35 B 24 W) R - B S Vol. 35, No. 24

2013 4E 12 A 30 H J Third Mil Med Univ Dec. 30 2013 2625
LY ——
LR . 1000-5404 (2013 )24-2625-05 'L/\ %

HERR IR NN I BE R AN B B HE R SRR IE

BAE AT, R4, N EE, % (400016 X, FE R <A} 2 B I 265 — 2 e ot 20 P Rk, B P T 4 28 2 L A 51
%)

[FE] HMY LB (DM) /NI RE MR N AL = (H, S) (Es k-3~ il (CBS) iy fk . Jiik
40 H CSTBL/6J /N0 Sy XE i LURAS UL o 3 ik B 20 7 /0 Sl v M v B A B R S R MR A7 11 2 (120 mg/keg) 155

2 AURERR G (T2DM) 8, T2DM REAUZH FE43H 4.8 (12 F1 16 Ji] 4 ASIAH A . Morris 7K 2K 27 S 5 T 4% 26 /1> BUA HIBUE
FHURRBR H A S e LA T G B 5T W N 1, S AR, CBS IR M B3 1 A5 R EAT AR G0 Mr . &5 S IE W 414
FE,4 JE T T2DM /U (3 ST S 36 A PR AR DT AR AE 4K (P < 0. 05) , 8 Jifl i 2 [ R 2R S 6 vp 1 5 T 7 4 PR 452 B I (1] 77 73 ¢
TFURREAR (P <0.01) 512 16 JEI i 2 57 H, S 7K (CBS i 14 & CBS 2RI HIFEAT (P <0.05) ;812,16 JHIFifE Ly H,S /K
“F- CBS [ P ) CBS 8 AR BI WA (P <0.01) o AHIC MR W], BT e 5 H,S &5 K CBS 15/ B RIK K-
IEAHSG, 851 T2DM /) RRUIGZH 2L H, S 5 ik CBS Wi M b 2 1 38 X080 NI D RE T e, 4RI N JME H, S izl |
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Cognitive function and cerebral hydrogen sulfide content in diabetic mice

Qi Yunwen, He Xuanli, Zhu Lijuan, Liu Mengjie, Yan Yong (Department of Neurology, First Affiliated Hospital, Chongqing
Medical University, Chongqing, 400016, China)

[ Abstract | Objective To observe the changes of hydrogen sulfide (H,S) and cystathionine-B-syn-
thase (CBS) in brain tissues and cognitive function in diabetic mice. Methods Forty C57BL/6) mice were
divided into a normal group and a model group. Mouse models of diabetes mellitus were established by high fat
diet with intraperitoneal injection of medium dose streptozocin ( STZ). Mouse models were subdivided into
groups of 4, 8, 12 and 16 weeks. Changes of recognition were tested by Morris water maze. The gas level of
H,S, CBS activity and CBS expression in the brain tissue were detected by immunohistochemistry and sensitive
sulfur electrode assay. Correlation analysis was conducted. Results Compared to the normal group, the laten-
cy of memory of mouse models started to increase at 4 weeks (P <0.05), while the percentage of total time left
in the target quadrant began to decrease at 8 weeks (P <0.01). The gas level of H,S, CBS activity and CBS
expression in the cortex of the model mice at 12 and 16 weeks were significantly lower than that in normal mice
(P<0.05). The gas level of H,S, CBS activity and CBS expression in the hippocampus of the model mice
were significantly decreased at 8, 12 and 16 weeks, as compared to the normal mice (P <0.01). It was re-
vealed by correlation analysis that the gas level of H,S and CBS activity were positively correlated with cognitive
function. Conclusion The gas level of H,S, CBS activity and CBS expression are decreased in diabetic mice,
and the cognitive function declines as well. Reduction of endogenous H,S and CBS activity may initiate or exac-
erbate diabetes mellitus cognitive impairment.
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20 fited 90 ARAR, WFFE AL H AR A AT R
HIRMA BB AL 0 (H, S) ZEA WA N 7T L& ik,
HEA P55 fi i 2 9 o g 5 IR IEAZ (long term
potentiation, LTP) '/ K &7k i 85 25 22 Fh A BEAE T, A
Rk — S AL R — S AR S AR N A 3 R AR S
AT WESE & B, WP H, S B He E AT ik 50 ~
160 pmol/L, B[ /K 7% 16 BK 9% ( Alzheimer disease, AD)
HI Y H,S KO Z9BEAK 55% 1, AD 44 3¢ H,S
REAR [ R0 D 2202 (Hey ) 3785, DA AD FE 35 1M 3%
UK IIAEAE H, S AP RARI LA

