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Study of roles of endogenous hydrogen sulfide in stomach with mucosal injury
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In human gastric cancer-derived AGS cells, our findings suggest that endogenous hy
drogen sulfide (H2S) produced by cystathionine-gamma-lyase (CSE), one of H2S-forming enzymes in the mammal
ian body, accelerates the proliferation of AGS cells. The effects of H2S may be mediated, in part, by incr
ease in function of Cav3.2 T-type calcium channels and upregulation of anti-apoptotic proteins, Bcl-2 and
Bcl-xL, via activation of NF-kappaB caused by endogenous H2S. These pathways can be expected to be effecti
ve targets for treatment of gastric cancer.



H,S

H,S
cystathionine-y -lyase
CSE cystathionine-f3 -synthase CBS

L-cysteine
NO CO
1
H,S 10-160 pM
H,S
CSE
CSE
DL-propargylglycine PPG
CSE/H,S
H,S
H,S
H,S
H,S
NSAIDs
/
H,S
H,S
H,S donor  NaHS
H,S
H,S CSE
CBS
L-cysteine
H,S
Wallace
CSE CBS
H,S

Wallace et al., FASEB J., 21,
4070- 4076, 2007
NSAIDs
CSE H,S
Fiorucci et
al., Gastroenterology, 129, 1210-1224,
2005 100

CSE PPG
H,S
H,S

Chavez-Pina et al., Eur. J. Pharmacol.,
630, 131-136, 2010

H,S

H,S

H,S

Ca,3.2 T Ca* T-channel
H,S  sulfhydration

GAPDH NF-k B ATP K* Karp—
channel
H,S
H,S
(Yonezawa
and Kawabata et al. Toxicology 2007, 241,
11-18) H,S
AGS
H,S
@
AGS KATO-I111 MKN-45
10% FCS
RPMI-1640
A549 10% FCS
DMEM 37°C
5% CO,
() MTT assay
96-well plate 2 x 10° cells/well
10% FBS
24
48
MTT
A3) LDH
96 well plate 2.0 x 10° cells/well
100 pl 10 % FCS
24
48 FCS
10 LDH
cytotoxicity detection kit
LDH
4)
CSE CBS Ca,<3.2 Bcl-xL Bcl-2

Western blot

(5) GAPDH
6-well plate 1.5 x 10° cells/well
AGS 10% FCS
24
48 GAPDH



GAPDH

®

@ AGS
H,S

AGS 48

CSE

DL-propargylglycine PPG

3 -cyano-L-alanine

BCA

CBS

aminooxyacetic acid AOAA
2A-C

LDH
1D-F

[ CSE inhibitors (PPG or BCA) |

| CBS inhibitor (AOAA) |

a(A) (B) (c)
8150, 200+ 400
8100l 1504 [ ey * 3001
21004 " -
g 5 1004 200
8 .
= |—'—| o 50- 1004
a O 0
_(D (E) (F)
22007 2001 200~
21501 150 — 1504
8100 100— 100
2 504 01 50
5 o o
3% Vvegee Yvegee “ygegav
PPG (mM) BCA (mM) AOAA (mM)
2 H,S CSE CBS AGS
LDH 48 MTT LDH
12A 8B
16-24 C  d4 D-F + * P<0.05, ** P<0.01

vs. vehicle (V). PPG, DL-propargylglycine;

aminooxyacetic acid.

BCA, B-cyano-L-alanine; AOAA,

CSE PPG BCA
H,S donor NaHS 1.5 mM
0 12 24 36 4
CBS
AOAA NaHS
3
[ CSE inhibitors (PPG or BCA) | [ CBS inhibitor (AOAA) |
(A) (B) (C)
£150 500
2100 .
IS 7] 200
5 50 | o
2 %/ 0
g 0 i -0 4 2--100
o T T Y ¢ T T Y % T T YT Y
= X X X X X X X X X X X X
<) > 0 >0 > 0 >0 > 0 > n
o I I T T I I
[] [] © [] [ ©
z z z z z
V. PPG5mM V.  BCA5mM \Y AOAA 1.5 mM
3 H,S CSE CBS
H,S donor NaHS H,S donor  NaHS 1.5 mM
CSE CBS 0 12 24 36 4
48 MTT
16-25 + *#* P<0.01 vs. V+V; T P<0.05.

V + PPG (A) or BCA (B). V, vehicle;

PPG, DL-propargylglycine; BCA,

B-cyano-L-alanine; AOAA, aminooxyacetic acid.

