 0) CEI10 

YEAR' Vglitt:.--t, /\J- 	4 	,y)1,)( 	A-R#-Ii  1-1-421.Riatk 

„,gt H I 9 5 7 7 1] CE110 /t o  

1 — 3 111%:%311q Lk-  L 	0 , 	tOgigtal:11q7E0tft41110;141_17fe,M, 	1 

8 ,:t rie 	c 2 6:.=.7j -c, 	c 1 (,, rafF4K71<gae 0. 	1 %ON a C I 7.1<gA0t4 

2 (,, 	1 %ON a C 1 7.Kgrf-yotiii-a7J1, ---CoZo 	etc, 	itiogqii 

7f41=. 	2111;141_17f Lk-  L ,a)W=J4FITZ0 

[1] 

0. 1% NaC1 710'40 ,t c0 T1-6 -L.,.-/-:-_ l'Aq* (2) With 	( 2 El g111 Z 0 •fik) 

4%.170 -7101c pH K 1 La±E4/11L tit*Art (ppm) 

1 2.43 1179 66 

2 2.29 1194 124 

3 2.14 1202 180 

[2] 

1% NaC1 Aci'MV-: 	'14 6 41,L41#70)14'111[6: ( 2 rrilig110)1-17-11-A) 

,ATIfftt-lc pH K f La'.7-.Erg.': A fit.* lam 1 (ppm) 

1 2.51 1167 230 

2 2.31 1179 390 

3 2.16 1184 500 

le:itA 

1 8ck rje 	 2 le:.=.7j - ck -3 le:, 	ratomoHtizete,l,t A_ zL, 	pH lentht1141.1 

,, WENT-CM:a 8 ck rfti.ASE'l..le -A < fci: Z itAi6] le: 	Z z: L 75qt12 -,'_ 41. 

tc 0 a tc, it 	 AS' I. le. w1:1174K ( N a C I ) 21. t:---li le:41F4 	Z a.' Left2 

t. tz-_-  0 

[ E S R 	(al:EI:k1],%) 	1.)1/V141_1t1 

t:.--, 	1 -~' 3 liral:t011q Lk-  L 	0), 	tOthtirallq7.1<a) E S R/ 	1- )1/0) 

WO 2014/010291 13 PCT/JP2013/061833 

, &mz.fc\:-cm0kft-es 2m&£>wi3 
p HN gHb^TU^iu ^)lJt©)il^^:tTo7co p H 0/10 

m) tmmwpftm TD-53 • 1^9621 cj 1 mm 
jtntiHDMfeiz!,^ (flio mmmwpfjm rD-53 -ii9 3ooj 
, ^M0>il^tcttN j\y-y -f yxv)\s*yyfoi&£;i±m 
HftH I 9 5 7 7 1 j 

[0039] i~30mnttMLtz£t*<D, ^1 

1S&xfm2[z^sTo H1 tis 0. 1 %0N aC I TK;#>S0*I 

"•*% m 2 ti N 1 %0 N aC I 7K/-&)^.0^'n*^ 7JN U X •§> o S/cN ^'-|:| 01§"/UJ 

Willis 2|I]>IJ£Lfc£$OT^ii-C&£o 

[0040] [H1] 

0.1% Nad TK^J: vnbfitznMikow&m (2 
pH StftilTuftfi (ppm) 

i 2.43 1179 66 

2 2.29 1194 124 

3 2.14 1202 180 

im.21 
1% NaCl *?§?SJ; #ttbfc®fi?7Kco#t4{i£ (2 HSJj^^jfit) 

pH (ppm) 

1 2.51 1167 230 

2 2.31 1179 390 

3 2.16 1184 500 

[0041] m MS2 iz^t£ nz, nnfimomwmTL&t, PH&IIMJ 

tc o ti % flllBSf (N aC I ) •& il 

^tl/Co 

[0042] [ESR (^XL°>itPl) hJU0>|Jj£] 

;^tc, 1 ~3@ii^iu/c^$®, ^IIM^TK0E s RX^^ K;U0 
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Alit 	''ff -D AL-. Alt 1, , 	J-;CF a) ck -3 V: L -Cff -D tc. 	T, 	)1711 01,-itliR* 

6:.-ARttrallq7.1< 1 8 0 ii• I 	AC-L, 	-,3_ 6 t:.-.. Z L° J I.7 v .7°A1_1 L 1./T, 	8. 	9 

M 	5, 	5—dimethyl-1—pyrroline 	N—oxid 

e 	(DMPO, 	F] 4I 	(r7c) 11) 	2 0 µ, I 	)ililA_, 	1 0'> 	1'T1, 	ESR 

AIJ 7f PI -t )14:47  L, 	3 0 f'-)•1 V: E S R 	HI.,Iiif Lk-. 	E S RAlitA- 

ItL 1_, ---C, 	fields 	weep 	330. 	5-340. 	5mT, 	f i 

e I d 	modulation 	frequencyt, 	1 00kHz, 	f 

ield 	modulation 	widtht, 	0. 	7mT, 	ampli 

tudet, 	500, 	sweep 	t 	imet, 	2min, 	t 	i me 	co 

nstantt, 	0. 	1 s, 	microwave 	frequencyt, 

9. 	420GHz, microwave 	powert, 4mWTZ,, 

it, DMPO—OHOYifit:t, 20µ,M04—hyd roxy-2, 	2, 

6, 	6—tet ramethylpiperidine 	(TEMPOL, 	S 

igma 	A l d r i c h#11) 	f21it1J-.7°)I/L L/TJE110, 	Ip7e0A-I1T 

14641.7L- ES Ri' 	1-71ALEL$3 -Za.'Lt:.-..c0), 	DMPO—OH021., 

Xffl 1., tc . 
[0043] E S R 	HI/ODALIteM, 	4 3 8,trf >4 4 6:.=.7. 4 3 (,. %AM 

7.1<g'ffIe 0 . 	1 %0)NaC I 71Kg ,4-y a) ts -a, 	>C 4 (,, 	1 %0)NaC I 4<g,,,f-y 

of a -a 	L,-c 0 z o 	3 6:.-..71,:t -3 t:.-_, 	0. 	1 %0)NaC I 7.1<g'ff-Y 	rag 

NAKg,,,f-yL L -c jEil 0 tctaa, 	3 Illro:%3Aq ,"ff -D -c t, 	tOgigtrallq7.1<t:.:it 

Y1 	: 2 : 2 : 	1 75\ 67`SZ DMPO—OH0):>t/l/tffl-,3_q-LI:4:75N-Dtz-_- 

. 	Lb` L, 	4 4 (,:.:7 -,:t -3 t:, 	rd.MNIVAII., 	1 °A6:A6f/L- 4a, 	2 III, 	3 

gL.M.,%3Aqgktji_, -L, 	DM P 0 — 0 HO):> 	‘J-J1/ 759t < l'SZ Z.:L/3'W 

0:35 41.ko a' a) z: L/3`6, YEAS'I.L rat0A740)EIRL 6:.-1 4L-c, *ME 

7:')t)i/lote*< tszz: L efegg-,3_ 41k- . 

