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4444 44^1 JL#4 444 4 9-P1 ^4°14. 
[53] 4 4^S] 44^4 44 ojHH, #7] 7-1114^(200)4 444°1 27fl ojAj-

444 4-r-^(ioo)°il 4444 ̂ 4°114 7R> 444°il 4ti14 444 °il 
44441 €4. 

[54] 
[55] 7-11244(300)4 7-111^^(200)4 44 444 7>444 °14 3244(111)4 

4^ 4^4 44 444(110b)o11 4444. 
[56] 01^^12^^(300)01 44^14 444(110b)o] 447141- 4^1 4 ̂ 4 ofl^ 

44^1 44444 7-11244(300)4 444 A^lt4. 
[57] 
[58] 7-113^^(300')^ 7-11244(300)4 444 444 7>444 °1 7-11244(300)'ol 

444 444(110b) Ml^1 4444. 
[59] oliifl, AJ-71 ^3^^(300')^ 7-11244(300)4^1 4°!^ *1 si ^44 

44(W2)44 ol^s|7ll 4444. °1 ^4 44(W2)4 O.l-lOO.OmmS ^44°^ 
ZL 4°lt" ol^ol ^-g-^Tll 44-

[60] 
[61] 44, 4 4^ si 44^ 4 44 on °ll4, 444 Til i 44 

7-11344(200,300,300')^ ^4 ti^^ol^- ^ 4^ o]^ ̂  ̂  
[62] 5£4,4 4^s1 44^4 44 °H14,471 7-11244(300)4 4344(300')4 

45. 44, it-4^4 444°i °14 44°11 44°11 
4444°1 014^4 4 $141 44 4°1 44^44. °14 444 44°! 
471-514 7-11244(300)4 4344(300')°11 44°ll 44°1 ̂ 7>s]41 4^-5.4, 
°14 7-11244(300)4 Til344(300')°11 444 47ls] 4^44 *11 
44S4°11 tflsH 4^ °144 £44441 444^1 444 4 4^4 471 
^14 4°14. 

[63] 
[64] r^-41 
[65] 444 4 4^si 44 01114 44 444 44 4 4^°11 44 444 44^s] 

44°11 4^44 444 44. 
[66] 44, 44^(100)°114 ^44(112a,H3a)4 44 444 4444. °H, 

444 2711^1 ^144(112a,113a) 4°TI4 4444 44 444 4^ 44. 
[67] oioi; Til 14^(200)°114 444)4 471-43., 7-11244(300)4 7-H344(300')°114 

44(-)4 471-441 44. °H, 44^1 4714471- 4°1444 <44 
3244(1 H)°ll si §11 44°1 471-4 444(110a)°il^ OH-°1 44^13., 44 
444(110b)°il^ H+°1 4444. °H,#7l Til 244(300)4 7-11344(300') o] 
445. 444 ̂ 4°114 ol# 4^011 44°TI 44°1 471-44. 

[68] ol^ 4 444(110a,110b)o11 OH-4 H+o] 44^141 £14 °14 °14sl 
4^45. 44°i 4471-JL = 41 44. 4^1, 7-il344(300')ol 444 
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^^(liob)s] H+^HM-H2S 

[69] ^ O-S. 
4-g-^l ̂  °H 51- ^S-S-7> ^ ̂(RO)M- S^(DI)t-

^1 £ -fr-g^l"^ 4-g-%> ^ 
[70] 
[71] <^?>o] 
[72] o]$\- £°1 n}-& ^Ml^r ^ 

##"?!: ̂ ^(llOb^H tfl^M,^(W2)S] *\^d\] nj-g.^) 
^#^71 JflSH 4^4 

[73] ^ : i-^S-S. 10uS/cm°l ^r>, pH7.0, ORP +230mV, 25.5°C) 
[74] ^ : DC24V 
[75] TT^(TT^) : 0.31/min 
[76] ^71 iSoj-AH 
[77] pH : TOA- 21P 
[78] ORP : TOA- 21P 
[79] DH : TOA DH-35A 
[80] [3E 1]£ n ̂  ̂41- q-Ej-^i}. 
[81] a 1 

[Table 1] 

