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International Study Group of Pancreatic
Fistula (ISGPF) [3] grade B
[grade B]
[grade C]
31% 11
33% 9 Clavien-Dindo
[4] grade 111 /
VR
11% 4
30% 8

Shear wave velocity SWV
hard pancreas
SWV >1.54 m/s,n =30 soft
pancreas SWV <1.54 m/s, n =32
ISGPF grade B

13
test

Vs. 63%, P = 0.001; Fisher’s exact

152

ISGPF grade B

64 97 Clavien-Dindo

16 25

Clavien-Dindo 11
> 15000/pL ( 4.40; 95%
1.31-15.2; P = 0.017; likelihood
ratio test), body mass index > 25
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< 3.8 g/dL (3.69;
1.23-11.6; P = 0.020)
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gPhe-HMRG, HMRG

PMDA
hERG K+

HMRG

chymotrypsin
glutaryl-phenylalanine hydroxymethyl

rhodamine green (gPhe-HMRG)
trypsin

(1]

gPhe-HMRG
HMRG

gPhe-HMRG

gPhe-HMRG
gPhe-HMRG

HPLC
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gPhe-HMRG GLP
HMRG
0.5 wiv%

Crl:CD (SD) SPF

22
20

100 160g 70

20

gPhe-HMRG

130 g

HMRG

ng/kg ng/mL

ml/kg

0 0

2.2

1 0.5

2.2

50 25

100 50

ng/kg ng/mL mL/kg
0 0 2 5 5
1 0.5 2 5 5
50 25 2 5 5
100 50 2 5 5
gPhe-HMRG
60 ng/ 60 kg
1 pg/kg
1 pg/kg 50 50
ng/kg 100 100 pg/kg
HMRG
gPhe-HMRG
gPhe-HMRG 1
ng’kg HMRG 50
50 pg/kg 100 100 pg/kg
1
0
6
14 1 1
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1 2 4 7
14

14

Microsoft® EXCEL
2003 Windows Version 11

Microsoft Windows SAS®

9.1.3
Bartlett
5%
Dunnett
5%
Steedl
5%
hERG K+

hERG human ether-a-go-go related
gene HEK293
hERG K+

gPhe-HMRG GLP

HMRG

E-4031
474.44

Sigma-Aldrich Co. LLC.

50 ng/mL
hERG

Schulze GmbH

Instruments, Inc.

_21_

DMSO
ng/mL
1 DMSO 0 5 1101 1105
2 4 5 1201 1205
3 40 5 1301 1305
4 400 5 1401 1405
5 E-4031 50 5 1501 1505
gPhe-HMRG 60 ng
60 kg 4.6 L
gPhe-HMRG
13 ng/mL 30
400 ng/mL 10
40 4 ng/mL
hERG
50 ng/mL HMRG
gPhe-HMRG
gPhe-HMRG 30
400 ng/mL 10
40 4 ng/mL
hERG

EPC 8 HEKA Elektronik Dr.

pClamp 9 Axon



35 mm

Bartlett
Dunnett
Steel
Bartlett
5% 5% 5%
1%
F
Student t
Aspin-Welch t
F 5%
5% 5% 1%

26.0 £ 2.0°C
120 mL/h
2 8MQ
NaCl 137 mmol/L
KC1 4 mmol/L
CaClz 1.8 mmol/LL
MgCls 1 mmol/L
HEPES 10 mmol/L
D(+) -
Glucose 10 mmol/L
1 mol/LNaOH pH 7.4
KCl 130 mmol/L
MgCl2 1 mmol/L
EGTA 5 mmol/L
ATP(Mg )  5mmol/L
HEPES 10 mmol/L
1 mol/I.NaOH pH 7.2
-80 mV
-40 mV +20 mV
20 mV 4 1.5
-50 mV 1.5
15
(%)
10
x 100

S. typhimurium
TA100, TA1535, E. coli WP2 uvrA

S. typhimurium
TA98, TA1537

2-(2-furyl)-3-(5-nitro-2-furyl)acrylamide

AF-2

Sodium azide AZ1

9-aminoacridine 9AA

MP Biomedicals, LLC.