[0044] 7.1<RIE7t)i/otellaA21.6:=1P4 L tc z.: L 75\ 6, 13440-110J--eora 

Aqt:81,\ ---C, 	2 C I - C 1 2 + 2 e -oagDY71KRIE7:')t)i/otM:74-41., 

--C 0 Z L.' L elEIJI 6 75` L tS -D AL-. 	L.' L.' T, 	1 %a) NaC I 7.1‹ g A 	3 III rd, %,3• 

WO 2014/010291 14 PCT/JP2013/061833 

>UJ£tt UT(D£HzLTfi-?tc0 tts rt^x&OUm^ 

tC^It'MIBTK 1 8 0 M I £Xtls 3 b tC X tf > K 7 >> -fM t L T, 8 . 9 

M 5, 5 — dimethyl— 1—pyrrol ine N — oxid 

e (DMPO, m) M) 2 0/xl?:i^ 1 O^jfm ESR 

>UJ£ffl-tzJUtC#U 3 0®mzE S RX^? hJU£>IJj£L/c0 E S R>D££ 

#ih L T, fields w e e p li, 330. 5 — 340. 5mT, fi 

eld modulation frequency tiN 100kHz, f 

ield modulation width ti N 0. 7mT, ampl i 

t u d e (i, 5 0 0, sweep t i m e (i, 2m i n, time co 

n s t a n t It 0. 1 s N microwave frequency tiN 

9. 4 20GHz, microwave power ti N 4mWT'feS0 S 

tcs D M P 0 — 0 H CD/^lltCti^ 20/xMffi4-hyd roxy-2, 2, 

6, 6 — tet ramethyl pi perid ine (T EMPO L, S 

i gma A I d r i c h #M) y 7°)\s t L 

f^nfcESR^^ DMPO-OHOlt 

ZW&Ltco 

[0043] E S RX^O M 3 & <£t/H|4 tC^t"0 M 3 ti, 

7K/$M£^ 0. 1 °/o(D N a C I 7.K/-£S-M£©^S'n\ El 4 tiN 1 %©N a C I TK/-£S-M£ 

HI3tC^-tJ;9tC, 0. 1 %0NaC 

J£lf 1 : 2 : 2 : 1 £&£ D M P 0 - 0 H ©*> Jl/ti*fcai3 fc 

o LfrU El4 tC^-Tofc tc. 1 %tCfetf/ciI£\ 2 0, 3 

0^nnfif&zmvmtt, DMPO-OH©^^ <t&%z.£# si 
zoztfrb. lkM}MJgtMMft18<Dl2l$Ltlz&feLr. TKII^b 

[0044] p§®fly-c©^m# 
^tCfclNT, 2 C I --»c I 2+2 e-(DK]^if7Ym\t^Vi2)\y(D^mz^L 
X IN £ d t tfBR bfrttH-otco Z.Z.X, 1 %(D NaCl 3 0Hfl# 
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fi74 L it 	WItalM4 A< 	, 2232)6 A-  it T 2 4 I*IV1/-y L, AL-1, 	E S R 

I- )1/ 0);141_1 Z 	''f - -D tc_liiM 	, 	q#1510AiiiM L AP< --C 	5 t:.--71,:, 	>4 5 r:71 

ct', dz.-_, 1-3RELAY6A-11-e 2 4 Himi41./"C t, qtl.diE < td:ZtOODMP 

0-0 H19)J-)1//3<ffl -:54-t.tcz: Lb` 6, 	7.1<ONE7 	t/l/7fOigtz.:t 

L Z 0 Z a' L eRg2,-.3S ttico  

[0045] [Fent on aZON734] 

7.KRIE7:')t)i/oZill4-Mt:.-..tTL0 z.: L 75\ 6, 71KONE7:')t)i/tb -z 

„--eZZ.:L7iTtc 6. if.47 JX"rM—#J]li,i.--C, 	Fentona 

ZaMolftV,itgi•tc. 

[0046] - - 413:.= a 	T, 	1 %O)N a C I 7.1<g',4-Y 	1 laal:%3Aq L Z14 6 tt.tctOtht 

11747K1 800 i..1, I t:.-_, 	8. 	9 	M 	DMPO 	20µ18,trf0. 	5mM 

FeS04 	20 µ I V;, )J1:11,, 	1 0 fi-ANT-'•1, 	ESR 	Hi/ 	At 1., tc_- 

. 146 tt.tz E S R' 	Hi., 	1 liral:t0AM a) E S R , ' 	HI/LAP‹ 

Z4 6 (,:.:77 -. 

[0047] 4  6 (,:.:7-f - ,:t -3(Z, M—#LL -CF e S 0 4 .AMI -ZL, 4-rom:.-AL,\ 0 m 

P 0 -0 H 10 -11/effiTRA- Z L.' Left-M:3_01.k. a-  1g) -)w, , 7.1KR 

1E5 	t)or)511A1J --ez Dm s o T ic 	< ifilN L k-  a-  L /3\ 6, 	tOtht rag 

7.01:1  t:---#T± 	Z iikingHEAKA L M —#Lea Ft‘ 1, -c t -  Ltc7ERIE5 	)'JJ1/ -C 

LefIVE -,11.7-c: . FlOGAIIA1,, 	0. 	1 %0) N a C I 71<;94'a 	174% 

7.1<gA L L,tctgat:t14 6 tt.-c8 9 , 	tOthtrallq7.1<rtit::_tiikiRlE7.KAe4/± 

[0048] 14' 6 41.41-  E S R52-51  /3\ 6 tOthtiallq7.K El=i VIRONEAKAMV ( H 2 0 2 	c 

o n c e n t 	rat 	ion) 	Z7-z-_- 673(,:.-.., 	N”LIS1.0)38.0NE7.1<Aga 

1 80µ. I t:.-.., 	8. 	9 	M 	DMPO 	20µI 8ctVe0. 	5mM 	FeS 

0 4 	2 0 µ I 	A)J1:1 L, 	1 0 f'-)1214'•1, 	Piet: E S R 	Hi/ 	Al if l„ 

141  6411c DM P 0-0 H 21. 	JE11 0 ---C$RIA 	'flfh L tc. ,i'M L tc: 	En 

, 	7 tz.-_,T. e  pc, 	7 tz.:71 -WEIAVH 0 --C, 	1 %G) NaC I 71<';74',71Y 

WO 2014/010291 15 PCT/JP2013/061833 

ffi24mmmLtc^ ESR^^ 
hJUCDMJAE^fj-^ tc$a^%:^ 5 tC^lTo M 5 tC^f 

4 0^|£#LTt,, &£«:<£< 4^t00DMP 

0 - 0 H (D*/ <f±)Utffoft 3 tltc Z t fr bs *^b 7 *>* *J J I/ ^ ft] tC £ J$ 

Lx^&zt tfmm $ ti/co 

[0045] [ F e n t o n JxJ^COlf >#] 

