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SMNEMMUASHRERHZETEESE 1 B IEMEZERN
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[(WE] HMY EUEAMNERE HyS X JFEARE: 37 Je B 2 6 2 K 1 (presenilin 1, PS1) I B 38 Fi B 8 ( B-amyloid
peptide, AB) 520 K MLl . J5ik  (ONaHS JRg4hJEE H,S A, R EE NaHS (0,510 .20 ,30 40 50 pumol/L) 1 F F
JEAR G 75 1) e T 28 70 , TUNEL {4500 28 e 0 1 , WK e 982 W ¥ 52 38 ( ELISA) Gl AB1-42 7K, Western blot £l PS1
F25 KT, @M IE4 R 4L (0 pmol/L NaHS) 20 wmol/L NaHS £ (A F-Hi2H (NaHS 20 pwmol/L il PI3K 5 i Bl bt
51 LY294002 20 pmol/L) 11 B FFi4H ( NaHS 20 pmol/L Jill MAPK i [ BH K757 PD98059 20 wmol/L) , Western blot #5{il] PS1
EARSB. 458k ©5~20 pmol/L ¥ NaHS THiEt, A5 B S A £ 70 12330 ~ 50 pmol/L B}, #2850 T B B 4%
(P <0.05) ;10,20 wmol/L & NaHS &A% ABL42 /KF-HI PS1 £ KK (P <0.05) . @54 BELIHIEE,20 pumol/L
NaHS 41F1 B T4l PS1 [ FRAERAL(P <0.05) 1 A T4l PS1 # [ F BTG AE (P >0.05) ;1 20 wmol/L NaHS 41 il
B THIANIEZESF (P >0.05) ;5 A THIUZALL,B T4l PSI FREARKEERIN(P <0.05) . &5  AWEESMEN: H,S
(30 pmol/L i NaHS A ) A5 ERZITH W T, BRI ABL-42 ZKFH PS1 345K, I T i PI3K {5 58 i K
FERFAR PST 2 (I RIAMTER]
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Effects of exogenous hydrogen sulfide on expression of presenilin 1 and 3-amyloid in

primary cultured neurons

Chen Xiaoshan, He Xuanli, Zhu Lijuan, Zhang Hua, Feng Fei, Yan Yong (Department of Neurology, First Affiliated Hospi-
tal, Chongqing Medical University, Chongqing, 400016, China)

[ Abstract | Objective To determine the effect of exogenous hydrogen sulfide (H,S) on the expres-
sion of presenilin 1 (PS1) and B-amyloid ( AB) in primary cultured neurons. Methods  Sodium hydrosulfide
(NaHS), as H,S donor, was used to treat primary cultured cortical neurons derived from newborn SD rats at a
dose of 0, 5, 10, 20, 30, 40 and 50 pwmol/L respectively for 24 h. Cell apoptosis was observed by TUNEL
assay. AB1-42 level in the supernatant was measured by ELISA. The expression of PS1 protein was determined
by Western blotting. The neurons was treated respectively by 0 pmol/L NaHS ( control) , 20 pwmol/L NaHS, 20
pmol/L NaHS + 20 wmol/L LY294002 ( PI3K signal inhibitor), and 20 pmol/L NaHS + 20 pmol/L
PD98059B ( MAPK signal inhibitor). Western blotting was used to detect the protein level of PS1. Results
The apoptotic rate had no obvious change when the dose of NaHS was 5, 10 and 20 pmol/L, and was signifi-
cantly increased at the dose of 30 =50 pmol/L (P <0.05). NaHS treatment at 10 and 20 wmol/L resulted in
a decrease in AB1-42 concentration in the supernatant (P <0.05) and in the protein level of PS1 (P <0.05).
Compared to the control, the expression of PSI in the neurons treated by 20 pmol/L NaHS in presence or
absence of PD98059B was significantly decreased (P <0.05), but had no change in the cells treated in
presence of LY294002 (P >0.05). There was also no difference in the protein level between the cells in
presence or absence of PD98059B (P >0.05). The PS1 protein level was decreased in the cells treated by
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PD98059B than those by LY294002. Conclusion TLow-dosed exogenous H,S ( <30 pmol/L NaHS) does not

induce obvious apoptosis, and decreases the protein levels of AB142 and PS1 in primary cultured neurons,