2-aminoanthracene 2AA
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DMSO

S. typhimurium TA100, TA1535

S. typhimurium TA98, TA1537

E. coli WP2 uvrA

background lawn

TA100

3
(ng/plate) (ng/plate)
TA100 [AF-2 [0.01 DAA | 1.0
TA1535 |AZI  [0.5 DAA |20
WP2 urAAF-2  0.01 DAA | 10.0 2.
TA98  |AF2 |0.1 DAA |05
TA1537 9AA  [80.0 DAA |20 ]
50 mg/mL |
DMSO 4.8 mL 4
3 7
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37°C 20

S9 mix

S. typhimurium

CA-11D



2
CHL/IU
Cyclophosphamide( CP
Sigma-Aldrich Inc.
DMSO

25

CHL/TU
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DS
15
25
60 mm
37°C COg2 5%
Eagle MEM 445 mL
5000 units/mL
5000 pg /mL 5mL
56°C 30 50 mL
24
3 2
1
2
gPhe-HMRG 500
ug/plate 5
HMRG 1
mM 320 pg/plate
5
4x103 /mL
5 mL 3
3.0 mL 0.03 mL
2.5 mL S9 mix 0.5 mL
0.03 mL
6



PBS

5 mL 18
24
0.05 mL 24
24
PBS 2
2 mL
3
1 96 8
0.1 mL
MTP-300 Lab
450 nm
100%
50%
50%
2 50%
1Cs0
2
0.2 pg/mL
2 0.1% EDTA 1.25%
1000 rpm
5 0.075
mol/L 10
3
1
2
2%
20
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200
50%
3
50%
3
1 100 1 200
23 27 1000
200
200 1 400
+gap
-gap
-gap
ctb
cte
csb
cse
frg
mul
pol
38 end
1)



2)
3)
4)
200 3
Yates
7
5%
Cochran-Armitage trend test
5%
Dsyo TR
Dsyo 20%
mg/mL
Y=logX+b Y=aX+b r
Y =
20% X= mg/mL
TR 1 mg/mL

IACUC Institutional Animal

Care and Use Committee

AAALAC International Association for
Assessment and Accreditation of Laboratory

Animal Care International

001182

gPhe-HMRG

HMRG

hERG K+

gPhe-HMRG

hERG 4 40 400 ng/mL

HMRG

hERG 4 ng/mL

40 400 ng/mL

_26_



gPhe-HMRG
0.0143 10.4 p g/plate

1,2, 1
HMRG
3.81 2774 p g/plate
S.
typhimurium TA100, 98, TA1537

S. typhimurium TA98, TA1537

2 3,4,
2
gPhe-HMRG
125
500 P g/mL 24

62.5 00 y g/mL

HMRG

20.0
80 p g/mL 24
20.0 40.0 Y g/mL

6.0%
8 10, 4
D.
gPhe-HMRG
HMRG PMDA

HMRG

gPhe-HMRG

gPhe-HMRG

hERG
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gPhe-HMRG HMRG

K+

hERG

57.8ug

HMRG

HMRG

gPhe-HMRG
HMRG



2012-123478 PCT

1. Yamashita S, Ishizawa T, Urano Y, et
al. Visualization of the leakage of
pancreatic juice using a
chymotrypsin-activated fluorescent
probe. Br J Surg 2013;100:1220-1228.
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gPhe-HMRG

Study period from March 24, 2015 to March 27, 2015
Revertants per plate (mean number of revertants per dose)
D
rrS191x Compound ( ug/glsa ie) Base-pair substitution type Flameshift mutation type
TA100 TA1535 WP2 uvrA TA98 TA1537
L4 L4 L4 L4 L
Negative 145 (131) 0 (9 15 (1§ 4 (19 70
A 130 7 [14.0] 9 "5 19 T30 2 [ 4.4] 8 " [1Lo]
n7__ 1 2 2 6
149 (145) 6 (3 16 (16) 24 ( 20) 8 ( 6
00143 147 " [53] s 106 18 " [2.0] 19 "132 7 7126
139 s 14 18 3.
126 (122) 9 (9 17 (17) 25 (22) 6 (7
00429 113 [ 73] 3 742 20 " [23] 17 7 [ 46 4 T3]
126 N 15 25, 0
134 (131) 5 ( 6 19 (18 20 ( 20) 4 ( 6
0.129 132 731 s T [12 17 7112 20 106 6 25
128 T, 9., 19, 9.,
oPhe- 120 7 (133) 4 7 (3 2 T (1) %6 () 7706
HMRG | 0-386 141 [ 7.2] 6 "[12] 21 [ 4.6] 20 3.5 6 106
128 6 13 20 6
95 (113) 7006 20 (19 23 (2 )
1.16 113 [21.1] 7 [ 1.2] 17 T 121 17 [ 3.5] 7 T 126
S9 mix 137 5 21 23 6
(-) 114 " 115 ) 15 7 (17 19 7 (19 5 ( 6
3.47 121 156 10 125 16 121 21 T [ L5 7 7112
1o 8., 9., 18, il
134 (122) 4 (4 10 (14 25 (18) 9 (7
10.4 117 7 [10.8] 4 " 106 15 [ 4.0 13 "162 6 "[17
4 3 18 16 6
749 (712) 93 ( 95)
0.01 711 7 [36.5] 88 82
AR 676 104
433 (481)
0.1 493 [43.3]
517
392 (404)
AZI 0.5 496 [86.6]
324
486 (499)
9AA 80.0 455 [51]
555