2 AUKEPR IR (type 2 diabetes mellitus, T2DM ) & i
F AR AR R A . T2DMHR 355 A A M D e
5, A2 2] Be ) R eA2 i o T E R R
B, G K& AD A E YIRS HATxE T2DM
KNI RERE R PLE i AE R, &2/ 5 H,S & &
AR 527 ARSZEG . T2DM /)N BUREHRY A6 He f o
5N H,S CBS & it SOAFI Py aEE 4k, #%3°F T2DM A
MIRES H,S AR A ICHE

1 #REFE

1.1 &R XA FE

45 MKAK T Z (streptozotocin, induced diabetic rats, STZ) , ¥y
FEIR % 1, 2 EC IMBEASCRD I AR 4K 45 5 2 73T (PXSJ-226) I
IR (PAg/S-1-01, [WEERRE) ; BCA & 11 B I 1)
B (=K P0010) ,CBS $Hifk (ab135626, Abcam /A7) ; OLYM-
PUS-BX51 IF &%) W38 Morris 7K 2825 Ke 43 B4 4 vy & R I
BRSSPt
1.2 ZBshhra R R E 5

4 A% C5TBL/6) /MR 40 H RJTTHE 25 ~ 30 g( FREERFK
2SS Zh BRI ) o A M RET A RN IE X R A, AR B
DL Mg s s e iR R 4 F8) (A Rk 4 : 10% 5% 70 . 20% JE B
2. 5% MR 1% MEEREL 6. 5% s MUARVEL) , F5i5 - th B 1 R4k
YU, 1% 120 me/ke BRI ES STZ i & T2DM., 23 BI7E S 5
3.7 d Ko 2 JA G oY R I, iR A R iR, 2 S b =
16.7 mmol/ Ly T2DM #R R8Ty . FEAR AL 2 Jig 4k 5 L v g v
TRRLIR S $ R 5o 48,1216 J&, BEANETAH A 5 Ko 43051
BEEU A AH R CSTBL/6J /INERAE Ry 1E 5 %o B4, A 5 1, R
SR AR
1.3 Morris /Ki% & £

FEAVA /N B A 3 F 48,1216 JE B 47 Morris 7K 2 5 52
L K HAA I Th g, 5 1 R 4 HA
1.4 HBFHEARN T S

AP A ST R HyS B U R AR U AT
WAERBE T RPN 2 h DI K EURe itk 5 2 il —ik
BABIRES S R ERCE R id k. B oK vk B Ak, A
— ARSI, AR LR A RS T K P DL R LR R RS
BEYCI A R85 17 (0 AR o S® 7 W B S AL R BE  5. 10,
20.40.80 pmol/L ¥ AR HE M £E o

