port-wine gain

Hb
Hb

(Ames ) Hb
Hb B -

HIF-1a

Hb
(class 10,000)

(BPL)

BPL



Hb

g/dL (69 1ldL Hb
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Hb
Hb
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Hb Hb 20%
Hb
35-45g/dL  Hb
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Hb Hb -
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Beissinger RL, Farmer MC, Gossage JL. ASAIO
Millipore MF , 3.0y m,0.8u m,0.6 Trans. 1986; 32: 58-63
M m 045y m, 0.3y m, 022y m Hb
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1547-1552 Hb
Hb
Hb Hb Hb
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Hb Hb
( )
( Class 10,000)
6ft
409
CO
O,
( © 285mx  3.2mx
2.13 m) class 10,000
6 ft
(Fig. 1)

particle counter
class 10,000
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(B

Figure 1.
( )
1,2-dipamitoyl-sn-glycero-
3-phosphatidylcholine (DPPC)  cholesterol, 1,5-O-
dihexadecyl-N-succinyl-glutamate (DHSG)
1,2-distearoyl-sn-glycero-3-phosphatidylethanol -
amine-N-Poly(oxyethylene)sgoo  (DSPE-PEGs000, PEG

5000) 5/4/0.9/0.03
( 90mm
) 409
Hb ( -HbCO 40-42 g/dL 1.4
dL pH7.4)
ARE-500 3



800-1000
4
(3000rpm 30
Hitachi CF12RX)
Hb
0.8pum
(DISMIC)

(230mL )

50,000g 30 (Hitachi
CPIOWX)
Hb 10 g/dL
50-70%
HORIBA Nanoparticle analyzer
220-270 nm 2dL
2L
CoO
Hb
50mL
Hb
Hb
Hb
(PCT/IP2012/59233)
DPPC 41
HbCO 78 70
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Co ) 1.

Deoxy-HbV 30-May-2013

BMS-500F3
4° C 20 8.0° C
1.2.
M1AS80
Bs 2014 1
DHSG
23° C 18.0 28.0° C
Hb HbV metHb
HbO, 1.3.
0, HO,
1.4.
Hb AM
Salmonella MO0030
typhimurium  TA100, TA98, TA98, TA1535 2013 11 3
TA1537 Escherichia coli WP2uvrA
CLN-35CW
-80° C 90 -70° C
AM
1.4.1. 2-
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2-aminoanthracene 2AA

1.4.1.1.
5 ng/mL 120404A205 10 ug/mL
120404A210
20 pg/mL 120404A220 100 pg/mL
120404A2100
2012 4 4
DMSO
CZ068
1.4.1.2.
EPM0250
1.4.2. sodium azide
NaN3
16.1.4.2.1.
5 pg/mL 120404N
2012 4 4
1A97
1.4.2.2.
MOT4966
1.4.3. 9- 9-aminoacridine
hydrochloride 9AA
16.1.4.3.1.
800 pg/mL 120404A9
2012 4 4
DMSO
CZ068
1.43.2.
HAXO01

1.4.4. 2- 2- -3- 5- -2-
2- 2-furyl -3- S5-nitro-2-furyl
acrylamide AF-2
1.4.4.1.
0.1 pg/mL 120404AF01 1.0 pg/mL
120404AF10
2012 4 4
DMSO
CZ068
1.4.4.2.
STQ3987
1.5.
1.6.
2.
2.1.
2.1.1.
100%
100%
30 10 3 1
0.3 0.1% 50 25 125 6.25%
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Table 1. S9 mix

2.2.2.

Salmonella typhimurium

TA98 TA100 TA1535 TA1537
2 Escherichia coli

WP2uvrA

TA98 TA100 1996 10
TA1535 TAI1537 1995 2 25
2) E.coli WP2uvrA

1995 2 25
3.3.