Negative control: Dimethylsulfoxide

AF-2: 2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamide, AZI: Sodium azide, 9AA: 9-Aminoacridine

[ ]: Standard deviation
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gPhe-HMRG

Study period from March 24, 2015 to March 27, 2015
Revertants per plate (mean number of revertants per dose)
S9 Compound (p;/);lsaie) Base-pair substitution type Flameshift mutation type
TA100 TA1535 WP2 uvrA TA98 TA1537
L4 L L L
Negative 126 (139 709 2 (20 35 (29 14 (10
control 140 " 2.1 9 "r251 2 140 21 [ 8.4] 8 132
150 12 15 20 9
147 (143) 6 (5 16 | (17 36 (29 8 T (6
00143 150 | [9.1] 6 12 16 T[T 28 7 [80] s T [Ls)
ST < 1 S S AN U A il
19~ (127) 5 (7 20 (18 23 ( 26) 6 (7
00429 133 [ 74] s T35 16 7 [20] 25 T [3.6 5 [ 3.2]
130 11 18 30 11
e 19 "a2e) 7 Ty s gy 20 Ty T e T gy
0.129 140 2.1 7 T 12 17 132 21 " [ 10 6 23]
119 9 18 2 11
Pho- 154 ' (143) 11 ' (9 2 ' (19 30 ' (27) 9 ' )
HMRG | 0-386 146 " [12.2] 9 " [20 17 "129 26 T[3q] 10 21
130 7 17 24 6
135 | (129) 4 T (23 T2y 26 | (3D 6 (8
1.16 136 " [11.8] 10 131 19 21 29 " [62] 7 7126
S9 mix us__ 6., 20 8., .
(+) 1" (126) 506 15 7 (15 28 " (29 8 (D
3.47 127 " [15.0] 6 106 18 "[135 29 "[67 6 110
141 6 11 17 7
130 | (132) 4 T (s 14 71 26 " (29) s T (6
10.4 126 T [67] 6 121 21 "[36 25 T L3 6 L5
139 6 16 23 8
671 G7)
0.5 387 7 [10.0]
377
981  (1008)
1.0 998 [33.2]
IAA was) | i e e e e e
341 (355) 274 (244)
2.0 383 [24.5] 241 [29.1]
_______________________________________________________ O N S R A (A
715 (753)
10.0 823 [60.7]
71

Negative control: Dimethylsulfoxide
2AA: 2-Aminoanthracene
[ ]: Standard deviation
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3 HMRG

Study period from March 24, 2015 to March 27, 2015
Revertants per plate (mean number of revertants per dose)
:fx Compound (pgglsaie) Base-pair substitution type Flameshift mutation type
TA100 TA1535 WP2 uvrA TA98 TA1537
Negative 132 (138) 12 ( 8 22 ( 20 24 (22) 9 )
control 148 [ 8.5] 6 [ 3.2] 17 [ 2.6] 24 [ 3.5] 5 [ 2.1]
135 7 21 18 6
145 (146) 11 ( 10) 19 ( 20) 24 (22) 3 ( 6
3.81 135 [11.5] 10 [ 0.6] 19 [ 1.7] 23 [ 2.1] 6 [ 3.0]
158 10 2 20 9
141 (140) 7 (12) 22 ( 19) 18 (21) 7 ( 6
11.4 153 [13.5] 16 [ 4.5] 17 [ 2.6] 16 [ 6.4] 5 [ 1.0]
126 12 18 28 6
143 (136) 11 (9 23 (21) 16 ( 19) 9 (9
34.2 143 [11.5] 9 [ 2.0] 22 [ 3.2] 20 [ 2.6] 11 [ 2.5]
123 7 17 21 6
150 (152) 11 ( 13) 17 ( 18) 30 ( 29) 12 (9
HMRG 103 163 [10.6] 13 [ 1.5] 19 [ 1.2] 34 [ 5.6] 5 [ 3.8]
142 14 17 23 11
147 (146) 10%  ( 10) 17 (22) 36 (32) 8* (7
308 145 [ 1.0] 11+ [ 15] 25 [ 4.6] 30 [ 3.8] 5% [ 1.5]
S9 mix 146 g * 25 29 7%
() 0* (0 0 (0 13* (10 0 (0 0 (0
925 0* [0.0] 0* [0.0] 4% [52] 0* [0.0] 0* [0.0]
0* 0* 13 * 0* 0*
0* (0 0* (0 1B3* (9 0* (0 0* (0
2774 0* [0.0] 0* [0.0] 5% [ 4.0] 0* [0.0] 0* [0.0]
0* 0* 8 * 0* 0*
749 (712) 93 ( 95)
0.01 711 | [36.5] 88 " [82]
AF2 676 104
433 (481)
0.1 493 [43.3]
517
392 (404)
AZI 0.5 496 [86.6]
324
486 (499)
9AA 80.0 455 [51]
555