L4.1 B fs HyS Fipgille /BRI Sk U , BOHT
SRS 00/ BB o R 185 E5 4% 50 mg, LA 50 mg = 500 wL (5 it 73 £
10% ) A A BEER K il 25 AH R 519 B 2R 5937 500 WL fin A
N (10 mL 4R, UK S 296 E42 1 em 5 0.8 cm B H
S L), FAA 0.5 mL 1 mol/L Y HCL (14PN H, S B, )5 i
A RFLAIMA 0.5 mL 1mol/L ) NaOH LWt H, S, i i
M,37 CHRIBFEIRIFE 4 b, U e LA, A bt 40 i )5 it
Frimse  ARPEARE LT S* T W . AR 41415) 0 4% BCA 3%
W5 B MR BE (™A% 12 B BCA 70 vt B P E 784k ) , A4
H,S & &I nmol/mg & /R
1.4.2  J2 . i 5 Py B B%-B-4 i i ( cystathionine-B-syn-
thase, CBS) ¥ £ il & /N BB T KiE S 4% 50 mg, M
50 mmol/ LR ZE i (pH 6. 8) il 5 10% ( i /3 40) HES
W IR (0.9 mL 100 mmol/L BERRZE i pH 7. 4,50 ul
10 mmol/L Zefig - 21K ,50 L 2 mmol/L BEFRNIL 2 15 ) , 4
A, B B H S L 1 mol/L NaOH 0.5 mL, i 5
F, KNS 37 CKIEH i E 90 min, fill 50% (B 5340 =54
Z 7% 0.5 mL,37 CHFE 60 min 2 117 i, B g FL g A 0%
T F AR R I T HL, S & i, 81509847 BCA i, it
BOH,S AR, 451 L) nmol/ (min «+ mg) Fon
1.5 Sykzde

BUBR OO 2 2 K g o A3, i 2o IR U A, R -
SABC 77 & UL BRI By BV T i) CBS Wik, B RE
W AT K T A K AL, 3% 13t AR UK P TR T
PAEE T, I8 ILF g3, bt/ B CBS —4i(1:100)4 °C
W AR ESTR 1gG 37 CHEF 30 min, SABC X 7|
37 C ¥E 30 min, ZJE T~ DAB {45 ~ 10 min, DLFH M =4 2
PRE, I RIRAR G . AR E Gy, ERRR RS 41k , DR EREE
IR, OLYMPUS-BX51 IF & %%t 5 i 45 WL ¢ . FEAH I 70 B 42
T, B B B0E B (BRI St E ) .
1.6 %itsam

R BAGELL x + s 3R, R AT SPSS 17. 0 et 3 A it 4700 57
FEAS ¢ R0 (BRI 2R 5 2250 BT AR DCPE 43T o

2 HR

2.1 Morris 7K 2k & AT A FHm 25 R b4

211 ERMATERGSR  SAUNRIERIFR BT &
A REBR IR0, LI LA, FEMIRAY 4 d AT SRR DR 2
BUT MRS IE 4145 I AR A1 VB R 09 22 R R 40 32 3 X
(P>0.05), SIEHWAUNEILE, B BR BT K (P <
0.05) , HrhBERIAL 812,16 Ji 2 1F 4 4142 4 B B i (P <
0.01) . HERIALM LLBE, 4 J 435015 8,12, 16 A WA % &
(P <0.05) , LA 4145 i H 5 1) 22 53 R 46 TH3 25 (P >
0.05) , FHIMHRAG/N UL G 4 & Bt B4R B ST RE T Wl
8 JA b tH BRI 0 (2 > IEAZ T RE R

2.1.2 ZFEHEREK WP AR/ RIS R IR T
T3 LG, LI 1B, BRIZ 4 JEIZEJF £ BT 1 G R A5 9 e 1) 7
53 WRRIE 3 41 AT WA, 0 TG 5 3 3L (P > 0.05) s I 4H 8
12,16 JAI7E 1% 5 FRA B i ] 1 43 Lo 39 W1 B B (P < 0. 01) , 4
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a; P<0.05, b: P<0.01,5 EFMIkiz; c: P<0.05, d;: P<
0.01,5 4 Fitik; e;: P<0.05, {; P<0.01,5 8 Ak, g: P<
0.01,%5 12 Al
E1 EERESMRKEEIRER (n=5)