7.KIl-fb =7 V t )l>(D titCMIN £ t , TKI^b ̂  y >b JU £ 1" £ 

£ t.&7F~§~tclSb^ M%$£M~Z'&>:£>Wi—i^^rJQ^-Ts FentonS 

lfc(Dm%%Ufrtc0 

[0046] ZtUZ&tt, 1 %CD NaCl *}§&£ 1 LTt# t>tl/c3»l4 

H$¥TK 1 8 0 u. I tC, 8. 9 M DMPO 2 0 *t, I 33 <fctfO. 5mM 

F e S O 4 2 0 RIMU 1 E S R hJU£>UJ£ L/c 

o nbUtcE S RX^^7 hJU£, 10I^ill©ESRX^^hJ^i^ 

Til 6 tC^1"0 

[0047] |i|6tC^1-J;9tC, f§—§%£ LT F e S O^gsjpf Z£* #^tC<]£l\DM 

P O-OH (D *>?+)[/tf&lftt&Zt tfWW^tltc0 Z(D^<?TM&s TKII 

lb 7 $/* t )\y (Dm£$lJT?h Z> D M S O T?± $ < Mil L Tc Z t fr £ s 

&Z>Ztifm%tsntc0 ll*i®i^3lti^ 0. 1 %®N a C I 

TK;#^h Ltcm-giz ttfbtiT33 U s ^I£'M$?7K4nctiMItlb7K^^'#S 

tz>ztifwm$titc0 

[0048] t#^tl/cESR^-^^^^I|'M^7K^®iiI^b7K^)Ig (H 2 02 c 

oncent rat i on) £>7cdZ)tCN S3E^[]}§^CDjiI|'fb7K^;#)S 

180^1 tC, 8. 9 M DMPO 2 0^1 fc^t/'O. 5mM FeS 

04 2 0*t I £gsjbPU 1 0%mm£s |W]*§tCESRX^ hJU£>UJ£U 

?# b tl tc D M P 0 - 0 H }f Jt £ l vT fowm * Wl& L tc „ ftI& L tc & £ 

% IH7tC^:t"o S/cN m 7 1 %CD N a C I 7X/#/S^: 
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[0049] 	[3] 

[0050] 

[0051] 

[0052] 

[0053] 

1 — 3 III wl:•11q Lk L 	0AtRttrallq7.Kiti t:.-_ -A- 	tt. Z 318RIE7.KAS'I. 

ft L, 	-t.aAiliM31,:.:71 -c. 

1% NaC1 AKi._,'er ‘4-''a 	L 1.., -"C 	L., -7L -ltafil** EP 0) 3,6)6C L.* 	A 

I tO)tiT,  Egt iER1L AK VA.1 	( u M) 

1 101. 1±11. 7 

2 219. 2±7. 8 

3 303. 1±13. 1 

ithDARILAKA 

6-e5, 

"ff 

	 3 6::..71 - ct 	t:, 	1174 a) 111Net 

Z a' Lef4,12:354-Ltc_-. 	1 8,t tie 	2 

L, it A 2 I.1- A < ts Z itA Oi t:.-. 	z a' 

2 i,, it.A21.,, 	-7‘,0,-)t 

4L-CoZL0A_Zo 

CrallqN7.1<g',4-Ya)RVA)in : ro:•1174a)tcrf6:.-..R)iii -zts-a] 

2 MiiiMbN 6, ilkiR lE7.KA 8 ct Ve7.1KRIE 

0.---ets < p H V: ,4P4 -Z ichl,ht7V-A. 

n'3M.11qN7.1<g',4-Y1,:.-.)in LT', 

-- a) ro:11M.Kg',4-Y 	)11q 1, ---04 

.D tc . - t•• VIM *ii M 	, OMAN LtsotaaLEL$51 

Tf6Jfti ± t,-VSi.. (n=3) 

A_ Z L, 18RIE7.KAS'IJA-4 < is 

otliiMbN 6, 	11740111Net,T7Lz 

L e7i -1 /43s tvc 0 z tcob, 5tOthtrag7K 

2 C I - C I 2 + 2 e -oazt:.-..ip 

7 	t )1/19)tt, YEASiftt. 

6 ttz0 a-0) p Hipyvv, -ztc_- 

1174446:.-.. 	6 /3\ Uo-e5 p H 	-Ftf-c t 

6 tat tOthtirallq 7.1(a) E S R1174* 

I., -c, 	8 V: 7i -  . 

ro:•11741141,:.-.. 	6 /3\ U6-e5 p H 	16f 

	

DM P 0-0 H 0):> 	‘J-)1/t1.,7Y 

6, 	tOthtraq7.1<a) p H 	OM a) p 

 	li I., tc7.KRIE 7 	t )I. ii et )in 

< p Ht, 	tRitiroAq 

z a L 	RR L, tc. 

Ltsottiai 

	

(CH 3 COOH) 	)iii L -c-  p 

	

1, --ero:%3Aq 	2 CI T7 -D tc 

8 6:.-..71 -  ct -') t:, 	YERA'DEI/FRt: ct (,) 

til 

7.0:71KRIE 

z L, 	pH 	-Ftls--CotsotgaLEL/<--C-, 

Z a' L eft1R, -1 /4s tt.tco 	a.-  a) z'LL /3\ 

H MVP] --e-F tiZ a' Llz,tt'J. 18RIE7.KA 

-Z z_' L 	ftR, Lk-. itIgi -ZL, YEAS'11.0---ets 

7 	t )1.3t,ht 	144 -1 /43s -ft Z5thts.FA--e 

Pal*K7.1<ga^a)RVA)ill : Onto 

mIlm7Egat:.-..±-gp (HC I ) 	7-,c_- tElIFR 

H e 375 	5 t:.-.."-sz ,:t -3 t._,IRV l„ 	Ra))iiits 

WO 2014/010291 16 PCT/JP2013/061833 

1 

HH Ls tc^fo 

[0049] [H3] 

i% NaCl LX^mb1zm^MU7K^(ry]m^it7KmM& 
mmmk i§Blfk/k®)#J5; in M) 

i 101. 1 ± 11. 7 

2 219. 2±7. 8 

3 303. 1 ± 13. 1 

Wfit + fMi^ (n=3) 