Negative control: Dimethylsulfoxide

AF-2: 2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamide, AZI: Sodium azide, 9AA: 9-Aminoacridine
[ ]: Standard deviation

*: Growth-inhibition.
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4 HMRG

Study period from March 24, 2015 to March 27, 2015
Revertants per plate (mean number of revertants per dose)
S9 Dose
Compound Base-pair substitution type Flameshift mutation type
p (ng/plate) p typ typ
TA100 TA1535 WP2 urA TA98 TA1537
L L4 L L L
Negative 142 (148) 708 B/ () 30 (29 2 (10
control 149 T [5.1] 6 121 18 "1ss) 22 "53] 9 121
152 10 19 20 8
157 (153) 6 ' ( 10) 16 (19 23 ( 30) 10 (9
3.81 146 [ 64] 12 "1321 20 "[26 34 " [ 64 9 121
157 11 21 34 6
153 ' (150) 8 (9 17 ( 20) 34 ' (33) 7 ' (9
11.4 144 " [ 49 1 [ 2.5] 19 "1311 29 (32 14 "5
152 6 23 35 4
164 (157) 10 (10 21 (19 46 ( 45) 6 ' (9
34.2 143 " 21 9 "110] 20 "[321 49 "[a4g 8 125
164 11 15 40 11
189 7 (174) 9 T (9 27 T (22 13 7 (109 15 (17
HMRG 103 167 7 [13.0] 10 "121 21 "0 107 T [38 15 7 [29
166 6 17 106 20
________________________________________________________________ ST OO0 RSOOSR AT U SO
184 (192) 8* " () 177 (1) 33 7 (9D 3% (2)
308 183 7 [14.7] 3« 7 [ 4.0] 18 "Trrop 200 3701 2+ [ 64
S9 mix 209 11 * 16 281 24+
"""""""""""""""""" sl i R i A vl i ek b A it b ittt Il el il i I et [ A el
(+) 0* " (0 0* " (0 15¢ (1) 28+ T @73 2+ (19)
925 0* " [0.0] o* "[00] 20* "[29] 256+ " [15.3] 18+ 7 [ 23]
0* 0 * 15 * 279 * 18 *
0r " (0 0* ' (0 15+ ' (17) 290+ ' (318 21+ ' (15)
2774 0+ " [0.0] o* "[00] 20* "[29] 200* " [47.9] 16* " [ 66]
0* 0* 15 373 * 8
367 (377)
0.5 387 7 [10.0]
377
981 (1008)
1.0 998 [33.2]
IAA 1045
341 (355) 274 (244)
2.0 383 [24.5] 241 [29.1]
340 216
715 (753)
10.0 823 [60.7]
721

Negative control: Dimethylsulfoxide
2AA: 2-Aminoanthracene

[ ]: Standard deviation

*; Growth-inhibition.
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5 gPhe-HMRG