2.2 EFREL ST T

HIEHE M, AR RIZH /N 4 RS F BN H,S & i o B
ARfe 8 BT H R A WA HZER L= E XL (P>0.05),
12 JEI H,S & 7B i/ (P <0.05) ,16 JEBF & BN H,S &
AR R (P <0.01) ;#5740 4 Ji 5 1216 & ,8 J& 5 16 J&
ZFEHITFE XL (P <0.05,P <0.01) , WWE 2A, HiE#HH
Mo B /INER 4 R T T P H, S & B JC U B AL, HA &
A H,S /A ST L (P <0.05,P<0.01),
12,16 JE B S mi b i (P <0.01) ;4 {5 8 J#,12 i 5
16 JE %R TG L (P >0.05) , FAAH & LA it
#5(P<0.05,P<0.01), VLK 2B,
2.3 KRR GELN CBS EREAWA

SIEH A L, R RIZH /N 4 SR B2 5 CBS 6 TG
254k, 8 JE B IS PR RS A, (H 22 R B G E R (P >0.05),
12 JA Bt/ S P CBS il 336 4 B 0 2> (P < 0..05) , 16 J& i
IR B (P <0.01) ;5940 4 &5 1216 J,8 J& 15 16 Ji 22
SHEGIEE X (P <0.05,P<0.01), WK 3A, 51 % 4 A
Mo, BB /INBR 4 FRI I E T Y CBS 3% 1t T8 B B A8 1k, HiA &It
AHEIEYEREIA R it 3 L (P <0.05,P <0.01) , Fd 12,16
JEI S PR S I W e (P <0.01) 54 Ji 5 12,16 JH 22 5 A 4t
H2EE (P <0.05,P <0.01) , HABIRIZE 20 W] L 4022 7 JE 40
R YL (P>0.05) . WL 3B,
2.4 CBS%&& % kmitsR

A4/ FUINZHZU AT UL CBS [ BRI, BRIk Sk B

S — G BRA5 B I 8] 7 23 (%)

AR, 230 T /N BRI Bz IO 1A S5 A9 8 0 4 ) R i e
b, JELLHE S CA3 X AR . E7UH 8 J& 55 1% 4 AH Lh, B2 Il
TP PH P SRS A M T34 G O R I, Z R RS R
X (P>0.05) ;12 JEF 16 JE /D& B (P <0.01),2 A [k
BMERTHITFEL(P>0.05, K 4,3 1) ;A5 BRI
8 A PR 2 1 40 M ST 3400 %% 1 L B30 S e x 2 W b /b (P <
0.05) ;12,16 AW/ TR . (P <0. 01) ,2 20 ] L4 2% 7= o 40
TR (P >0.05,85,5% 1),
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F1 FHENRER.EDHN CBS BERIE (n=3, x=s)

BFME DA R A
415 PEAINISC  PRORNOMC  PEADNDC  PEAINOL
e e e I
IE# 4 1.50+0.38 1.82+0.58 0.66+0.26 0.77+0.19
8J 1.45£0.16 1.78+0.35 0.65+0.18 0.77£0.16
128 1.49+0.23 1.75£0.23 0.62+0.14 0.76 £0.14
16 &l 1.47+0.23 1.75£0.28 0.65+0.17 0.76 £0.11
HEAILL 45 1.48+£0.29 1.63+0.27 0.63£0.17 0.74+0.24
8 1.22+0.23 1.36+0.12* 0.55+0.19 0.59 +0.09*

128 0.83 £0.135°0.92 +0. 18°¢0.36 £0.08"10. 38 +0. 07bcd
16 J&  0.74 £0.15>¢0.87 +0.24b¢c 0. 33 £0.08"10. 40 +0. 08>cd

a: P<0.05, b: P<0.01,5 EF4ts; c: P<0.05,d: P<
0.01,5 4 Frbsx; e: P<0.05,5 8 Blibik

o AL ER ;B4 FAEA 4 C.8 AR ;D12 A

P B E: 16 R

B4 EEAKKEN CBS EAENMRERAR
% (S-P x400)

A B4 ;B4 AR 2 ;C.8 FIAEA LA D12

BRI E 16 AR 2

B 5 feEAfeil CBS EAENREDAR
3£ (S-P x400)

2.5 ABXMoH

ELLRASE 2T 45 S 0 /s SRR Pl e O A5 1 e TR L Vg
H,S & M CBS iH 3 5/ RS — Z BR 45 6 B 8] ' 43 LL OE
FXK(r=0.958, r=0.956, r=0.967, r=0.907, P<0.01),H}
MG LH 2PN H,S Fr i R A ik H,yS Az il CBS 1t wi Ik 5 2% >
JEIZINRE R IE A E .