which probably through PI3K signal pathway.
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TEP I R GE BB ARG 5 00 7 H,S KAEM
ZoARAP RN ZE W OV, DR AP 22 20 £ 52 SRAE U
TR A N B 4 , 3 5 T R I AR HL A7 (long term
potential, LTP )" 0 Bl /R 3% ¥ 2k %% ( Alzheimer * s
disease , AD ) J& 5 LA A8 VS , LAICAZ J1 T ROt
P AN S RERR Sy 32 S B, 5 B AE Sy 4 A Ak
ZAEBE (senile plaques, SPs) JE %, 0@ N Tau &5 H A%
P, M R 2 4E 4 45 ( neurofibrillary tangles, NFT) L)
MEICHR . AR JEBFTEN EZ ST, A TEMT N Y
FHUIRIE AD AR IHRZHIA Y o 75 AD B85 A I
Frh H,S K- BRI, [ B D R KP4 w5, H, S
AP TR S AD B A AI R y A
S VERAERTAR S FH (amyloid precursor peptide, APP)
A, P A BN AR T B B i) 240 1t , 11T PST 244 1
v o UM E B A AR oo PST BRI SEAE I AR Y
H i, 5B &R G VER R (early-onset familiar Alzhei-
mer’ s disease, FAD) ZYJFH>c, HAEiZ L H,S 5 PS1
IR B HRIE . AT LA 2T AR X 42,
NaHS 24 H,S (AR, & fER AN H, S XF PSL il
AB W2 S Al ML

1 #B5xHZ*

L1 ZZEXAENE

NaHS( Sigma-Aldrich, ZE ) , i5 4 il /5 . Neurobasal 3% 3% & .
DMEM/F12 557 W, B27 U8 4. 4% 2 Bk ik | 7 5 % R 03T
(Gibeo, ZE[H) , AB1-42 JHER A W i ( ELISA ) 35 & ( USCN,
), TUNEL 20 g iAo A6z 0 1o 70) &0 (BLAE, v ) , 1Y294002
PD98059 (=K, H E) , — i F-Hi . MAP-2 ( Protein tech, &
), — P s BT A PS-1 (Abcam, ) , “HU B 1 Ak
WEEFRC ISR G (R, T E) . 4155746 ( Therma
forma, 5E[H)
1.2 RRAPEAIEK ST

ZIRSCHR 41,24 h A= SD R ( H RSB R 27 S 5 5
Yrh 3R A WSk, FBR MR SRR, 43 B9 B A 45T , BT R iR
HAE 1 mm® K/, 0. 125% ff il 74 16 30 min, Ff A 5% 3%
(DMEM/F12 53500 +10% NG 4= I3 + & HE 8 R 0P0) F 1k TH
b, A RFT P SR M T B AN, T UG R T 2 R E R
BALT 6 FLFT 24 FLERFRAR, 12 h J5 4 i 0T 4R O 4E RE R SR TR

( Neurobasal ¥ 759K + B27 s + SHEEZ W) , 52 R
o2V FE IR o FEHRLL A R D 5 3R B AR L 4l B MAP-2
PR FR M Z TG, 85355 ~7 d BRIZ T, Ll NaHS R4
P H, S B, = ZEKBC i AN [Tk BE (19 NaHS 4 Lo in A Bs 5%
W, 2R A F] 0.5 ,10,20 .30 ,40 .50 pmol/L, KL = 28 K 41
(0 pmol/L) Sy X BEH .
1.3 TUNEL 4] 4% 22 5008 ==

ZIRSCHR 5 ] 2 TUNEL 550 £ Ul B 45 4F 4% 2 3
] A 2 70 (AT 44 3 x 10°/mL) , 1% Triton i 5 ;3% H, 0, ,
Z R EHA] 10 min; DNase 1 JZ Bl FHAE B 5 TAT 5B ARic,
I 60 min, T WAEERIN 5 fif ] POD R P R Hiik
( POD-conjugated-Anti-FITC) RiE, 856,30 min,37 C; ~& H
AR (DAB) 0, SR AR R e, K3 o BB R gR
YA TP A R R S R, RO T . Ak Bl A
TS DS RS BLET ( x200) , P-4 BRI I8 T 4 A4
1.4 ELISA #n AB142