-80° C

GLP- 1
rfa

18

pg/mL pg/plate
TA100 2AA 10 1
TA1535 2AA 20 2
WP2uvrA 2AA 100 10
TA98 2AA 5 0.5
TA1537 2AA 20 2
Table 2. S9 mix
ug/mL ug/plate
TA100 AF-2 0.1 0.01
TA1535 NaNj 5 0.5
WP2uvrA AF-2 0.1 0.01
TA98 AF-2 1 0.1
TA1537 9AA 800 80
3.2.
1) S. typhimurium TA98 TA100 TA1535
2.2.1. (Tables 1, 2) TA1537

R-factor



TA100 TA98
2011 7 20 ~ 7 22 TA1535 TA1537
WP2uvrA 2012 7 31 ~8 2
Attachment 1
Ames G
3.4.
S.typhimurium E.coli
2.5%
OXOID NUTRIENT BROTH No.2
OXOID LTD. 2.0¢g 80 mL
121°C 15
0.8 mL
DMSO 0.07 mL
2 mL
200 L -80°C
ULT-1386-5A  Kendro Laboratory
Products TA100 TA98
2011 8 9  TAI535 TA1537 WP2uvrA
2012 8 21
2
3.5.
4. S9 mix
4.1. S9
13032213
2013 3 22
2013 4 17
-80° C

ULT-1386-5A Kendro Laboratory Products

16

7 Crl CD SD 74

2116+ 100¢g phenobarbital 1

30 mgkg 2 3 4 60 mg/kg
3 5,6-benzoflavone 80
mg/kg
2013 9 21
6
9000x g 10
S9
4.2. S9 mix 1 mL
A S9 0.1 mL
B Cofactor -1 Lot N0.999203
MgCl, 8 Y4 mol
KCl 33 4 mol
-6- 5 M mol
NADPH 4y mol
NADH 4 p mol
Na - pH7.4 100 p mol
C 0.9 mL
4.3. S9 mix
Cofactor-1 1 9 mL
¢ 0.2
g m NALGENE® S9 1mL

OXOID NUTRIENT BROTH No. 2
987078 OXOID LTD. 2.0g
121° C

80 mL
15

L 40 mL
10 mL



Table 3.

x10°  /mL
TA100 TA1535 WP2uvrA TA98 TA1537
3.9 4.7 5.6 4.8 2.5
4.0 4.8 5.7 5.0 2.6
20y L 121° C 20 S. typhimurium
37° C 90 0.5 mmol/L L- 0.5 mmol/L
MM-10 D- E. coli
10 0.5 mmol/L L-
Novaspec Il GE 10 1
O.D.
8.
Table3 S9 mix 2
6. 0.1 mL S9 mix 0.5 mL 45° C
AN ANI140CC 2 mL
2013 3 7
37° C IN802
48
AN
A MgSOs 7H,O 02¢g
citricacid H,O 2 g 100%
K,HPO, 10g
NaNH4HPO4 4H20 192¢ 9.
NaOH 0.66 g 9.1.
200 mL 15.5 x 100 mm
B glucose 20 g, 100 mL 1
C agar 15g, 700 mL 0.lmL 2
0.1 mol/L Na-
A B C pH7.4 0.5mL
S9 mix 0.5 mL 3
30 mL 0.1 mL 37° C
20
7. 45° C 2mL
Bacto Agar
2012231 DIFCO 0.6% 37° C
0.5% IN802 48
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10.

10.1.

S9 mix

10.2.

30 10 3 1

10.3.

S9 mix

10.4.
10.4.1.

10.4.2.

100

10.4.3.

11.

S9 mix

100%
0.1% 7

S9 mix

CA-11D

S9 mix

S9 mix
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11.2.

S9 mix
100%
S9 mix
6.25 12.5 25 50
11.3.
S9 mix S9 mix
2
11.4.
10.4.
12.
Attachment 2 + 2S.D.
2
13.
14.