24
S9 mix (-) S9 mix (+)
1Cs0 1Cso ICso
(pg/mL) (%) (gml)  (ugml) %) (hgml)  (ag/ml) (%) (pg/mL)
0.861 100 --- 0.651 100 --- 0.968 100 403
313 0.848 98.5 313 0.651 100 313 0.904 93.4
62.5 0.802 93.1 62.5 0.633 97.2 62.5 0.930 96.1
125 0.858 99.7 125 0.667 102 125 0.916 94.6
250 0.840 97.6 250 0.799 123 250 0.807 83.4
500 0.771 89.5 500 0.688 106 500 0.338 34.9
: Dimethylsulfoxide
6 gPhe-HMRG
(ng/mL) (%)
(%) gap ctb csb cte cse others -gap +gap pol end (%)
100 1 0 1 0 0 0 1 1 0 1
100 100 0 0 0 0 0 0 0 1 0 1
Total 200 1 0 1 0 0 0 1 0.5 1.0y 2 0 2 (0.5)
100 0 0 0 0 0 0 0 0 0 0
125 99.7 100 0 2 0 0 0 0 2 1 0 1
6 Total 200 0 2 0 0 0 0 2 (1.0) _(L0) 1 0 1 0.3)
S9 mix (-) 100 0 1 0 2 0 0 2 0 0 0
250 97.6 100 0 0 1 0 0 0 1 0 0 0
_________ Total 200 0. 1 1 2 0 0 3 (1.5 (1.5) 0. 0 0 (0.0
100 0 1 0 0 1 0 2 3 0 3
500 89.5 100 2 0 0 1 0 0 1 1 0 1
Total 200 2 1 0 1 1 0 3 (1.5 (25 4 0 4 (1.0)
100 0 0 0 1 0 0 1 0 0 0
100 100 0 2 0 0 0 0 2 1 0 1
Total 200 0 2 0 1 0 0 3 (1.5) (L5 1 0 1 (0.3)
100 0 1 0 0 0 0 1 0 0 0
125 102 100 2 1 0 0 0 0 1 0 0 0
6
$9 mix (4) 250 123 100 1 1 0 0 0 0 1 3 0 3
Total 200 2 3 0 0 0 0 3 (1.5) (2.5 4 0 4 (1.0)
100 0 0 0 0 0 0 0 1 0 1
500 106 100 0 1 0 1 0 0 1 2 0 2
Total 200 0 1 0 1 0 0 1 (0.5 (0.5) 3 0 3 (0.8).
cp 100 1 13 0 36 0 0 41 1 0 1
50 - 100 0 15 2 34 0 0 41 0 0 0
Total 200 1 28 2 70 0 0 82 (41.0) (41.5) 1 1 0 1 0.3)
: Dimethylsulfoxide
CP: Cyclophosphamide
ctb: , csb: , cte: ,cse: , pol: , end:
T:p<0.05
7  gPhe-HMRG 24
(ug/mL) )
(%) gap ctb csb cte cse others -gap +gap pol end (%)
100 0 0 0 0 0 0 0 200 0 0 0
100 100 0 0 0 0 0 0 0 200 0 0 0
Total 200 0 0 0 0 0 0 0 (0.0) (0.0 400 0 0 0 (0.0
100 0 0 0 0 0 0 0 200 0 0 0
62.5 96.1 100 0 2 0 0 0 0 2 200 0 0 0
Total 200 0 2 0 0 0 0 2 (1.0)  (1.0) 400 0 0 0 (0.0)
100 0 1 0 1 0 0 1 200 0 0 0
24 125 94.6 100 0 1 0 1 0 0 2 200 0 0 0
Total 200 0 2 0 2 0 0 3 (1.5 (L5 400 0 0 0 (0.0
100 1 1 0 1 0 0 2 200 0 0 0
250 83.4 100 0 2 0 0 0 0 2 200 0 0 0
Total 200 1 3 0 1 0 0 4 (200 (2.5) 400 0 0 0 (0.0)
100 0 1 0 0 0 0 1 200 3 0 3
500 349 100 1 1 0 0 0 0 1 200 0 0 0
Total 200 1 2 0 0 0 0 2 (1.0) (1.5 400 3 0 3 (0.8)
: Dimethylsulfoxide
ctb: , csb: ,cte: , cse: , pol: , end:
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8 HMRG