^ / i-^ pH1) ORP2) DH3) 

2mm 4.82 -653mV 1.43ppm 

5 mm 5.05 -620 mV 1.21ppm 

10mm 5.37 -586 mV 0.97ppm 

20mm 5.83 -534 mV 0.81ppm 

30mm 6.20 -508 mV 0.77ppm 

40mm 6.42 -472 mV 0.68ppm 

50mm 6.75 -426 mV 0.52ppm 

60mm 6..81 -398 mV 0.43ppm 

70mm 6.98 -327 mV 0.32ppm 

" pH : ~o .1:. x] ̂ (Potential of Hydrogen)2) ORP : ^1; Q}£-1 
-?! -T] ^(Oxidation Redution Potential)3) DH : ^^^^-cf5i(Dissolved Hydrogen) 

[82] 
[83] [S. o]§l] 0.5.^-1: 

5|ul 91^, ̂ 1 #^-(W2)°l ^ JE) j7; A>S]-^ 



WO 2014/035088 

8 

PCT/KR2013/007418 

^^(ORP) ^(W2)°l 7]7i\#d\] rrj-e]- <£ ^ o_S, 

[84] 
[85] <#^4 ^3 4l> 
[86] ^-S-^sHr ^^25] <#^°1 

tfsHS] 1-^ Wt" ̂ cR> 4^-4 ̂ 4. 
[87] ^ : i-^S-S. 10uS/cm°l ^r>, pH7.0, ORP +230mV, 25.5°C) 
[88] ^ : DC24V 
[89] TT^(TT^) : 0.31/min 
[90] ^71 iSoj-AH 
[91] pH : TOA -21P 
[92] ORP : TOA- 21P 
[93] [S. 2]-cr H ^ ̂41- q-Ej-^i}. 
[94] a 2 

[Table 2] 

^l^-(A) ^(V) ORP1)(mV) pH2) 

0,5 6.0 +995 4.80 

1.0 8.5 +1041 4.46 

1.5 10.5 +1952 4.41 

2.0 12.0 +1060 4.39 

2.5 12.9 +1067 4.34 

3.0 14.1 +1073 4.28 

" ORP : ^1;Q}^1-£-1 fl Y] ^f(Oxidation Redution Potential)2) pH : -"p^0] -& -crSL 
7] ^(Potential of Hydrogen) 

[95] 
[96] $\$] S.d\]X\ ^ Qo], ̂ ^-2] 47] 7} #5^^) ^^^>(ORP)7> 

7] 7] #sH o] i\ ̂  ̂  o}i] 5]- pH^-S 5E^ A] A>^ d\] 7\7j[S% ^ 

[97] 
[98] *1^> 
[99] (1) ±^s] ̂ r±^r7} ̂ -2] T3] *] ̂  c*j ^ 
[100] ^^(intraocular pressure, IOP)S] 9) A1 yj ^'-rf °l] 2] '^'[(retinal) §] "f! 

*]] ^^(ischemia-reperfusion, IR) sT^Al^ 
9.M. 

[101] I0Pl-60^ ^11-I: -fr£^4. *1! 7]^Y ^ ̂ 
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^ oil o] ^o] 71 *fl 7} q <* ^ ̂  (eye 
drops)# 

[102] zz. -ff-e] *fl (vitreous body)S] ^4^5.1- ̂ Aj f^l A] ^ ji lR-fi-5. OHl-
^Aj^i}. ̂ oj-^ ^SA]- ^ A>S]-^ ^Helli x] s_(positive) 
A-f| SL^r# ^^A] -if-fr| (Muller) JS^^I] 3L(glia), 3L (astrocytes) ^ 

J2^1] 3L (microglia) S] tys. uj-nl- JE^ 
[103] ^ <&^}^ 1- 70%°1 # 3) 
[104] 
[105] (2) ^A] <|1 (immediate-type) °| f ] x] (allergic) ^];-§-
[106] £ A>A^ ^§1]^ ^-MOHA-] ^^(^ l.Oppm)!-

A^sL^f E-j ^X| «§ (immediate-type) ^ 5] X| (allergic) ^]:-§"i: 
[107] S] RBL-2H3 pl-iH(mast) xl] JE.°|] A] FcsRI-*?! ̂ (associated) Lyn 