[0050] 1 iiSHbTKH)! Jt^ia< ft 

&ztifwmtsntc0 n.%fif$(DUW^7LZ> 

^©iilt'fbTK^Mtt 1~&t>t>2C I --»C I 2+ 2 e-CDKJ&lZik 

# LT\j^Z>t ̂ 7L&0 

[0051] [^?K7K;#^©I|0^iP : £*§£•] 

i£2©$^fr£>N MMib7kMfc£Xf7kMib^^t>)\s(D^J&&, ikM)m&tc 
P Hiz*,fo&t2>pim&tf%z.btiZo zopHfoftzmmtztc 

$>s n%%umzfob-fr\:zbPH^WT^ 
$\ LT%btitc?>mL!&nmME S 
tTo/co It^r^AP l^Ts IH 8 tC^fo 

[0052] mst^-t^tc, mt^mmz&vn%ftmmzfob-fr\:i!bp H^W 
Z>t, p DMPO-OH©<>mW 

i^*"t £ £ £ tf5ls£3 tl/co Z(DZtfr b, p H £Bp 

HsiMSy-eTtfaci^cj: yN iii|jb7K^^^L/c7Kl^b^y^;uM^iP 

1"£C:££fgJILfc„ J&filjlJt pHt, 

TK tcTKSHb^ 3 •£ £&#&-?& £ C t *%% L fc„ 

[0053] [^?KTK;#^©I|®^JP : II^M^iP L&l^I^] 

^?K7K;mtC±^I| (HC I) tttewm. (C H 3 C 0 0 H) ffllUTp 
H if 3 7iM 5 [Zt£Z> J; 9 KIISI U ^©if SsflPfc 2 0fro fc 
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o wi:%3Arel4 6 tt,t,-ARttrallq4<t:.-.14 1.„ IT, 	Z E 	j:kn,% ( E R S) at: 

ct(,), *RIE7:')t)i/a)E77,9r 	1- ---CZ DM P 0 —0 HO):>/1/0) 

A q * 	"ff -D tc . 

[0054] -omit A- L L, ---c, 	1 %0) N a C 1 71Kgrf-y 7 0 0 m I t:.-.., 	-t- ttT414g7.1<, 	5 

0 mMOC H 3 C 0 0 H (f0YagAzi   ( 	) 1,1 ) , 5 0 mMOHC I 	(RA 

3AT   ( 	) 1.1 ) 	3 m I A)J1:1 L it t a) 	ihe  1., tc. &!,41,,-1-a) pHpH 

)4 —q— ( [SG-2j , Met t I e r —To I edo #_t'n (,:.=-CAIPZ1 

%3A74. 1m ( [Super 	Water 	mini], 	( 	)7/1/5-v 

#11 ) 	E110 -C, VrFrrga 	AC 1 0 0 V, Vg-rd5A, 	0. 	6 A a)A-ft -e 

1 5 3Aii a) ro:%3Aq 	2 111T - -D tc. 	2 III a) ro;%,3A74,1, 14' 6 ttd-c: tOgigtraq 

*a) E S R 	HI/Vglit 	''f --D AL-. -Z.  VglitliiM 	, 	O) 1t 	t) t:3g7.1‹ 

[0055] 

A)J1:1 1, tc taa L EL$51 1., --C, 	>4 9 6:.-..71 -c, 

>4 9(:.:7 - ck -3(,:.=, 	HC I 	Zli\l,CH 3 COOHA))111.,-"CpH375 

5 t.17e4 L, --c 75\ 6 	toAq 	2 11175\ 0•Z a'. L I,: ck ('), 	*t4<0) ,7-)-A)J11 1, --CR 

)i 1 i 1, tsotgat:.-..EL/<, 	HA 6 75`1,:.-AftEL 1 	: 2 : 2 : 	1 75` 6 ts ZDMPO- 

0 H a) 	tll/etieNt :5 41., *R1E7 	t)1/t 	iietiMiu LT' 0 Z a'  L e 

0 -:5 tt. tc. 	a' a) a-  L /3 \ 6 , rag N7.1<gAPHI MVP] I,: ct (') 	6 /3 \ 12 &5 P H 

3 75 	5 t.-.1  17M 1., --C 8< a L t:.-..ct (,) , 	wl:%3Aq6:.-..ct (,) t -1 /435 4-Lzomtraq* 

[0056] [DMS 0))116:.: ckZ7ERIE7:'))j)1/0)±] 

>4 4 t:.-..7T -, 	1 %ON a C I 7.1<g'fa 	8 11112%,3A -Z a' Lt:.-..ct (,)141  641. 

tctRttirdflq*--effl -:5 tat DMPO—OH e, *ME 7 	t )I. FLAT 	Z 

L Vtg, -  Z IA 019 T, *R1E7 	t )1/a)-7F4tZAIJT 	Z*Ogrd-  I-') r, L. (fo 

YOVAT#11 ) 8,tVedimethyl 	sulfoxide (DMSO 

, filYAMT#11 ) 	))1:14):TejVil7V<tc_- c, -t• a) it 673 t:, htRitr6:11q7.1< 1 8 

0µ I t:.-.., 	1 0 0 mM*Rt 	') r,A8. 	9M, 	V-z-_- 6, 	6. 	25mM, 	2 

5mM, 	100mM, 	1 400mMODMS0 	20u 1 	A))111„, 	ESR 

I- )I. 	;141._1't 1., AL-. 	-t- tt.-t11.0);141J7fAiM 	, 	4  1 	0 8 ck rf >4 1 	1 t:.:71- 