24
S9 mix (-) S9 mix (+)
1Cs50 1Cs50 1Cs50
(ng/mL) (%) (ng/mL) (ng/mL) (%) (ng/mL) (ng/mL) (%) (ng/mL)
0.961 100 64.0 0.682 100 115 0.997 100 324
20.0 1.039 108 20.0 0.633 92.8 20.0 0.848 85.1
40.0 0.962 100 40.0 0.699 102 40.0 0.346 34.7
80.0 0.252 26.2 80.0 0.679 100 80.0 0.031 3.1
160 0.028 29 160 0.035 5.1 160 0.026 2.6
320 # 0.027 2.8 320 0.024 3.5 320 0.026 2.6
: Dimethylsulfoxide
#:
9 HMRG
(ng/mL) (%)
(%) gap ctb csb cte cse others -gap +gap pol end (%)
100 0 1 1 0 0 0 2 0 0 0
100 100 0 0 0 0 0 0 0 0 0 0
Total 200 0 1 1 0 0 0 2 1.0) (L0 0 0 0 (0.0)
100 0 1 0 0 0 0 1 0 0 0
20.0 108 100 0 0 0 0 0 0 0 0 0 0
6 Total 200 0 1 0 0 0 0 1 (0.5) _ (0.5) 0 0 0 (0.0)
S9 mix (-) 100 0 1 0 0 0 0 1 0 0 0
40.0 100 100 0 0 1 1 0 0 2 0 0 0
_________ Total 200 0. 1 1 1 0 0 3 (1.5 (1.5) 0. 0 0 (0.0
100 0 2 0 5 0 0 7 2 0 2
80.0 26.2 100 0 2 0 4 0 0 5 0 0 0
Total 200 0 4 0 9 0 0 12 6.0 (6.0) t 2 0 2 (0.5)
100 0 1 0 0 0 0 1 0 0 0
100 100 0 1 1 1 0 0 3 1 0 1
Total 200 0 2 1 1 0 0 4 (2.0) _(2.00 1 0 1 (0.3)
100 0 3 0 0 0 0 3 1 0 1
20.0 92.8 100 0 0 0 1 1 0 2 1 0 1
6
$9 mix (4) 40.0 102 100 0 0 0 0 0 0 0 1 0 1
Total 200 0 0 0 1 0 0 1 (0.5)  (0.5) 1 0 1 0.3)
100 0 0 0 0 0 0 0 0 0 0
80.0 100 100 0 1 0 0 0 0 1 0 0 0
Total 200 0 1 0 0 0 0 1 (0.5 (0.5) 0 0 0 (0.0).
cp 100 1 13 0 36 0 0 41 1 0 1
50 - 100 0 15 2 34 0 0 41 0 0 0
Total 200 1 28 2 70 0 0 82 (41.0) (41.5) + 400 1 0 1 0.3)
: Dimethylsulfoxide
CP: Cyclophosphamide
ctb: , csb: , cte: ,cse: , pol: , end:
T:p<0.05
10  HMRG 24
o
(ng/mL) o)
(%) gap ctb csb cte cse others -gap +gap pol end (%)
100 0 1 0 0 0 0 1 200 0 0 0
100 100 0 1 0 1 0 0 2 200 1 0 1
oo Total 200 020003 (5 (A5 40 10 1 (03
100 0 1 0 0 0 0 1 200 0 0 0
20.0 85.1 100 1 1 0 0 0 0 1 200 0 0 0
4 e Total 200 1 2 0 0 0 0 2 (1.0) (1.5) 400 0 0 0_.(0.0)
100 1 3 0 1 0 0 4 200 0 0 0
40.0 34.7 100 0 0 0 1 0 0 1 200 1 0 1
e Towl 200 130 2 0 0 5. @5 GO 40 1 0 1 (03
80.0 3.1 Tox (no cell)
: Dimethylsulfoxide
ctb: , csb: ,cte: ,cse: , pol: , end:
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TA100

TA1535

WP2 uvrA

TA98

TA1537

Revertants/plate Revertants/plate Revertants/p late Revertants/plate

Revertants/plate

200

100

0

100

50

0

-0 mix

0 00143 0.0429 0.129 0386 1.16 347 104
Dose (ug/plate)
0 0.0143 0.0429 0.129 0386 1.16 347 104

Dose (ng/plate)

0

0

0.0143 0.0429 0.129 0.386 1.16

Dose (ug/plate)

347

10.4

0

100

50

0

0.0143 0.0429 0.129 0386 1.16

Dose (ng/plate)

3.47

10.4

0

0.0143 0.0429 0.129 0386 1.16 347 104

Dose (ug/plate)
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gPhe-HMRG
+0 mix
200 -
k- —O0— O~ 5
=
g 100 -
H
e~
0 . . ) ) ) ) )

Revertants/plate Revertants/plate Revertants/plate

Revertants/plate

0 0.0143 0.0429 0.129 0386 1.16 347 104

Dose (ng/plate)

0 0.0143 0.0429 0.129 0386 1.16 347 104

Dose (pg/plate)

0 L L . . . . )
0 0.0143 0.0429 0.129 0386 1.16 347 104
Dose (ng/plate)
100 4
50 4
0 L L . . . . )
0 0.0143 0.0429 0.129 0386 1.16 347 104
Dose (pg/plate)
100 -
50 A
0 T " . | | " T

0 00143 0.0429 0.129 0386 1.16 347 104

Dose (ng/plate)



TA100

TA1535

WP2 uvrA

TA98

TA1537

Revertants/plate Revertants/plate Revertants/p late Revertants/plate

Revertants/plate

200 -

100 A

-0 mix

0

3.81

11.4

342 103 308 925 2774

Dose (ug/plate)

0

3.81

11.4

342 103 308 925 2774

Dose (ng/plate)