3 g

DM A AD 348 F5 200 5% T MEHes , 26527 T
FUATIERET . U RERE LG A % DM
B AD SR 2 £ 96 R0 3552
1% B T2DM ST RER S 4756, DM A AD 69 e
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B#AE DM B35 15 30% ~65% ,IA ki AD Flii 4 P X
SE 3K

FSE (VD) fah 7 fa ke N . K ) DM Al i i
It (1) 6] 28] B 2 12 DA 88 % [ 2 25 % F1-5 L ik iz 2 1L V7%
WA, 5 T & 4= VD', DM i 0] i 5 5 i B A AR
WA MmN T ERE ML AR
WEIAL LR =Y M2 AR L 5 R fh & DR 32 Bt ; e Jil
5 2 MLAE SR ) 225 5 e Gl AR 5 i s ) i g 22
e,

WYRYE H,S FE IR B EE 3 MR 550 7, 7F
RN EHEIFHENEN . H,S fFEfR N £2 i CBS
KWe i ik -y-%4 fi B (CSE) i b L-2F Bk 2 R 7~
CSE 1 CBS {1401 HAT LAV S, 76 IR 2 SV )2
WL RN R AT CBS ik BRI 2 R W N
PEPE H,S AT B4 5 CAL X LTP g2t ffgpp
M AR IR L T RET Y R 4
THRE LU M 28 5T 15 i 5 40 = 1) ) £ B AL e
RUEZEIRIPLR H,S EMAE RGP A H] 2% V]
HIEEZR . CBS # & BL7E MG R G0 U2 S rp e S
KKV, T H,S 548 2 5850w 19 WF 5% 1O Bk
Z R CT HyS 5 AD RO s iy 98 H TR
Ao AR AERT I WAER T AD 1 VD £ 2 1 i
H,S Bl R B S5 hs m E s o mi7e DM &
FHH WA H,yS B B (RixX — M4, I Him it i
37 DM K ERBSALIA 2 B H, S Ak I rT g5 DM 5[ hY
M S8 AT 5= I DM 5 f4 TA 0 451 AT B
H,S HyMUEA C,

A S 5 308 2o K Y R A v B R S B 3 STZ
A% T2DM Y H] Morris 7K 24 B 52 564G I /N Bl 2% )
TCAZEE ST, 38 I FURRARL i A v L A e 2L A 25 D A I ik
ZHEZUN H,S & &8 M CBS 97284k, SLE W% 2] T2DM
ARSI 4 JEE, DM /N B B 2 ) e R , i
HAUN H,S & i CBS i M M (R A¥ To I i A8
Ak s EEAR AT 8 JEJTUh H BLPA SR 1925 ) 1EAC DI RE R A
WE TN H,S Fr ik CBS I M b 25 11 38 1k W 0 A1 5 2
BT 1216 JAmE, IS et — iR | Je R i
M H,S &t CBS 36 P S 3R (R It — 2B b
PIFRATTHEI , DM 5| & 19 H,S & &2 5 T
LB R ACIZ N RE 4 R RG  F

HHETC A DM KB I A& i) H, S CSE
J% CBE ZE AL Ry A 4RIE " " . ARS8 478 T 76 DM
ANEUKZE U H,S & i CBS 3 1 & 8 Rk,
TN RE DR , I N P H, S 98070 CBS {1 M R A%
AIRES 5 & K NE DM A AT RE# R, {2 DM 5]
KB H,S /b CBS Jif M M B 3Rk kb 50
g R LA AN B, A Rt — 2R o
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