AGS
CSE

KATO-IIl MKN-45
HTC-15 CSE PPG
A549
PPG 4

Human alveolar

Human colorectal  54enocarcinoma

cancer cell line

Human gastric cancer cell lines

cell line
(kATO.1mT) ( MKknNas ] (HCT-15 ] ((asa9 ]
400 1000 1g8 800
300 800 o 60 600
200 Egg 40]| |* ., 400
100 200 2 200
Ovu?tnln NV eow P yone "V oow
© - © < oS -
PPG (mM) PPG (mM) PPG (mM) PPG (mM)
4 H,S CSE DL-propargylglycine PPG
4-8 +
V, vehicle; PPG, DL-propargylglycine.
(2) AGS H,S
T-channel
H,S  T-channel
Ca2+
AGS T-channel
T-channel
NNC 55-0396 mibefradil 3uM
5A, B, D, E T-channel 3
Ca,3.2
AA C
ZnCl,
5C, F
= (A (B) ©)
£ 400 o 800+ 8004
< ggg 6001 4x 600 M
2 4007 400
2% o 200] 200
S-100 03] = ol
X (D) (E) (F)
S 6007 ** 600- . 600+
% 400 400 400
T 200 200 200
3 ,lom Nimis! M
V3 10 (uM) V310 (uM) V AA ZnCl,
NNC 55-0396 Mibefradil 1uM 10 M
5 AGS LDH T ca
T-channel T-channel NNC 55-0396 mibefradil 3
T-channel Ca,3.2
AA ZnCl, 48
MTT LDH
4-8 + * P<0.05, ** P<0.01 vs. V.
CSE H,S
Ca,3.2 AGS
AGS
Western blot
AGS H,S
CSE
CBS
6A AGS Ca,3.2 T-channel

6B



(A) (B)

(4%%53) E Sans
(~250 kDa) i L
(60 kDa)
e E

sl
a

Mouse AGS LNCaP AGS
liver cells cells cells
6 AGS H,S CSE CBS Ca3.2
T-channel A CSE CBS
LNCaP B Ca,3.2
(3) AGS H,S

H,S sulfhydration
H,S GAPDH NF-k B K,p-channel
sulfhydration
AGS
H,S
H,S  sulfhydration
dithiothreitol DTT AGS

TA
K.rp—Channel glibenclamide
7B
] ~ (B)
< 400 < 300
300 & 200
< 200 <
'*E 100 o é 100
£ o0 3
3 vV DTT 3 V  Gliben
& 1mM £ 5 uM
7 AGS dithiothreitol DTT
Karp-channel glibenclamide Gliben 48
MTT 8 +
** P<0.01 vs. V (vehicle).
GAPDH koningic acid
0.3 uM
8A AGS
GAPDH CSE PPG
8B
A) 5 (B)
< =20
8 2004 é
S 100 b 15
T 04 i z
L =10
'5-100- B
o T
& 1204 505
b <
2 801 O 0
8 vV 5mM
o 401 PPG
ol
S V 0103 1
Koningic acid (M)
8 AGS GAPDH koningic acid
A GAPDH CSE DL-propargylglycine
PPG A Koningic acid 48 MTT
B PPG 48 AGS
GAPDH 4-8 +
** P<0.01 vs. V (vehicle)
(4) AGS H,S
NF-k B
NF-k B p65 H,S sulf-
hydration
NF-k B RPS3

NF-k B
AGS

H,S
NF-k B NF-k B
Bay 11-7082 pyrrolidine dithio-
carbamate PDTC 0.3 0.1uM

9A B D E curcumin

KA (B) (©

% 388- 3001 400

o 1 d 300

5 5% 100 I

s 100 L e o 100 o
g 01 01

5-100- -100- -100

£

(D) (E) (F)
2007 a 2501 #2501 ok

- 0= M- TS oem
22 c o o
S o

C

0.01
0.03
0.1
0.3

LDH release (%
N

B OOND
e
¥

¥

¥

¥

S
oo
[=)eleleNe)
*

F*

S
oo
ooo0OooOo

Bay11-7082 (uM) PDT

9 AGS LDH NF-kB Bay
11-7082 pyrrolidine dithiocarbamate PDTC curcumin
NF-xB 48 MTT LDH
8 A-C 4 D-F
+ * P<0.05, ** P<0.01 vs. V (vehicle).

NF-k B

CSE PPG BCA
PDTC 48

NF-k B

10
NF-k B Bay 11-7083  curcumin
108

(A)
Vehicle Bay11-7082

Cl
.
t

onvbO®O

Proportion of
apoptotic cells (%)

b,
6 .
) %
Ay
71
“y

10 AGS CSE
DL-propargylglycine PPG  B-cyano-L-alanine BCA NF-«kB
Bay 11-7082 pyrrolidine dithiocarbamate PDTC  curcumin
48

4 + * P<0.05, **

P<0.01 vs. vehicle.

10 H,S/NF-K B
AGS

Bcl-xL Bcl-2
CSE PPG NF-k B
Bay 11-7082 Bcl-xL

Bcl-2 11

Curcumin (uM)



Bt E
Anti-apoptotic
proteins
BCI-2

Pre V PPG Bay

5mM 0.3 uM
for48 h
11 AGS Bcl-xI Bcl-2
CSE DL-propargylglycine PPG NF-kB
Bay 11-7082 48 Western
blot
AGS CSE
H,S
H,S
Ca,3.2 T-channel
NF-k B
1

Fumiko Sekiguchi, Teruki Sekimoto,
Atsufumi_Kawabata. Endogenous hydrogen
sulfide contributes to cell proliferation
in gastric cancer cells. J
Pharmacol. Sci., 2012, vol. 118 (Suppl. 1),
122P.

AGS

125
2014 6 20

132

2012 3 28-31

Fumiko Sekiguchi, Teruki Sekimoto,
Ayaka Ogura, Atsufumi Kawabata. Roles of
endogenous hydrogen sulfide in prolife-
ration of gastric cancer cells. 7th
International Symposium on Cell/Tissue
Injury and Cyotoprotection/Organo-
protection (Honolulu), 2012 9 9-11

85
2012 3 14-16

http://ww.phar.kindai.ac. jp/byoutai/in
dex.files/byoutai.htm

o

@

SEKIGUCHI, Fumiko

KAWABATA, Atsufumi