S9 mix

2 5
S9 mix

100%

S9 mix
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Figure 1-1. Reverse mutation test of Artificial red cells with bacteria.
(dose- finding test: without S9 mix)
180
150 0\|
o
=
=
3 120
5 —0—TA100
[S)
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=
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Figure 1-2. Reverse mutation test of Artificial red cells with bacteria.
(dose- finding test: with S9 mix)
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Table 4-1

Reverse mutation test of Artificial red cells with bacteria (dose-finding test)

) Number of revertant colonies/plate
S9 mix Conc(e(;t)r ation Base-pair substitution type Frameshift type
0
TA100 TA1535 WP2uvrA TA98 TA1537
. 140 11 40 32 18
Negative control 0 143 (142 O] 13 (12 ] 50 (45 | 35 (34 )| 24 (21
01 125 10 31 33 14
) 125 (125 ) 16 (13 ) 40 (36 ) 33 (33 ) 18 (16
03 144 10 33 29 16
) 161 ( 153 ) 15 (13 ) 37 (35 ) 31 (30 ) 19 ( 18
1 144 10 32 24 18
159 (152 ) 16 (13 ) 33 (33 ) 30 (27 ) 22 (20
e 120 7 41 27 23
Artificial red cells 3 131 (126 )| 17 (12 )| 42 (42 | 27 (27 H| 26 (25
S9 mix (-) 10 125 13 30 24 13
151 (138 ) 18 (16 ) 4 (37 ) 30 (27 ) 21 (17
30 128 11 42 27 16
135 (132 ) 12 (12 ) 45 (4 ) 32 (30 ) 16 (16
100 134 15 26 24 7
141 (138 )| 15 (15 )| 31 (29 Y| 27 (26 ) 8 (8
Name AF-2 NaNj AF-2 AF-2 9AA
Concentration
Positive control {ug/plate) 001 05 0.01 01 80
Number of revertant| 445 591 106 375 306
colonies/plate 525 (485 )| 638 (615 )| 121 (114 Y| 378 (377 | 371 ( 339
Negative control : Saline.
AF-2 : 2-(2-Furyl)-3-(5-nitro-2-furylacrylamide; NaN; : Sodium azide; 9AA : 9-Aminoacridine hydrochloride.
( ): Mean
No precipitates were noted at any concentration on the surface of agar plate.
No growth inhibition of tester strains was observed.
Table 4-2
Reverse mutation test of Artificial red cells with bacteria (dosc-tinding test)
) Number of revertant colonies/plate
S9 mix COI’ICFOI/It;” ation Base-pair substitution type Frameshift type
0
TA100 TA1535 WP2uvrd TA98 TA1537
. 141 12 37 31 24
Negative control 0 160 (151 )| 13 (13 )| 47 (42 Y| 42 (37 H| 24 (4
01 139 12 41 34 22
) 139 ( 139 ) 14 (13 ) 43 (42 ) 38 (36 ) 27 (25
03 158 10 30 24 23
) 164 (161 ) 0 10 ) 46 (38 ) 31 (28 ) 29 (26
1 127 11 32 40 13
148 ( 138 ) 4 (13 ) 35 (34 42 (41 ) 24 (19
e 125 9 40 35 17
Artificial red cells 3 140 (133 )] 10 10 5| 47 44 | 39 (31 O] 19 (18
S9 mix (+) 10 139 9 36 34 18
150 (145 ) 11 (10 ) 41 (39 ) 35 (35 ) 25 (22
30 129 9 38 41 17
163 (146 ) 13 (11 ) 49 (4 ) 4 (43 ) 21 (19
100 128 8 28 34 11
153 (141 ) 9 (9 ) 32 (30 ) 39 (37 ) 18 (15
Name 2AA
Concentration
Positive control (ug/plate) 1 2 10 0.5 2
Number of revertant | 1135 360 1113 451 193
colonies/plate 1187 (1161 )| 401 ( 381 3| 1208 (L161 )| 454 ( 453 )| 212 ( 203

Negative control : Saline.
2AA : 2-Aminoanthracene.
( ): Mean

No precipitates were noted at any concentration on the surface of agar plate.
No growth inhibition of tester strains was observed.
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Number of revertant colonies/plate
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Figure 2-1. Reverse mutation test of Artificial red cells with bacteria.
(mutagenicity test: without S9 mix)

o——

. w
<
O— 0 0 500
-
Negative 6.25 12.5 25 50
control

Concentration (%)