^I^l!:Sf(phosphorylation)o| 2) Sj--jf A] Jr *1 Vi" [downstream signal transduction, 
NADPH ^>5]-a^(oxidase) ^ A^jl ̂ KtsHr^ #4iAj^]^-

[108] 
[109] (3) IKtsH# 
[110] 4^2) -g-^ ICR^t" l^^-5-^l?!^, 151^4^ 

^^^>711 ^ ^ ̂  ̂1 ^5. 
^^l-U-^^71 ^3S) 
°H(ether)S A1 ̂  ̂  4HHH *fl#l 
*J-§-ul*ll7>l-^r A] ^^A] 

[111] ^l^-i(Randox)A]-(U. K.)S] %-^^1;§]-t]|(total antioxdant 
status) ^-g- 7] H(kit)H °l-g-*H 3L41" 

6^-^rS] 7j-^ ^ j&o]- (immobility)A]^>0] o]i- <g<§ 
^¥(M°1: 25cm, *1#: 10cm) °11 23~25°CS] i-# 10cm 3°1 S. ^S. ̂  
4&#$] W-^Al^o] -g^o] 
&°1 ̂  9X$r *Hlt-

[112] ne] Jl, ̂  ̂  A] <§ A^ = o] X\ (ether)iS. P}#} A] A] ^-ofl A] f <5]] ^ 
tn-a 4°C°11^i 3000rpm6-5. 10^-# 

[113] -SLS°}| s2]-°1 [Autoanalyzer, (Hitachi) 747. alr]-i: °l-o""5rl'0:] 
^ ̂  2] •§! on B|] ^ 4i(blood urea nitrogen), 3 ?1] O]-B1 J\6] I^] o] S(creatin 
kinase), -n-^t ^51 di(lactic dehydrogrnase), ^ (total 
protein)0] ^ ̂1 $X^. ̂  ̂1 ̂  t-^ ̂  (Student's t-test)S £] 
M±SEM£.£. a A] £] $4. 

[114] ^^-^71^^ ̂  ^ 
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^-2] _S.°H ^^.DNA, ^ 

^M^l ^1 

[115] 5^r^S] ICR^^°H^1 ^^1- 151J#^#M?I 3 # 
%'"^1" Sf t:S (total antioxidant status)# s"f yi] ^~]-°;] [it 3]°ll L]-^]- Ll] A^K 

[116] 
[117] S3 

[Table 3] 

ti] J2 -§--§!-—(relative Trolox) -o--V-[nmol/ml fl #( pi as ma)] 

tfl^(tilJIi) 1.24±0.06 

^r^(^^Hl) 1.46±0.13* 

[13] 1#2] *1*1^ <^2] ^#^41 
^if^liSEM, n=10.2ir-§-^ (water-soluble) "] ^f'/lE -f-A|-x]j (analogue). P<0.05, 
tfl 2:3-21- ti] JH 

[118] 
[119] ^IKtsHo] n^iri:#M ?I 

-fr^Ml 18%^7BM(P<0.05). 1^3-S] ^tg-Xj-s^ £ 
tfla^Rr >$#€ ^ 9X2-V] 1# ̂ IKtsH^l ̂ 7}^ ̂ r^^rS] a\] 
s] 4 *fl ifl IKtsH °1 ^7}^}<%Tr^r 2] T3] ^4. O] 5] ̂  *8 *11 
IKtsH# -S.°H ll-^Rr ^ ̂ 

^j^ll- tiJll" ̂  $X^ S.^5L 9.M. 
[120] 
[121] #*11 ̂ X\1$£- «j-5t]s ^ *R32:AH1 4-g-€4. 5^r^S] -g-^ ICR 

^3 °ll ̂  15H # ̂ #1*1 ?1 3 #*11 ̂  X\^ csH *1 ## 
^#^r>JI l^n ^1 ̂>^4. T^T51 ̂ #H1 ^2] 
^ ^*1#°! tfls^^l 0.0]^ 13%#^^-^4([S 
4]^). ̂  ^^7} *J-5t]S ^ ^7} 3j-g-i; 7l^ 

[122] a 4 
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[Table 4] 

ti]^] X]XHI(^^) 
190±13 193±11 

224±8 195±7* 

a4^r^sl #*11 ̂  xl^ollA-1 ^xl#(^)oll ̂ l^i-
^^1±SEM, n=10.*P<0.05, ti] J7. 