0

3.81

11.4

342 103 308 925 2774

Dose (ug/plate)

0

381

11.4

34.2 103 308 925 2774

Dose (ng/plate)

0

3.81

114

. L . O o
342 103 308 925 2774

Dose (ug/plate)
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HMRG
+S9 mix
200 ~
2
=
&
2z
g 100 7
=1
153
g
4
0 . . . L .
0 381 114 342 103 308 925 2774
Dose (pg/plate)
2
=3
=
5
53
5
o~
0 L L . " "
0 381 114 342 103 308 925 2774
Dose (pg/plate)
2
=5
=
g
=
1
5
e~
0 L L . . . . )
0 381 114 342 103 308 925 2774
Dose (ng/plate)
2
=
=
2z
g
5
5
~
0 X L . . . . )
0 381 114 342 103 308 925 2774
Dose (pg/plate)
2
=5
=
g
5
5
e~

0 3.81 114 342 103 308 925 2774

Dose (ng/plate)



gPhe-HMRG

150
o
S
1‘—“\k/"\‘\; 100
5 |-
_
150 X
S
//';:;
0 f n e x 0
0 31.3 62.5 125 250 500
(pg/mL)
— 10 150
s
. %//‘\j "
s L
4 50 <
L
e
0 T T * T 0
0 31.3 62.5 125 250 500
(pg/mL)
24
10 150
<
>
L 100
s L
—
50 ®
S
/l
0 s e & e 0
0 31.3 62.5 125 250 500
(ng/mL)
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HMRG

10 150
o
é
5
0
10 150
é
< 4100
5 -
150
NS
N
0 1 : : * T ' 0
0 20.0 40.0 80.0 160 320
(pg/mL)
24
10 150
S
< 100
s L
50 °
L
0 A . . 0
0 20.0 40.0 80.0 160 320
(pg/mL)
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1)
3) gPhe-HMRG

HMRG
3) gPhe-HMRG

chymotrypsin
glutaryl-phenylalanine hydroxymethyl

rhodamine green (gPhe-HMRG)
trypsin

1)

2)

3) gPhe-HMRG

-39-

2)
1)
/
2)
B.
1.
2012 2 2013 3
62
35
27
i) 152
2006 2013
2,
)
HMRG PCR



0,0.1,0.3, 1.0, 3.0, 10.0 uM
i)

A
KARL STORZ
D- P
380-460nm
515nm long-pass
VITOM IMAGE 1
HD
A HMRG
LED [BM3100G (RGBIue)

(490 nm band-pass

a’7s, SONY 515nm long-pass

15cm, 30cm, 60cm

iii)
(RGB )

region of

-40-

interest (ROI) 0-255

signal-to-background (S/B) ratio

S/B ratio

HMRG
Discovery, INDEC Systems

S/B ratio i)

3. gPhe-HMRG
i)

(TFA)

iii)

20
2013

62 35



27

International Study Group of

Pancreatic Fistula (ISGPF) [2]

grade B
[grade B]
[grade C]
31% 11

33% 9

Clavien-Dindo [3] grade 111
/ /IVR

11% 4 30%

8
Shear wave velocity SWV
hard pancreas
SWV >1.54 m/s,n =30 soft
pancreas SWV <1.54 m/s, n =32
ISGPF grade B

13  vs. 63%, P = 0.001; Fisher’s exact
test
i) 152
ISGPF grade B
64 97 Clavien-Dindo II1
16 25
3
Clavien-Dindo
II1
3
> 15000/pL (
4.40; 95% 1.31-15.2; P =0.017;

likelihood ratio test), body mass

-41-

index BMI >25kg/m2(3.95;1.18-13.5;
P =0.027),
< 3.8 g/dL (3.69; 1.23-11.6; P = 0.020)
1
2.
,0.81x
, 859 Ix
, 1,800 Ix
, 45,300 Ix
A
2 15cm
HMRG
10.0, 3.0, 1.0 uM TV
HMRG 3.0 uM
HMRG 10.0 uM
A
15cm, 30cm HMRG
10.0, 3.0, 1.0 uM TV
60cm
HMRG 1.0 uM
HMRG
B 30cm
TV
A
HMRG 10.0 3.0
HMRG 10.0 uM



C

30cm

HMRG 10.0, 3.0,

1.0, 0.3, 0.1 uM
3
HMRG 10.0, 3.0 uyM
HMRG

10 uM

ISO

515nm long-pass

C
ISO exposure time, 4ms
30cm 4
ISO 128,000
HMRG 0.1 uM
HMRG
Discovery HMRG
0.1 uM
exposure time  75ms
S/B ratio
5 Full color
HMRG
S/B ratio
ISO
S/B ratio
S/B ratio 2
3. gPhe-HMRG

i)