Figure 2-2. Reverse mutation test of Artificial red cells with bacteria.
(mutagenicity test: with S9 mix)
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Table 5-1

Reverse mutation test of Artificial red cells with bacteria (mutagenicity test)

Number of revertant colonies/plate

S9 mix Conc(es/lt;atlon Base-pair substitution type Frameshift type
° TA100 TA1535 WP2uvrA TA98 TA1537
Negative control 0 164 12 46 34 22
174 (169 ) 19 (16 ) 52 (49 ) 34 (34 ) 24 (23
625 120 8 27 30 16
161 ( 141 ) 8§ (8 ) 34 (31 ) 33 (32 ) 20 (18
125 134 1 31 22 17
135 (135 ) 13 (12 )| 36 (34 ) 30 (26 )| 24 (21
Artificial red cells 25 130 i 39 20 20
136 (133 ) 13 (12 ) 4 (42 ) 24 (22 ) 20 ( 20
S9 mix (-) 50 113 8 34 21 14
146 (130 )| 15 12 )| 39 (37 3| 28 (25 )| 20 (17
100 134 11 22 24 16
167 (151 ) 11 Y| 22 (22 )| 28 (26 ) 18 (17
Name AF-2 NaNj AF-2 AF-2 9AA
Concentration
Positive control (ug/plate) 0.01 05 0.01 0.1 80
Number of revertant 594 580 110 353 386
colonies/plate 609 (602 ) 656 (618 ) 135 (1123 ) 383 (368 ) 475 ( 431
Negative control : Saline.
AF-2 : 2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamide; NaN, : Sodium azide; 9AA : 9-Aminoacridine hydrochloride.
( ): Mean
No precipitates were noted at any concentration on the surface of agar plate.
No growth inhibition of tester strains was observed.
Table 5-2
Reverse mutation test ol Artificial red cells with bacleria (mutagenicily test)
) Number of revertant colonies/plate
S9 mix Conc(e[;t;atlon Base-pair substitution type Frameshift type
° TA100 TA1535 WP2uvrAd TA98 TA1537
. 165 13 30 35 17
Negalive control 0
180 (173 ) 14 (14 ) 32 (31 ) 35 (35 ) 24 (21
6.5 170 7 20 34 17
186 ( 178 ) 13 (10 Y 36 (28 ) 33 (36 )| 23 (20
125 141 11 24 25 24
161 (151 ) 12 (12 ) 26 (25 ) 29 (27 ) 25 ( 25
Artificial red cells 25 165 12 31 ) . 2 ’
177 (171 )| 12 (12 )| 33 (32 )| 28 (26 )| 25 (22
S9 mix (+) s 146 9 22 26 17
171 ( 159 ) 10 (10 ) 24 (23 ) 29 (28 ) 23 (20
100 160 8 21 23 18
193 (177 ) 11 (10 ) 24 (23 ) 29 (26 ) 21 (20
Name 2AA
Concentration
Positive control (ug/plate) 1 2 10 0.5 2
Number of revertant 1089 386 1140 437 246
colonies/plate 1168 (1129 )| 406 ( 396 )| 1205 (1173 )| 449 (443 )| 255 ( 251

Negative control : Saline.
2AA : 2-Aminoanthracene.

( ): Mean

No precipitates were noted at any concentration on the surface of agar plate.
No growth inhibition of tester strains was observed.
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1.1.

S9 mix

3%

1.2.

S9 mix

1.3.

S9 mix

1.4.

L.5.

S9 mix

6.25%

2.2.

S9 mix
Table4-1 4-2 Figure1l-1 1-2
S9 mix 2.3.
S9 mix
S9 mix S9 mix
2.4.
S9 mix
S9 mix 2.5.
2
+ 2 S.D.
100% S9 mix
Table51 52 Figure 2-1 2
S9 mix
S9 mix S9 mix
(
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S9 mix

S9 mix
+ 2 S.D.
100% S9 mix
S9 mix S9 mix
2
+ 2 S.D.