[123] 
[124] 3] (blood urea nitrogen) 

15%^±, 3511 7^o] i^l o] ^(creatin kinase) 22%#±, -fr^> VK^J^nactic 
dehydrogrnase) 9%#4i, 3L51# 9%^r7} %r tl"1] fj (total protein)0] 
19 %^7HrH $] 7fl ̂  ^T}([S 5] ^-2). 

[125] trj-eH ^ #1# *fl ̂  ̂ # ̂  #^1S JL41- *1M ̂  9XTT° 1 

[126] a 5 
[Table 5] 

tll^ 

it "51) (blood urea nitrogen, mg/dl) 22.0±0.9 18.8±0.6* 

3. el] j\6] tfl] o] S(creatin kinase,mg/dl)) 0.36±0.03 0.28±0.02* 

-n"^ iHr^i JL(lactic dehydrogrnase, U/I) 988±167 896±171 

3L 51# (mg/dl) 219±13 238±14 

%r tt" "'j fI (total protein, g/dl) 4.3±0.1 5.1±0.1* 

[S5]^i^Sl A^^7\^9\ v]*]^ ^^="3g^l+SEM, 
n=10.*P<0.05, 

[127] 0lyc3"3Zl- -e0! 4!r sT^-tr ir -& a *2T 

^K! ^ <r ^ °H5]- ^ 
^ *r M 5\$= ^°14. 

[128] 
[129] [^x]^2] 
[130] £1^31 ̂ x] 0^12^1 

^.6.^(100)011 01^-^3.(400)1-^1 ^71^-1,^x1^1131-
s. ̂  ̂  ̂  di tfl 4 x-1 ̂  ̂  <53^ j:i- ̂ JI, ZL XHI ̂  ̂ ^ # *$ 

[131] 
[132] 3(400)^, £ 2^ #°1, #71 ^-#(100)^ ^^(112a)3]-

#^r(112b) AH oil ^^ £lPi, *111^-^(200)'°11 4 lT^(110a)MH 
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°1^ ^ 1a<514. 
[133] 
[134] °H, 4 44 oj]2°11 44 4§flS4, <4 °] 4 ̂  3.(400) °T| 

<444^ ̂  4441 4 4^4 4^41 H 4 §|7ll £H n44 
4>4sf ^ $141 5] 4 ̂ °14. 

[135] 
[136] [4 A] 0^13] 
[137] 4 4^ 44 0113011 4^ 444 44^, £ 34 4°1, 442] ^x\ 

471-4^4 4 4 <44. ^7lA];X]Aloili4^^^^^oil 
4 <4 4^, ̂  ^ ̂  -i: *$ ̂ 4. 

[138] 
[139] 4, 4^1 0II301 44^41 A]^r, 4l^(200a)4l ^~4(-)^ ^]7>^-JI, 

A-1l244(300a) 4 A-1l344(300b)4l4 44(+)^ 4^ 4 <44. 
[140] 
[141] <40^4401110114^440144 44^°1 $14 444^1-$l°-4, 

440140114:^440144 44^ °1 ^4 $141 £14 4°14. 
[142] 
[143] [4AH 4] 
[144] 4 4VT^ 4AH4°11 44 444^4^, £44 4VO1,^AH351 

(100)^1 <4 4^3(400)4 M 4^ °14. <4744,4401134444 
4^41 414^ 4<H4J:«- 4<4^3, n 4414 4^4 ̂ 444. 

[145] 
[146] °H1,^4^^1 4AH14°11 44 444^4^, °1 <4^3(400)41 

^1^44^- til 311441 4 4^4 4^41 H <T $141 ^1 ̂  
-4:44^ °1 ^4^ $141 ^14 4 <4 4. 

