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Protective effects of hydrogen sulfide donor against ischemia-reperfusion injury fol
lowing experimental mice cardiac arrest
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Hydrogen sulfide donor, sodium hydrogen sulfide (NaHS), can induce hypothermia and
hypometabolic state, which might attenuate ischemia reperfusion injury. The protective mechanism of sulfi
de remains unclear. In order to exclude the hypothermic effect of sulfide, this study was designed to test
whether NaHS treatment in mice after cardiac arrest (CA) and cardiopulmonary resuscitation (CPR), followe
d by maintaining forced normothermia improved outcomes. Adult male mice were subjected to 8 min of CA. Mic
e were treated with either NaHS (3mg/kg) IP or vehicle at 30 min after CPR, then kept their head temperatu
re above 35.0 degree Celsius using a heating pad for 6 hr. One, 4 and 12 days after CA/CPR, brains were re
moved for histological evaluation of neurons in the CAl hippocampal region and the striatum. CA induced sp
ontaneous hypothermic response, which was enhanced by NaHS. Even when the head temperature was kept consta
nt, NaHS exerted neuroprotective effect in the striatum after CPR.



¢y

¢y

€Y

25mg/kg

0.05ml

ml) 30
300
180

8
20 30 C57bl/6
2
PE-10
10
0.5M
8
0.5ml (16p g9/
60 mmHg

26 5 9
30 1
30
30
(NaHS)

3mg/kg

NaHS

35

Hematoxirin and eosin

(1) NaHS 8
30 NaHS 0.2mg
0.5mg/kg
30
NaHS 3mg/kg NS
®
6 6
26
1
NaHS NS
6 NS

2 NaHS: 31.7+ 2.4° C



vs NS 34.0 + 2.4° C P<0.05 1

1
c c
¥ 38 -
L —— 37 as
36 - RISERRR 36 - ERR
35 35 -
34 —Ns 34 - =Ns
33 —=NaHs 33 4 —NaHs
32 32 -
31 31+
30 Ao 30 -
12 3 4 5 6BM 1.2 3 4 5 6N
c °c
R 38
o hEnR gg%%%%%%iiiééiggﬁ
B B
4 =N§ ¥ =N§
B+ ==NaHS B4 ==NaHS
R 32
e 31 1
30 A .
12 3 4 5 6EH 0 1.2 3 4 5 6HH
(3) NaHS
NaHS NS
2 NaHS NS
2 3 1
NaHS NaHS  175mmHg

vs NS: 275mmHg P<0.05
2

mean ABP —Ns

(mmHg)
120

J
B1 CA2CA4CA6 CA8R2.5 R5 R10 R15 R20 R25 R30 R40 R50 R60 R70 R80 R9OR100R110R120

3

——NS
(bom) Heart Rate “mNaHS

700

600
500
400
300
200
100

0

R30 R60 R90 R120 R150 R180 R210 R240 R270 R300

*

1 4
NaHS
1
1 TNF-
a 4
4 1 CAl
pg/ml
1 TNFa Injured neurons in CAL Injured neurons in Striatum
100 100
12
30 30
10 [
. 60 60
6 40 40
B 20 20
2 0 ¢
0 NaHS NS NaHs NS
NaHs NS
1
4
20 ( 5
5 4
% Injured neurons in CA1 % Injured neurons in Striatum
70 70
60 60
50 50
40

30 [
20

NaHs

70 NS

20
0 0

6
35
NaHS n=20
n=19 74
NaHS

NaHS  vsNS 22+ T%vs



35+ 22% P<0.05)

NaHS vs NS 17

+ 23% vs 25+ 31%) 4

6 4

Injured neurons in CA1
70 70 ‘
60 60

Injured neurons in Striatum
50 50
40 N 40

30 30 ’7* l
20 20

10 1 — 10

0 0 ‘

NaHS NS NaHS NS

12
4
12
12 NaHS 75 NS
52 12
NaHS
NaHS  vs NS 23+

50 vs 39+ 22%)(  7)

7 12

Injured neurons in CA1 Injured neurons in Striatum

60 60
50 50 “V

40
30 30 *
20 20
10 10
0 0

NaHS NS NaHS NS

NaHS
3mg/kg

NaHS

NaHS

3 NaHS
3mg/kg/day
2
Nakayama S, Taguchi N, Tanaka M,

€Y

Treatment of Sodium Hydrogen Sulfide
With Normothermia Reduces Neuronal
Damage in the Striatum After Cardiac
Arrest in Mice. STROKE 2014; 45: AWP208,
San Diego, USA, Feb 12-14, 2014

60
2013 5 23

NAKAYAMA Shin

60596443