S9 mix

GLP



3 3
B
Hb
250nm
B - (BPL)
BPL
Hb
BPL
(Bacillus subtilis spores)
BPL

(Test No. SN-2013-0560)

Hb (10mL,
5, ) Bacillus subtilis spores
ATCC 6633 0.1 mL (10° colony forming
unit (CFU)/0.1 mL) 37 50
(Tablel)
BPL 5
10 uL 0.05 0.10%
10 37 2
(15010 rpm) 1
mL 9mL

ImL

(x 3) 20mL Soybean-Casein Digest (SCD)

agar 30-35 5 CFU
(colony forming unit)
Hb BPL
CFU Charles
River (33 Ubi Ave 3, #06-13/14, 27-29 Vertex, Tower
B, Singapore 408868) (2013
BRASS Charles River )
«C )
Hb (Lot 30-May-2013)
«C )

Bacillus subtilis spores ATCC 6633
1.70 x 10° CFU/0.1 mL

Table 1. Test variables in each test run

Variables

T Germination condition

est Germination | Germination BPL
Run . .

Temperature Duration concentration
() (hr)

1 37 1 0.05%

2 37 3 0.10%

3 50 1 0.10%

4 50 3 0.05%

(Bacillus subtilis spores ATCC 6633)

Table 2, 3 Hb BPL
0.100% Log reduction 0.40-0.50
BPL
B -
DNA
Saphylococcus aureus
Pseudomonas aeruginosa BPL



Table 2. Log reduction of ill ubtilis from the positive confrol counts.
Average Logi o e
Test Run No. | Replicate | - Estimated CFUImL - :| Logis Result | - of Positive . | -28 Reduction
' Control
A 2.01 X10° 5.30 0.07
1 = 5.38
B 227 X10 5.36 0.02
A 9.10 X 10* 4.96 0.50
2 - 5.46
B 9.40 X 10 4.97 0.48
A 1.03X10° 5.01 0.41
3 = 5.42
B 1.05 X 10 5.02 0.40
A 2.32 X 10° 5.37 0.05
4 ¢ 5.41
B 2.01 X10 5.30 0.1
Table 3. Log reduction results shown in the context of the experimental design
Test Variables Studied Outcome (Log reduction against
TR respective positive control)
estRun | Germination BPL
Temperature gﬁgt::?.ﬁ&'; Concentration A B
(°C) (% vIv)
1 37 1 0.05 0.07 0.02
2 37 3 0.10 0.50 0.48
3 50 1 0.10 0.41 0.40
4 50 3 0.05 0.05 0.11
(Bacillus
subtilis spores)
(Wikipedia)
3
Hb 80
37
50
Log Reduction
Hb

BPL
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Hb AIBFEERGE: ~TETOE /| (HDV)
@ Hb/NE DB ET B
Hb @ E#EHD WERE 5~10 nm
DMELL, BRFLL HbR 35 g/dL (Hb5 F #3375 H)

@ HRAMIEH
/MR- FEEEEL

@ PEG#&#H
ZHRFHEKTF.20~25CT

2FEMORET
BE#OMP SRR ERE

250 nm
® L EHEE 5 FRHbDFIE A% E#
(GF :tvesed Lk AN RN BB P PRI

BIFAXFEL

WAREICHF

B 1 ~AES OV /MNakDRE

4
(HbV) (1) Lactate Ringer LR)
(2) 5% (rHSA) 25%
5
PEG
250nm Psy 32Torr (3) (sRBC )
Hb 8.6 g/dl
90 (4) (HbV ) Hb
5%
Hb 8.6 g/dl 7
HIF-1alpha
LR rHSA
7 50 sRBC
40 HbV rHSA
HbV sRBC HbV
hypoxia-inducible factor 1alpha HbV
(HIF-1alpha)
C57BL/6 HbV