WO 2014/010291 17 PCT/JP2013/061833 

0 (ERS) ;£tC 

7YMitz>Vl2)\y(DX ^yy^O K-efe^)DMPO-OH (Dis<?T)\s(D 

MtfftklJ-? tc0 

[0054] LT, 1 %0N a C I TK;#>S7 0 0 m I tc, ^tl^tlfefc^ 5 

OmM0CH3COOH ($0 i^K 5OmM0HC I (fflft 

ffimuM (AO M) £3 m I iiL/ct0^$iL/co §»pH^pH 

^—"9— ( T S G — 2 J N Met t I e r — To I edo %tM) tCT/UJAE:^ 

N (TSuper Water m i n i J , ($0 7 JUT V 

femnj± A C 1 00 V, 0. 6A0iftt 

1 5^Fl0l^)S42|i|fi^fc„ 2 001^11 

TK© E S RX^^ h;u®)UJ^^tT^/co ^©>UJ:^Jii^ i£©ftt>y tcfefc* 

£3S2JP Ltc^tVctzLX, msiz^sto 

[0055] m 9tC^"tJ;9tC, HC I feS^liCH3COOH^ij]DLTpH?:3M 

5 tcIIM L T £ 2 0 AH} £ C £ tc J: y N fefc*©^gsflP L "C^£ 

^JPLftlNil^tCtb^ BJ^AHC&JttM : 2 : 2 : 1^f,^§DMPO-

O H (Di/<?i~)\s1fin^ tiN TKItlb^^JU^MA^AP LTIN£ - £T^56 

Il^ti/Co Z(DZt-frb, P HUSISytcJ: y p H 

3M5CilLtfe< d^tc<fc y% mm^Btc<£y£j$£ti£I£MIB7K 
* tc # t tl £ iiSHbTKH©M £ ^ t c £ $ £ £ IN A £ o 

[0056] [DMS O^JPtC<£ £7KI£lb^;bJU©£$] 

HI 4 tC^1\ 1 %© N a C I TK;#>S£ 3 C £ tC J: y ?# £ tl 

fc^I£M$?7K"e*£tJH3 tl/c DMPO-OH^ *^b 7 •?£>£> 

c££5nrr£gft]-^ K >J ^A (*• 
fcctt/dimethyl sulfoxide (DMSO 

s tummnm&m) mwm9^m^tc0 ^©/c#nc, ^ittt^?7Ki s 
0 M I tC, 1 0 0 mM^it K 'J ^7 A 8. 9 Ms ttzti, 6. 2 5mM% 2 

5mM, 1 OOmM, 1 4OOmM0DMSO 20 u I ?:ij]PL, ESR 

X^<7 hJU£)|Jj£L/Co ^tl^tl©)!!^^^ i1 0 33ctt/m 1 1 tC^f 
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0 

[0057] 4  1 0 (:.:71 - ck -3 t::.., 	*ngId- 	')',14))1:1-C6, 	DM P 0-0 HO):> -  

)1/tV5'-Et:.:5'11 -Z L.' LefigR,:3541., 	a.'0)J-JI/e7.KRiE7t)1/ 1E1EAT 

Z a.' L 7591 < 7TUR-,3_g-t,tc_-,:, 	L,75\ L„ 	4 1 	1 (,:.:7 - ck -3 (,:.=, 	D M S 0 	))11-"e 

(,, 316:.:DMPO—OH0):>t/l/etiCt L, 	1,75`t, 21..t.:41F4Ltc_- :> 

J-JIATA75qM,-,3  tt.tz-_- . a'. ODAiM75` 6, 	tOgIgtraq7.K-Ct, 	D M S 0 e7.KR 

1E7 	t)1.0) 	tZAIJ L 1., --C.  TtV'S<, *ME 7 	t )1/ tWieNtAIJ L 1., -CTFJEll 

-Zz._'.L711.,--0,\Z. 

[0058] [5f-N06:=1ZtirA3ttt] 

1%0N a C I 7.1<g'ffI 	1 III ird.•11q 1./Z1'41  6 tat tn'kht rag*, 8 ct rf 

0 . 	1 %O) NaC I 7.Kg'fa 	3  111rM3Aq 1, -C1141  6 tat tRttirdIFOJK 0 . 

9 5m I t:.=, 	0. 	5mM 	F e SO 4 	0. 	0 5m I 	))1:1A.tcgal,:.---DIXT, 

5f-NO:=1,11-  Z tirA3tftVit‹tc_-. Ittigit:ffi L 1,Z, 5f-liV[VA-  Bac III 

us 	s u b t 	i 	I 	is 	JCM 	1465 	jEll Ltz-_-,,a'.04j:kgitA, 	B 

rain 	Heart 	Infusion 	(BHI)91*,tt(Becto 

n 	Di c kinso Oil') T, 	3 7°C-C—Armii,ILtz-_- :>-t7-1,75`6 

'AL, 	6 5 °C-e 3 03))1:1M-1, 	4 °C-eq# Lk-  t 0)111 1., tc. a'. 10q#M- 

'ff-Y, airANWAI (;13}1E*_TO CE110 -c, 	1 . 	0-3. 	0 x 1 08/m I 

6z..,117iV I., tc t 0 	, 	Agit-MIL 1., AL-. 

[0059] 1 %ION a C I 7.Kg'ffI 	1 111M.•11q 1., -CM 6 tt.tc_-  tRttro,/lq7.K 1 m I t:.= 

, Ittift-WAI 1 0 i.l. I 	# fum-a I., tc: t a), 	8 ck tie, 	0. 	1%0NaCI7Eg 

%4-Y 3  Illro:11q 1, -CA 6 tt,A-ARttrallq7.1< 0 . 	95m I t:=0. 	5mM 	F 

e 5 0 4 	0. 	0 5 m I Cirl 	trierA  	I,: , Ittift-WAI 1 0 ii. I 	# fum-a 1., tc t 

a) 	IN L. 	-t-  tt.T-11.75\ 6 4111i rlig t:.= 1 	0µ I 	i-s-'€[y L„ 	B H 	I ,,f-yi2tKti,?,tt 	( B 

ec ton 	Dickinson #11 ) 	1 m I t:.-_))11,1, 	3 7 °C-e 2 — 5 8 

rm ±3,,LI L, 	IMEt:::-CM-0)±,1410),: 	*1.1 -Z 1, tc. 	z: 	i,im, 	46:---71 -0 

[0060] 

WO 2014/010291 18 PCT/JP2013/061833 

O 

[0057] m 1 o iz^t £ 0 K 'J OAmnTtts DMPO-OH (DisVT 
Z> z t ifmmz *U C CDis 7kM.ib^istl)\sm$kT:-

fc&Zt1f^<7r;V£t!tltc0 LfrU M 1 DMSOgsJp-e 
^ iCDMPO-OH©i/mmu )ImzfoftLtc*/? 

^@t'l41:®7KTiis DMSO^TKII 

LTW<, LTfFffl 

[0058] 
1 %CD N a C I 1 33<£t/ 

% 0. 1 %CD NaCl 3 LX% b tl/c^It'M^TK 0. 