_42_

i)
gPhe-HMRG

iii)
Fmoc-HMRG 1/2

D.
Clavien-Dindo
3
pancreas soft pancreas

TFA

grade III

hard

ISGPF

amylase



Amylase

amylase

surrogate marker

[1]

chymotrypsin
amylase
1.0 uM HMRG
30cm
HMRG
HMRG
10 uM
380-460nm HMRG
490nm
HMRG
LED
LED
ISO
128,000

0.1 uM

HMRG
ISO 128,000
ISO
128,000
ISO
exposure time
HMRG
0.1 uM
HMRG 75ms  exposure
time ISO 128,000
exposure time
4ms
S/B ratio 2
TV
S/B ratio 2
6, [1]
HMRG
chymotrypsin
HMRG
gPhe-HMRG
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gPhe-HMRG

E.
/
HMRG
HMRG
TV
gPhe-HMRG
F.
G.
1.

Harada N, Ishizawa T, Inoue Y, et al.
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Acoustic radiation force impulse imaging
of the pancreas for estimation of
pathologic fibrosis and risk of
postoperative pancreatic fistula. J Am

Coll Surg 2014;219:887-894.
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1. 152
C-D 111
Odds 95%
N N (%) Pt ratio P
77 16 (21) 0.144 2.85 [0.93, 9.83] 0.068
75 9(12)
()
>65 81 15 (19) 0.462 1.28 [0.41, 4.09] 0.671
<65 71 10 (14)
Pancreatic 14 (25) 0024 157 0834620,
cancer
Others 97 11 (11)
Yes 44 11 (25) 0.069 1.57 [0.53, 4.55] 0.415
No 108 14 (13)
BMI (kg/m?2)
>25 22 8 (36) 0.007 3.95 [1.18, 13.5] 0.027
<25 129 17 (13)
Albumin
(g/dL)*
<3.8 43 13 (30) 0.004 3.69 [1.23, 11.6] 0.020
>3.8 108 12 (11)
(g
>1000 18 4 (22) 0.530 2.06 [0.52, 9.89] 0.313
<1000 129 21 (16)
()
>300 75 15 (20) 0.230
<300 71 9(13)
Clamp crushing 130 20 (15) 0.530
Stapler 22 4 (18)
1
amylase
(IU/L)
>4000 112 21 (19) 0.200 2.10 [0.63, 8.74] 0.240
<4000 40 4 (10)
1
amylase
(IU/L) *
>375 103 20 (19) 0.255
<375 43 5(12)
3
(/L)
>15000 27 9 (33) 0.009 4.40 [1.31, 15.2] 0.017
<15000 125 16 (13)
3 . T Fisher’s exact test.
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15 cm 30 cm 60 cm
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3. A B, C 30cm

YRFLA YRATLB  YRATUC

EIHAT

RFHLT
FRUAT

RHAT
R
=P
i3
=T
A 515nm long-pass
B A LED
C B LED 515nm
long-pass
exposure time, 4ms; ISO , 128,000 6.25ms; ISO 1600
6.25ms, ISO 1600 6.25ms; ISO 125
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4, C Discovery
ISO 320,000

60cm

C ISO
Exposure time 4ms
HMRG Discovery
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5. S/B ratio

S/B ratio S/B ratio
5 HMRG 4 HMRG
-—10 +10
s B +3
4 = 3 - -+ 1
- 0.3 +0.3
3 - 0.1 5 <+ 0.1
-0 + 0
2 (uM)
1 e 1
0 0
15 30 60 (em) SHET KA KA OEEA
FHEILRGEEFTOER FHUT 24T myT
R MmO D
S/B ratio HMRG S/B ratio
6 30
L ]
p = 0.664, P < .001
5 254
4
20+
3
15+
2 o)
1 10 o o
0 © . ©
100 6400 25600 128000 408600 7.5 75 5| @ %
800 12800 51200 204800 (s0) (ms) o ..
o84 @ oo
llJ ' 500IOG0 ‘ 1006’000 I 1506000 '
&% amylasefE (U/L)
A
60cm 10uM HMRG S/Bratio 2
30cm A
S/B ratio 2
2
30cm C 1ISO
exposure time, 4ms ISO 128,000
S/B ratio 2
4 7.5ms, 75ms Discovery
30
S/B ratio 1 amylase ,
» O ) ; L4 )
[1] 7 S/Bratio 2
23 20 87% S/B ratio 2
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