40

26



A KT B. FEX1E
______________________ 105
0 e —0— HBV/PHSA 7
2100 —& sRBO/THSA
087 kS —O-rHSA
N s
£ £ 9
Zos ]
sl e z o0
04 H
- == HbV/HSA | £ 85
0.2 —— SRBC/tHSA | &
— — rHsA £ 80
.......... 4
o4 i R
5
OPOD IPOD 2POD 3POD 4POD 5POD 6POD 7POD 0POD IPOD 2POD 3POD 4POD 5POD 6POD 7POD
C. ERE D. BREHE
18 7000
3 187, I Hbv/rHSA T 600 I HbV/rHSA
£ 3
= SRBC/HSA i = SRBC/rHSA
g 9 s
< 12 7 =4
s L o
510 [ 25
E z -
g 6 7 53
z 4 7 ¥
s v z
& 7
! z
0 2

aselinelPOD 2POD 3POD 4POD 5POD 6POD 7POD

I

o
BaseingPOD 2POD 3POD 4POD 5POD 6POD 7POD

2 THREEFEAHHELETIVICEIT
AANESOEVIMNEFRERSOHR

eascine [l Hov/rHsA B srac/msa []isa
A. Hematocrit B. Hemoglobin
60 F 10
% dd A4
g . N7 g7
P s G % 3
H 7 £
rs EY g g g 3
i, 0 b
Z| k-
é 2 Z Ty
| W

Baseline 1POD . 3POD 7POD Baselne  1POD 3POD 7POD
C. White blood cell D. Platelet
6000 140
Tow R
= Ei
Z 4000 k= *
3 S
S 2 .
3 R * 3 60
5 a0 * 5,
2 1000 20
o o
Baseline  1POD 3POD 7POD Baseline  1POD 3POD 7POD

E. Spleen / body weight ratio
08

Spleen / body weight ratio

2FOD

JFOD  14FOD

3 vHORMEHEFEAFHEmETILIC
Bs~AEFoEvNaFEREOnERS LV
ERESDEL

14

HIF-1alpha

rHSA

HbV
sRBC

HbV 40%

HbV

sRBC HbV

HbV

27

HbV/rHSA

sRBC/rHSA

rHSA

H4 v oAMEBERERHOETVICEITS
AEFOE/MEGHRS R OFBOERE

Ak ]

HbV/rHSA
sRBC/rHSA
rHSA

B 5 vzl @Aait hET LIS TAAETOE
NGRS # O E UR B TOHypoxia-inducible
factor 1alpha (HIF-1a) D1



port-winestain

30

port wine - stain

1970

57Tn

0.6
38+ 18

708

0.3%

1.5

28

2
3
708
2 69 3 5 20 6
11
10
20
photodynamic

therapy 1000

idea

40 1



1966

' : erythrocyte

® : artificial red blood cell

Mexameter MX16

vivo study
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4 10
568 nm
1.05
1
1 806 869
2 809 855
3 810 851
4 825 853
5 805 861
6 807 862
7 805 842
8 820 861
9 811 861
10 798 858
11 804 863
12 821 853
13 816 850
14 814 845
15 810 848
16 799 858
17 815 862
18 821 869
19 818 862
20 806 867
810 859.5
811 857.5
s
ATTITT]
o

10

Mexameter MX16

1.34

1.40

585nm

585nm

Hb-v

0.296
100

0.532
60

Hb-v

0.392
100

0.746
60

10
15

Hb-V

Hb-V

Hb-V
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invivo,

invitro,

ET-Kyoto

University of Wisconsin Euro-Collins

Low Potassium Dextran Glucose
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(MAP)
Super-
microsurgery
Wistar Rat Salgado CJ.
(2010)
4 6
8
8
180mmHg
(pO») 20mmHg 1
ET-Kyoto 100 mmHg
PCO, HbV 35-10
mmHg ET-Kyoto 0 mmHg
HbV 2.0-3.5mM
ET-kyoto (Fig. 1) 8
100

34

ET-

Kyoto
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