Rigt 5 ~7 d TG, 4 T AS R ¥R B NaHS 151 24 h, it
AEREFEWE, LA 2 000 v/ min 3 BEES.0 20 min, YA EIEW, H1R
I G U AT RO AS R Bk B ABL-42 MYARE T, 76 B IR AR
F bR AL 25 ST B AL, AR R RE 100 WL B e, I RE
A AL, A [RIAR BE AT il 100 L, Jin BT JES 37 “CilE 2 h,
BFLINAK IR A 100 uL WFE 1 h, YESJE IARSE B
100 L, 92 E 30 min, YeAs ML T BEFRAR , AR PIVE TR 90 L, fin
NG 37 C NG 10 min, AR vEFLA B L 15 (RS, BN
Z 1B 50 WL, 450 nm KA AFLAY OD {H, LLARHE S () OD
(B 5 M B HE ST AR 2R VTS SRV BB NaHS T HiJ5 A1-42
578 R
1.5 Western blot

Bige 5 ~7 d e M E(1 ~2) x 10°/mL] , A [
W NaHS AbHE #2050 24 h, 28 ARG H SRS 4 E N,
BCA (LI E B AR . # R AFL 20 pg AR IEST SDS-PAGE
HLIK , SR G 25 VR EN & PVDF B |, 5% BOERS 4= W17 1 h,
JIA PST —Hi (R BELL ] 1:5 000) ,4 Cib ;s =41 37 CIEH
2 h;TBST Y& ¥, ECL %5, i H Bio-Rad % ik KR AR 2R 5%
EFEMR , Quantity One 3R 3F 47 54 43 #7. GAPDH fEh N2,
AL ER 3 K,
1.6 Ae TR F 75 Western blot 42

BiFR5 ~7 d B0, 0 A BR4AL 20 wmol/L NaHS 4,
£ 20 pmol/L ¥k fE NaHS T JR4H £ TG i 30 min, K359 1 4311
T PI3K {25 4 BHLIT 5 LY294002 20 pL (A FHi4l) Al
MAPK {53 i PD98059 20 wL(B FHidl) ,24 h J5 i EEH,
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HEAT Western blot, £ 3E [ 1.5,
1.7 %it5F oM

i x5 0, ] SPSS 17. 0 Geit- AT I R Ty
ZoHT o

2 HR

2.1 RARAZAIERET

30 A 22 WA ARG 57 7 d I & 0T AN BE AR G L 3
Oy A A U, STARIRGR , 28 DG SR AR K AT, FE DR, BT LD
AR BT (8] 1A ) s MAP-2 HifR e vt e W 400, 4Tt
GERR AT, R AR (& 1B) o X R — WA LB P MAP-2 Yt
£ BRI S A BT, g ST PR R AE 95% LA L

(A) (5]
AR AL X 100) ;B2 3B R AL LI x200)
Bl RRMETHEREE

2.2 NaHS #f B A4b 2 48 4%

ARTIEEE NaHS fFI T HIZE T TS HIZ T IF e
5 ~20 wmol/L NaHS Wi , il T=Z ¥ i1, 7£ 10 ~ 20 pmol/L.
B, 0/ S R B € 20, L0 2 8
(P>0.05)330 pmol/L NaHS i, H,S ¥ S 2 7 Ji 134 i
(P <0.05) £ 40 ~50 pmol/L i =4 . ZE M (P <0.05) .
LK 2.3,

60

501

401

301

201

PZTTI T4 %)

107

1 2 3

4 5 6 7
2053
a:P <0.05, 5 xF B2 b 3%
1. sFR8M;2 ~7: 451 5,10 .20 30,40 .50 wmol/L NaHS 3 & 21
B3 FEKE NaHS 32 TE 1T R 20T

2.3 NaHS st AB142 K-F 8% m

£ NaHS [ 1F I T, AB142 3= 3k /K F- 3% #i B A%, 78 10,
20 pmol/L ¥k NaHS I, 5 %f HRZH AR LL , AB1-42 7K 25 AR
(P <0.05) ,NaHS ¥ 7 30 ~50 pmol/L 5, AB1-42 7K 5F-#i T}
= E SRR L, T2 2 7 (P >0.05) . JLIE 4,
2.4 NaHS s} PS1 & & &L 69% 6