[147] 
[148] (°}&^) 
[149] 4 1^41 44 44^5-4*4 44 4££7l-50uS/cm <4^}<4 

^141- ^4 ̂><4 ^-4441 A] 44 (pH4~pH6.9)°l 4A] 4^(0RP 
-100mV~650mV)4 4^ 33# ^W. ̂3-, °1 ^ ̂  
444^£(DH)7l- 200ppb~ 1,500ppb4 4# ̂  W. nel JI o] 5^ 4 4 
4^011 4^ 44 4444 4447-11 
4^4-^1 *31-^ ^ ^ 6>44 404 ̂  
44444 4 44= 4^45- °1-§-"§: ^ $14. 

[150] 
[151] 4^, £ 4V^41 44 44^5.4*4 ^ ̂K! ^££7]-

50uS/cm°l4^1 44 ̂><4 44(pH3.5~pH6.0)<4T£Ai 
44^ (ORP +700mV~+l,200mV)4 4^4. °1 
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444-^H44^1 4 4^4^14 ̂ 44-4444 4 444 44 4^1 
j&4 444 4^4^. <444 4 44. 

[152] 
[153] [44^5] 
[154] 4 4^ 44^54, £544444^14^524 -a xtflo]] o]^ 

5244(111)^1 44°11 Till4] ^^(114)0] 4444- °414,4^ 4^4 
^ 4 4 4 444 444 44 °ll ^ 4 4 4 44 4 4^# *$ 5^T}. 

[155] 
[156] *114=1 44(Mesh Electrode)^, nff ̂  Bfl 5. *fl 44 44 °-S-4 44^1 

S4^]# ^ 1 4 $1# ^4 4^ 5]- 444 o] §H ̂  ̂ *] o]l *11 4# 44 
fe4. 5&4, *1141 444 °1^4 nff 44°i 444 444^ 
JL4°1 444^11 °1^^^ ̂ 4 4^4 4444 44 4°1^1 4^4 4 
$141 £l «H 44 44 44# 444 4 $14. 

[157] 
[158] 4 4^ °114 4 <4^4 44^1 7l4s <44^4 44(114)# 

4144(200)4 44^-4 °14 3244(111)^1 44°11 444^, °1 
4144(200)4^44 44# 471-441 44. °H^1 44471-4 4£S 444 
4£ $1^-4, 4144(200)4 441 44(114)# 44s 444°i 44°11 44 
471- 4 44°1 °14c>14 ^ $141 44 4°1 44^44. 

[159] 
[160] 5E4,4 4^ 44^4 44i°114,47l 441 44(114)4 <44 

5244(111)^1 4 4^1 37] 44 444 4£ $1^-4, °l^-4 44 3.71, 
44^4^114 <44 5244(111)^1 44 4^H1 tfl^H 30~80%^1 ^<4s 
4444 4 °1 44^44. °14 <44 5244(111)# ¥4 ##^£14 <44 4 
524°11 $1^4 444 4°144 £44471- 444^11 444 4 $141 4*1 ̂ 14 
4°14. 

[161] 
[162] °144°1 444 441 44(114)4 7-11144(200)4 44 44#^^ °14 

5244(111)# 7l$^s 4414°11 444 4244(300)444°l7l ^4<4 °14 
44 4°H14 4444 44°1 4^4^11 44. °H,44l 44(114)4 
4244(300)4^1 44 71 si t- 3]o] oij!, s-^i 44(114)°1 ̂ 44 

31 s 44 $l7l ^4°11 °lir 44 4°H14 °14^ 4 4 4444 44# 
M4 44^141 sl4 4°14. 

[163] 
[164] ^ji, 4 4^011 4^ Till4] 44(114)-Sl 444 44 i 1^1 °14 

5244(iii)°ll 444 4^-5.4^4^ $1^-4,44 44<W°ll£ ̂ j-g-f r 
$1## 4 t4Hl Til $1^44 4^ 44. 

[165] 
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[166] olW ^ 7fl ̂  csrH •&#<)] 
91^) ^>3, *113 °l-g-*H 

^ $W1 «];-§-°1 ol=o]x]ir 
^£^-§-^4010] °1 em5^31 «>-§-# 

tf-%- tf JI^S.2] M £]ir 3H4. 
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