9 5ml tCN 0. 5mM F e S04 0. 05ml ^ INTN 

%mmztttztiim%fe.zm'<tzo inMBac i i i 
us subtil is JCM 1465 L/c0 <1 B 

rain Heart Infusion (BHI) SS^ipife (B e c t o 

n D i c k i n s o n QMk) X\ 3 7 °CT'—JJ1^±PS Ltzis I7 — b fis £>H 

ML, 6 5°C-e3 0^Jp^ 4°C-e«#L/c:fc©^^fflL/co 

%L*s lliailtill (£flHb^§!D 1. 0-3. 0X1 OVm I 

t<-SMISEL U TZ "fc CD ^N L/Co 

[0059] 1 %0N a C I TK;#>S£ 1 [°]mm^?LTt#^tl/c^II'M^7K 1 m HC 

s o M I 33 0. 1 %®N aC I TK;# 

&£ 3 L T m btltc&m&nMfc o. 95mlC0. 5mM F 

eS04 0. 0 5 ml £ iP^./c;#)StCN 1 0 fx I ^®l;Fb^L/ct 

0£^MiU 1 0^ I £MXU BH l&ttigjfe (B 

ecton Dickinson }±S^) 1 m I lC^JP?j|N 3 7°CT'2~5 0 

ItpiLs ^mzXrn(Dim$.(DMm^\'^Ltz0 Z(D$$£4lZmto 

[0060] 
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[0061] 

. 	3 

i, 

tro:11q7.1< 

14K11:1 

ST 

ALI 0 
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1/0.2ns  Bacillus subtilis r:51-(4-1-7,) A--Itv.,A7471K ) rnsiElt 

tt. 

3 

El 

tZ 

II:e-It'FI:** ( 1 	a 'FI:.1A, 

3.J A) 

Pit'FIAIP.K ( 3 

±FeSO4  

I'F, :lAt AY) 

VJ4\L ( 	I 	I 	I 	 ) ( 	I 	I I 	 ) 

( 	I 	I 	I 	 ) ( 	I 	I I 	 ) 

( 	I 	I 	I 	 ) ( 	I 	I  	I 	) 

1'̀(A ( 	I 	I 	I 	 ) ( 	I ) 

( 	I 	I 	 ) ( 	 ) 

( 	I 	I 	 ) ( ) 

3 '}'A ( 	I 	I 	I 	 ) ( 	 ) 

( 	) ( 	 ) 

( 	) ( ) 

tctRttird.11q7.1<l)Ell 

. 5f-NO::-M-Zti-M3tta)±,CtelElAW,:.-1,26-6 

[0062] 	BtRttrallq*Oti-Mtft8ct 

*ME 

Milii4:"1.1, 

(+++) : 7U<PM, (++) : Ila41kr:MM, 

(+) : 4-D-4-7A:_iiiim. 	( 	) : -LIF-Ft-ttL, 

4 t:.:7T -,:t -3 t:, 	0 . 	1 %ON a C I 7.1<g A 	1 III rd. tO•flq I. -c-  14' 6 

1, tc t aY-et, Mot,TataL A,EtfAu -;s4-vc 8 6T 

31345±-1A-it t: 8 1,\ -C, 	3 W2tKiti 2 W*--effirattlE Lk-  t a) a) , 	1 $42 

< ±,1410$11-,3_ tt."-s75\ -D tc. 	413:3-4 I.,, 	3 Illro:%3•11q 1, --C14 6 ttd-c: tOgr 

t:M —A (F e SO 4 ) 	))1:1A_AL- t, CY-et, 	1 3rimns-e--e6:.-_ 

1  W2tK -Ma 1-StiennAli. 	2 W4K--e-A6:ffiratt1E 1, -c 8 (,) , 	3 3rbilg 

t 	3$.17tK 	--C effirattlE 1., -c 0 Z a L ef4 0 -1 /43s tt.tc. 	z: a) ct --) t:.-.. , 	3 

3•11q 1, --C14 6 41.7-c: tOgigtro:11q7.1< 6:M —A (F e SO 4 ) 	))1:1A_AL- tpgY"Ct 

64-td-co  

	

velaNYEA21.t: a 6 	7.1KRIE 7 	J )1/ 

;tall 

7 	t )1/ 	tZAIJe. 	tmttai:11q7.Kot-r-LM-3t,ht8ctrfaklEYEA21.t: 
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[^4] 

m&M Bacillus subtilis 
( i i :i'[i'^ (3 \E\'MW?$M) 

+ FCS04 

Ml (+++) (+++) 
(+++) (+++) 
(+++) (+++) 

l^v# (+++) (+) 
(++) ( —) 

(++) ( —) 

(+++) ( —) 

(-) ( —) 

(-) ( —) 

mmnmiE 
(+++): (++): 

( + ) : ( —) : 
[0061] 0. 1 %0N a C I *?§&£ 1 0^1#$ LT?#£tl 

Ltc tomis S<£>ii5Sti(i£A,^tlT^b"T 

s 3#£<**2#fc<rcS^bLfct,©©, 1 #£<* 
&£<i^gM3ti&fr^/c0 CtUCttU 3 0^m#$LT?#£tifc&®S 

(F e so4) 1 ^^SS"et"etc3& 
2ttlbLTay, 3£^S 

m%%m[.T%bntcmmmm^zm-%k (Fesoj £3jD*.fct,<zmi 

[0062] 
MOB91 

ymit=? V ±1 <£ t/«±Mil}lJttc 
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16 	tej 	PI /< Z tc 673 t: , tirA 3tft ittiR 8 ck rfakit.A21. a) Ali -/f 	,/f -.D 

tc . 	T. Ittitt-M L L -C, 	Staphylococcus 	a u r e u s 

JCM2413, 	8,:trf, 	Esche r i ch i a 	col 	i 	JCM54 

9 1 	(±H}/ 4 t I) V — -t i. 	—11 ) 	1E111,Ntz._-  . 	tngtftraq7.Kt, 	0. 	1 

% (w/ v) ON a C I 7.1<ga 	1 lard,11qL-C1464-Ltc_- t, OCE1107L- c, 

7.M.IE 7 ::; t )1/ 	tZALI L L Z, 	dimethyl 	sulfoxide 	(D 

MSO. filYOUCTO 8 ck Ve*Ogtt 	1) r,11, (HCOON a, flilYagAztin 

[0063] 

E110k- c, 

ti-Mttuitp---et, 	L.' tt, 1=A;M- 	, 	brain 	heart 	i n f u s 

ion 	(BH I) 91T*,t.th (Becton 	Di ck i nson#11) Z. 