Western blot # U4 [R1 4 BF NaHS %} 548 26 PSI B [
FEIRMFEIR, GRS wmol/L ¥R BE NaHS JF iy, PS1 2
FIRREAK, SXFIRZH (1. 10 £0. 04) #H L, 10 wmol/L (0. 85 +
0.07) 120 pmol/L(0. 81 +0. 12) ¥ if NaHS I}, PS1 75 |17k
B S B AIC (P < 0.05) , 7€ 30 wmol/L ¥ JiF (0. 91 = 0. 05 ) NaHS
i, PS1 B [ AR (P < 0.05) , £ 40 pmol/L (0. 98 =+
0.14) %] 50 wmol/L(1.05 +0.07) B}, PS1 {F4{I% T XJ BR 4, {H 5
U R R, SRR, 22 R g E R (P >
0.05), WS,

A3 B~G: 5 A A 5.10.20.30,
40.50 pmol/L NaHS & E2n (1.
i)
2 RETUEARERE NaHS
{ER THETATER
(x200)
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8007 NaHS 15 2 T 991 J5 A% i 2 90 1 85 K i J&8, WA %% 1

7o 50 wmol/L Vi NaHS % A IR T
Tl . ABFFERIT NaHS HyMIEE LS §0fLH, NalIS 17
£ . frEsK e, B HS-345 1,0 19 H* 4545 JE AR H,S,
gm. 245 NaHS 33% f) H,S BB A k. {8 1] TUNEL J5
=200+ gL, NaHS 7E 30 ~50 pmol/L ¥k FE BT, - M40

100f TR, TE 20 pmol/ L 3 FE P9 AR 51 b 28 TG T

1 2 3

4 5 6 7
415

a:P<0.05,5 2 B aix
1: sp84;2 ~7; 4313 5.10.20.30 .40 50 pmol/L NaHS 3 & 41
E 4 ELISA #%RERE NaHS 3} Ap1-42 (#9850

«—PS1(28x10%)

S .\ PDI (4210")

1: xbPB20;2 ~7: £ # 4 5.10,20 .30 .40 .50 wmol/L NaHS 3k & 40
&5 Western blot # il 7 [5]i% B NaHS Xt PS1 & B & iZ/E0

2.5 PI3K #= MAPK 13 % i@ % & NaHS %} PS1 & & &
ik e AR

X4 (1.12 £0.01) A7 H;,20 wmol/L NaHS #1(0. 65 +
0.40) I B T4 (0.62 0. 09) FE AL PSI B EIB(P <
0.05) , 7 20 pmol/L NaHS 4 5 B T-Hi4 6] TS5 (P>
0.05) X HRZH 5 A T-Hi41(0.93 £0.05) 4t PS1 ik T4 1t
2257 (P>0.05); 5 A THIAM,B TH4(0.62 £0.09)
PS1 R RIE WEFEAL(P <0.05) . LK 6,

«—GAPDH(42x10°)

12 3 4 5 6

1.5 B8 20;2:20 wmol/L NaHS 833 ~4:A FFi48;5 ~6:B F7ia
6 Western blot #4428 PS1 E QXX

AL BT M), NaHS 7£ 50 pmol/L it i3,
AR PCI2 41 ARL42 /K, (% PCI12 41 i
BACE-1 mRNA % & [ £ kK F . %o A
NaHS % PC12 4 T i 41238, B2 7576 NaHS 35
PC12 NI TR 5L T, 51 AR Al BACE-1 K F
W7 I8 F) PC12 ZEA K ARE XTRFE I8 T T 32 1k
JrmisE TR sz . W, AR L 50 pmol/L

A%, 7E Cheung %5 58 H, JFUAR 15 5% i M 22 JC 78
NaHS ¥/ 200 pmol/L I B 5 2 # £ 0 JH -, K
F 200 wmol/L Bf 5| LML CHET, 1M Kurokawa Zil9)
WFFE IR BT, NaHS ¥ B 7E KT 100 wmol/ L I 4 22 5T
TP R R, 7/ T 30 mol/ L B 22 50 i T TG
WA, RAETA W RGN A H, S W EETE 50 ~
160 wmol/L [l 4", {H Furne 2" {fi Fij < 4 (53
L RN H,S & i A 1S nmol/L, £ |, 455 3K
MITRYBIFSE , H,S TEfik A YR B2 TT REARAIR , 7E AR I3 Fl
WARSEAYFE