3 7 °C-C—TY.iiiI L tc_-1, A -ffi t II 1% YEA< 1,  : SIN L. 	1 . 	0 — 3 . 	0 X 1 0 8  

/rn L 6..1A V L tc t 0 	Itt "AMA L Lk-  . 	-4J:k "AMA 1 0 il I- , 3, )ililltt (A 

7.1c 	14M 	DMS0V-z-_-(,1 M 	HCOONa) 	1 00µ,L, 8 ck tiqtngt 

tro:11q7K 8 9 0 ick L 	5 vrcm-a,l, -t. a)m-at 1 o /IL 	, 	BH la 12tK to 

it 1 m L t:.-..)J1ilLitc, 	-Z.  a.' 75\ 6 2 0 0 µ, L 	i-s;'€fy L, 	B H 	I 	T*,it t:.-..* 

L -C. 	3 7 °CT 2 EIrmit.,1, tv Lk- 	1=1=—N (*liC : C F U/m I ) 

if ALI L tc: . 	-t. ogilitem, 	1 2 	( a ) 	t:.:71 -  . 

[0064] )(,:.=, 	tngt,lt rag* 9 74t:.=, 	3, )irilt (n4c 	1 4M 	DMS 0 	7-c_-6 	1 M 

HCOON a) 	1 :gCji-jA_, Iti'-',1, 	DpDat::_,:tt,) intit.A21., ( F r 

ee 	chloride 	concent 	rat 	ion) 	;1],l_lif Ltz-_-,, 	-t.  a) 

[0065] 

Alit QMt 	, 	4 1 2 	(b) 	6:.-..7T -c, 

4 1 2 	(a) 	(,:.=7T -,:t -3 t:.-_, 	ttiri3mtavio---e6, 	S. 	au reus8,:tVe 

E. 	co I 	i a) oTtt3:.-.14 1_, -c t, 	VAJJotffiN ()]ft) 	t:.-.141_, -c, 	A7.1‹ 

A)ili L tc tngtftro',11q7.KT 3 f47J-;t_h 0 tffiN MVP /AVE -,3_ 41.k-  . 	tc: , 7E 

lE7:')t)1/71-4tZAIJTZVAEV., 1. 	4M 	DMSO'b)J1:1-et, tffiNe a L 

11, EWP L ---C 8 6 T, 	tngt'ht rag* a) tra3tft e5i1 	z a) efe g, :5 tt, tc . 

X 413: 413:311,, 7.KRIE7 	t)1/-7AtZALITZPVAII. 1 0 0 m M 	HCOONa 

)J1:1-et, 	3 fE-J-;t_totffi-Nonfil,PetLY) 641., 	tngt,ht rag 7Eottia3t,ht t:.= 
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@a<£>u^ * *r ̂  

tc o f f\ LT, Staphylococcus aureus 

J CM24 1 3, fccfcO\ Escherichia col i JCM54 

91 mmsuxv*m^tco o. 1 
% (w/v) GDNaC I *?§$£ 1 Un.%ftULT%bntclb(D%:m^tc0 

7KWiib=7ist})\sWi$jlM£ LT, dimethyl sulfoxide (D 

MSo, mmmm) (HcooNa, mmmm) 
%m^tc0 

[0063] brain heart infus 

ion (B H I ) SS^ipife (Becton Dickinson }±S^) T\ 

3 7°Ct-ttSSL/cll 1. 0-3. 0x1 08 

/m L [ZlW^Ltc^O&^WMI&t. Ltc0 1 0/iL, gsflP$] (M 

7K 1 4 M DMSOifclilM HCOONa) 100/iL, £<£O^I£ 

MIBTK 8 9 0 ix L % 5 #P^Fbim ^©;Fb^ 10/xL^ B H I 

Jft1 rnHzmWLtco fCA^2 0 0^L^IKU B H I 

LT, 37°C-e20^±M^ (fli:CFU/ml) 

^rlt/IULfco ^CDMJAE^P^^N HI 1 2 (a) 

[0064] )XIZ, ^II'M^7K9#tC, (M7K 1 4 M DMSOJfcttIM 

HCOONa) 1#£3jPa., 1M, DPD^JCcfcyjgSl^jlJt (Fr 

ee chloride concentration) £:)|JJ/E! Ltc0 CD 

@1 2 (b) IZmto 

[0065] i1 2 (a) lZ7i<t£-?lZs S. aureusi*J;tf 

E. co i i ©iN-rtLtcMLTt,, m%) MTK^ 

%tc, TKII 
1 . 4 M D M S Ogsip-ett, 

L LTfcb t\ t S (D-hmm^S titc0 

CtUCttU 7KI£lt^;bJUM}£$yT-fe£$t;fJt 1 o 0 mM HCOONa 
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IMUka-.35 tso z: LeW,12 -.3s tt.tt . 

[0066] a-  a-  T, 	D m s 0 t)]Ei t: ck (J7EMIL5 ))3)1,,Y511 	L,tztc6t:An'Attal.1%3  

7.1<a)t-rMAtte5i1L,tc L iVkl-  . L, 	tOtht61.11q7.1<a)Aft*14Kt, *ME 

5t)1/Lo-)a.- L(z.-.7`4:z. 	L,b\l,, 	9J07.KRIL5t)1/,--AfitAIJ-ezHc 

00 N a t: ct i') 7.1KRIE7:)t)i/e5ilLzt, NOtttal.V71<a)t-IMAttt:.-..tg: 

l,-cots. 	a) z: Lb" 6 , 7E ME -  , 	t )1/t, NRitro:11q71<a) IMUYza 	o 	z - _ - 
Aft*12tc-  etV`so L 	A_ 1;41.Z. 

[0067] Z:.-_, 	ingit.AS';141J7f Ltz-_- *IiM, 	1 2 	( b ) 	GAT 	,:t -3 tz.., 	D m s 

otijire3INZA21.1,0*ffiniWW-F (ND) tzts-Dtz-_-. Lor)MXt, DM 

80tPlit: ct i') ;MEYEAR/Y3111.„ NOthtro:11q7E0t-ArnAtte5ilLtcz: 

Lfil,-coz. (7_41.1A17J- 0- z,:t -)G:.-_, 	HCOONatPretS„ MIMI 

S'1.-4-74:1-)t)MEYEARt::_aVE-tT, AiM L 1, -cNtAttral170.Kotr-AA 

ft I,: t WV 1, torso. J,,,Lt IgAiii 	/3\6, NOthtallq7.1<o)trMAtt*14Kt, 

7.1KRIE7t)1.--C1V'S < ;MEYEAM--ezL,,..64-t.Z. 

41-1 4)3A13A 

[0068] 1 0 	VAA-7.1<tff 

1 1 	/IMIM 

21 	Ma 

22 	1301i r& 

2 3 	Illiv& 

24 	w1:11702 

25 	1P-Mg 

26 	FRO 

27 	176:3 

28 	riliktiMAKU 

29 	WiltiMAKU 

12 	p H gjAVVR 

30 	P FIPMALUEH-9a- 

d OS 

6 3 
8 3 

mm L Z 
MM 9 3 
*iid s 3 

MffiM 17 3 
e 3 

^id s s 

mm L s 
mmm&um i L 

0 L [8900] 

° £ n ̂ ¥ w=? £ <£ a > # ?i a •i r ¥ ̂ qm>£ 
W^1£;^]£0>^^1I1^ V9^^0TK1 S^fi-11 

mni£ v¥1iD?sgB N OOOH V21C-?£•«&!# 31*2 

r^/n0>maiii^ snr>r21 o?sg0s 

lAia (ON) 

si/\ia (q) 2 in v-i^' [z.900: 

°21*<3 -*#p:? O#¥1 i Wl® 

co^mmmt ^^-20-2 
¥iniss¥f0>r^aiw NOO 

qHI»z ^W¥1^0>mBl« £ 4> --/ n ¥,^1®e^OT 

sialism o?^-.n^T 2i«o sIAIa ^22 [9900] 
°^n $wm& 320# 

CC8I90/Cl02df/X3d I6Z0I0/H0Z OAV 



WO 2014/010291 
	

22 	 PCT/JP2013/061833 

31 7J1:i7°  

13 	gtft7.10 .-.2g 

14 	YEA )1 Mffir-z.TPA' 

32 :1-Z J7`' 

15 	Rit7MEM-4fR 

33 7J-Z'.J.7°  

16 	5MAIJ:ke4A1 (147t1X1MR) 

34 	tPnIt#3-b`l'i 

35 71t>7°  

17 	77)1/t1)71041'ggr 

WO 2014/010291 22 PCT/JP2013/061833 

3 1 tfyy0 

1 3 

i 4 

3 2 *°>7° 

i5 

3 3 7$y~f 

1 e mmimmz 
3 4 

3 5 Tfsyy0 

i7 
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115ROCIEI 

HAVA1] litt 	*".gg'i-, 	P H MVP] I,: ci: t'J 	613` 1:, Oh p H 375 	5 t:117 	C  :5 

tt.tzfal:MR71<gA 	'al:•11q 1, -C.  OthtaiN7.1< 	tM--  Z WI:%3AME 

L , 

gErd.%3Aq'ff -etM:35 tt.ttOttrON7.1<CIT-7.1<73JR(Z, MEM.% 

3i1MiTt:=VIVSti.tcOtIt7.1<Mivg L , 

	

gEnthtzKM-7e -sZ' 	Onttr6:1170.1<13\ 6 ftt -  Z iti„ t' 	111115( 1,, 

	

-t.  0E1117 L ttilA t 	/ 	1') 	'l,:.-. ct t'J gEgtht7.1<lEIT-g-2,;1 	ontht 

MIN* t: 4J:kQ 	z ct -3 NO.  6 tticitiA t 	"irdEtl.fR L , 

Z z: LilliL 	ZgRA7.1<tME. 

[IAVA2] gi tan't7EFITgg 0 i 3gtz---i51141X 	-ftVgssia 	ilttiiiTM CZ: a 0.  6 

tt.tcatf-MWitteiR 	Z :. LliitilL -  Z gii*TA 1 EnaARA 

7.1<tMIff. 

LIVA31 Mardflqw*g,,,f-Yt, itifElt L 1, --C /Pfci: < L t itilEt 	') r, IA 	tc 

1,21E )3 I) 	INooTti,b\— -A-V a.' L 	!tiftt L --  Z 1,11** 1 	t'L- 

1, 2 EaORM-7.1<tME. 

[IIVALl] tilEt 	...gtiNrO:MR7.1<g'AI 	M 	ct P H 	VP] t:.= 	9 	6 b\l;&5pH3T5 

5 I,: glAV L, --c 8 e_, 	176:%3Aq'i a t:.-. ct (,) Mar6:11M.KgArd. 

Ilq L -Cgthtrallq71<tM L, th---.35 tt.tc44,1anthtrA7lq7.105\ 6 ft-Z   

ViEZt 	111115( l„ 	-t. 0111117 1, ttigiAt 	I I) J'l,:.-_,t t,JMER 

itrog47.Kt:_btei I., --C• &A* 	t 	1,, 	19DVAAA<T14*.tt 	A41-  z 

L 	*•ft L-zIRMAS41-51 

hI 	.. 

. 

[1,4**51 the -1 /435 40-cgla*M7.1<6:35.47*X 	-A-ti•g'ff-Y4J:M Ltc,l, 44,1a -4 

Wtt 	141--4-  z z: L!tiii1L -  Z gii** 4 EikoAit114-51. 

[1,4**6] mardflqw*gat, itifElt L L --C ,P fci: < L t itilEt I- ') r, IA 	tz1- 

1, ill E t I) r, IxouNT4-03\ — -A-tiN a.' LIiitIL --  Z,!,iiVA4tz-_-  

64 5 EalORMA351. 

[1,4**7] 44,1a -420teit.kffi--ez z: L!tilliL 	Z gii** 4T5 	6 a) ki \ T 
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§!;£<£> 150 

t, 
Rrt^c, ttrgsmm 

tornULtd&mrtz*'*?1) ytu§Ei£i47Kffl#^i*i(»i4 
nmkizmst z £ bntcikmi3xmmm%.t, 

ntcm&£miM£m%z^t % z tz*mtt zmmwi tmo&m 
TK^J^C^SO 

5RII3] fu§El:$?|f ikit^a t L T '>& < 1£ ikibi- h 'J ^ A S /c 

telikibt) 'J ryj±(D^t'tlfr—J5%-afcZ£$:&M£T:Z>MmM 1 

tt 2 IEi6©^a7K^j5cgSo 

5RII4] i^bt) £ a frMff TK;#>S £ P H iiMSI 

^5 lzm&LT£$> mMft&gWIZj: y fulEtt^STK^^^m^ 

i£ll;tfX£[g]J|XU >^7HCct y tulEII 

'Mfi?7Kiz&fa uxmm7X*u, £)%&t %> 
ztttsmttz smfjso 

3cJS5] £j$3*i;/ciu§E$jli&lC^^&S£#t^$£#*fc&L/ct^ fulEft 

W®k £t& li^il 4 lE«c(D^aft}#^}io 

;£iI6] tulEl:^?M7K;#)Stis i^-fb^h LT/>4< hti^-fb}- h 'J ^AJfc 

'J ^7 A0LN"ftlAN—«h^f#^h1"-g)I*^II4 
tt 5 IEi6©^aft)#^;i0 

^H7] tu IEM^ ti ̂  & jm-e $> & z t * 11 & tmm4 75 M 6 0 ̂  -r 
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