AB BAE— RINE KGN T AR, A o
e W ER . B ARSI A IEm AR R AR,
APP TE B 43 Wil ( B-secretase ) Fll y 43 WA il (y-secre-
tase ) EHI R P2 A st AN ATIE I ABL-42, T o AR
1R AR E M BE AR ik 42, APP 4 I #E o 43 W il
(a-secretase ) Fll y 73 WA FG 24 figt , 7= A2 HL R 8 3= 4 IR
AB. AD A, B RBHEREIE , - A 2 A R
AR TEMT N DTN, JE 8 AR BE | AU D 38 R AE  Tau 2
RS B A2 oe e e sy o M AR RsHER
ILEE B RS , -3 AT HY PS (WA BB 2 1 (Aph-1) |
2R E B9 12 (Pen-2) 1B 1 85 I 2
(nicastrin, NCT) 2H %, PS 4% PS1 F1 PS2 W i [A] 5
Yy, BT BTSN, PSTTE y-o3i g h BT B B4
FHo 7E PST KL DR 5748 1Rl Bk 1) S2 36 v, AR A i i
U DRI, TR PST RS v WA B A 5 A el
AB A, ONIRYY AD IR IR Z —.

A S EG Hr, NaHS ¥k BE7E 10,20 pumol/T. I I 35
D ABL-42 (1) 37K, T Western blot £6; U 25 R 3¢
B, 7£ 10 .20 pwmol/L NaHS i}, PS1 £ [ £ 1A /K i &
FEAK . 1 H 30 wmol/L NaHS ¥k e, [ AB1-42 Fil
PS1 F& /K BIFE FHIEAIG , HLH B8 AB142 i1 PS1 25 H
FIRBE T 3T BETE 20 pmol/L NaHS
T A, Hy S NG| R 28 0T g BEAR S 1, ARk B
H,S K HEMEAR AB1-42 FI PS1 & FIAY/EHT . 4 NaHS
WL i HL, S WA 2 ou B PRSI, 5 S 08 T8
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IR T R TT T AB1-42 F1 PST kg,

BN T LAE-3 U (PI3KC) 38 fif a8 o s 1 U L
i Akt fEE A A7 A AS U, FAD Hr PI3K 28722, )
TR PST 1y PIBK/AKt () F0TE , T fE 2 GSK-3 7y
VR Tau 2B AIBERR ALY o 22 FLIEE 1L B 1
(MAPK) {553 # 5= 55 S A R AH 0 P 1 25 17 805y
A, WAHMTE LB, MAPK Jf B 7E AD %% 5[5 B rp
P, AR VLB o TN TEREALR A I, H,S i
it PI3K 38 #1fi AN J& MAPK {5538 #5%0i BACEL 21
FAR'O L VRN IO S A HE S, H, S i A [ A 1ok
PI3K i p& 5200 PST A7 Shyith, A S50 4 7 2 AR
AR1<42 1 PSI 1 20 pmol/L 3y NaHS T Hiyk . 7
%5 NaHS T-Hith 2o A I, A PI3K 38 % Fl MAPK
15 5380 3 1 BEL WY 7], & 305 6 B AR L, 20 pumol/ L
NaHS [m]iffin PI3K i i BHLIET ) J5 , PS1 25 1 2R3k R
I, AR A MAPK BH W5 )5, PST 28 1 33k i 35 %
i, 5IA 20 wmol/L ¥ B NaHS J5 1 FIAHIA] . 15 B
H,S W] fEid i PI3K il A% PS1 25 Rk

FIFHAMNENE HyS D40 28 0 1 4801k 1 a7 L 94
TARAES IR FT, A IR N SE SRR 52, SR H, S fiE
R AR 22 RS T I 1 28 SR E SN, A3 S 6 B P DA R
HREN . BB T W AR H, S il i
V=4 H,S WIBERLEE B A hEE ( cystathionine B syn-
thase , CBS ) K BGEGUR KX BUIA R ZNRE . T FA THY
WFFEN H,S 52 AR A A1 B2, & B0 H, S ARk B2 I,
XA 2 TGIE 1 To ] R, AN g I WP T, AT AR
AB1-42 [{7KF-, IRl Gl i PI3K 5@ B 52 W PS1 25 1
Fiko ASH MM EE UL T H, S M BLIE B A R
FIREY) 5T (amyloidosis ) JE L1 T, 0 H,S 1E AD iR
57 AR PR AL TR (H H, S XF PST A y-43- WA B Y
HABAE ], i85 gt — 2P E5E
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