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HE . BRY K30 BRE b BB R B2t KR BAL R R IR B R G B 9 ((Caspase—9 ) KA 49 %5 w1
M. FiE %580 R 18 A K /Ny ikF S AR SD K REATHTR, R F R EH L2 4 A, B, B,
B,. B, %0, #4016 X, 53BN 6h 0%, 1%, 2%. 3% #= 4% L A B +2 L/min B4, CHABARE 24h /5, o
F b5 AR RBFAFKRE TS ; B RNRHENKRES (APP), B— EHH%ES (AR, ). A=B (MDA)
FoR FAHEALHE (SOD ) KFAB KB F L5 Caspase—9 FIAKFagtem, ATt odr, 48R OB, B,
BRI S A ZAMLER 2 A Gt FESL (P <0.05); B, R R%ALE A AIE 2 F A %t &L (P <0.05);
B.. B,, B, 2L F#-TF & ZMRHEAFG RS A 440 B, 4R 2 F A %t F &L (P<005), @ B,, B,, B34
R £ F R FEL (P>005), @B, XK EDL AN APP A= AR, HO kAL A 2B 2 FA %L
(P <0.05),B,.B,.B, 45 A Zife B, 2481k £ F A %it 5 % L (P <0.05),3 tE £ F R4it 55 L (P >0.05);
B,.B,.B,. B, AKX R iHL Nz Fas B 124 B 1 (BACE—1) BACE—1 &k M- fUEk & B 38 Ao 32 438 Ao
B, B, 2K Ri# L A BACE-1 2k K-F 5T A.B, #2 B, 20 (P <0.05), FLANM Yb#5 £ F A it 3 & 3L (P <0.05),
B35 Asait, B, B,. B,. B,ZAXRA AL N MDA &2 M-k R EKEIZHmIMF, SOD 4F T, L+ B, B,
AR R HELA MDA A ES T AL, SOD AL T AZL (P <0.05), @5 A#a4ak, B,. B,. B,. B, ZAKR
HLRGmieNFE o6 (IL—6), IL-8 FAM-LRERZ I M 235%, B,. B, B, 45 A 4 £ F A 44t
FEL (P <0.05), B, 48 A ZHARK £ F R4 FESL (P>0.05). ®5 A4k, B,. B,. B,, B, AKX K%
I, )y Caspase9 & ik ML RELRFIG mm¥gik, B, B, 205 A M2 F A%t EL (P <0.05), @B, B,
W5 AMAEFRLGIFEL (P >0.05), &t LRBRESRRAFASEIAERF (POCD) AL %W
X, H2ZIVREARMILA AR, EXRBRED T 3% 0, 25 KRk bR B S £ AR . ST A AUk
THLS APP. AR AR, F-FEAALES, VABARSE KR B R Ao m A T ¥,

KEEE . REE; KA BALHE M ; Al A

FESES : R-332 XHFRIRED ¢ A

Different concentrations of Sevoflurane on expression of caspase-9
and oxidative stress in rats

Fan Li', Shi-huan Li', Yi-di Huang’
(1. Department of Anesthesiology, the Second Affiliated Hospital, Hainan Medical University, Haikou, Hainan
571100, China; 2. Department of Anatomy;, the First Affiliated Hospital, Hainan Medical University,
Haikou, Hainan 570102, China)

Abstract: Objective To investigate the effect of different concentrations of Sevoflurane on oxidative stress

and caspase-9 expression in rats. Methods Eighty clean grade healthy male SD rats at the age of 18 months were
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selected and randomly divided into 5 groups according to the random number table method, each group had 16

rats. The rats in the group A inhaled 0% Sevoflurane and 2 L/min O, for 6 h, the rats in the group B, inhaled 1%
Sevoflurane and 2 L/min O, for 6 h, the rats in the group B, inhaled 2% Sevoflurane and 2 L/min O, for 6 h, the rats

in the group B, inhaled 3% Sevoflurane and 2 L/min O, for 6 h, the rats in the group B, inhaled 4% Sevoflurane

and 2 L/min O, for 6 h. At 24 h after Sevoflurane anesthesia, water maze test was carried out, the levels of amyloid

precursor protein (APP), B-amyloid protein (Ap,.,), malondialdehyde (MDA) and SOD in the hippocampi as well as

the levels of inflammatory cytokines and caspase-9 expression were detected in the 5 groups of rats. And the results

were compared and analyzed. Results The latent periods of the groups B, and B, were significantly different from

that of the group A (P < 0.05). The swimming distance of the group B, was significantly different from that of the

group A (P < 0.05). The comparison of the number of times crossing through the platform and the residence time in

the platform in the groups B,, B, and B, were significantly different from those in the groups A and B, (P < 0.05),

but there were no significant differences among the groups B,, B; and B, (P > 0.05). The expressions of Af,_,, and

APP in the rat hippocampi of the group B, had significant differences from those in the group A, the two indexes in

the hippocampi of the groups B,, B, and B, were significantly different from those in the groups A and B, (P < 0.05),

there were no significant differences among the groups B,, B, and B, (P > 0.05). The B-site APP-cleaving enzyme-1

(BACE-1) expression in the hippocampi of the groups B,, B,, B; and B, increased gradually with the increase of the

concentration of Sevoflurane, the expression levels of BACE-1 in the groups B, and B, were significantly higher

than those in the groups A, B, and B, (P < 0.05), and thhere were also significantly difference between the two

groups (P < 0.05). Compared with the group A, MDA content in the rat hippocampi increased with the increase of

Sevoflurane concentration, while SOD content decreased in the groups B,, B,, B; and B,; MDA content of the groups

B, and B, was significantly higher than that of the group A, while SOD content was significantly lower than that of

the group A (P < 0.05). Compared with the group A, the expressions of IL-6 and IL-8 in the hippocampi of the rats

increased with increase of Sevoflurane concentration in the groups B,, B,, B, and B,; and the expressions of IL-6 and

IL-8 in the groups B,, B; and B, were significantly different from those in the group A (P < 0.05), but there were no

significant differences between the group B, and the group A (P > 0.05). Compared with the group A, the caspase-9

expression in the rat hippocampi increased significantly with increase of Sevoflurane concentration in the groups

B,, B,, B, and B,; the caspase-9 expression in the groups B; and B, was significant different from that in the group A

(P < 0.05), while the comparison between the groups B, and B, with the group A showed no significant differences

(P > 0.05). Conclusions The occurrence of postoperative cognitive dysfunction in aged rats is closely related to

Sevoflurane, the characteristic is concentration-dependence. When the Sevoflurane concentration is higher than 3%,

the cognitive function in aged rats changes significantly after anesthesia. Its mechanism may be related to production

of APP and AP, induction of oxidative stress, the promotion of inflammation and cell apoptosis.

Keywords: Sevoflurane; rat; oxidative stress; cognitive function

A J5 N I g B % (postoperative cognitive
dysfunction, POCD ) ERREZFRIBTTEERGH
BRI R 2 RGETF AAE , HAFEICIZ 240 fRIE
REPEEELLA R MRS, By kAR E T i
AR, K POCD HYRAES TR 51 Z A1 5 5
BN BOR B 27 1 OCTE . LB I R R I A
TURREE25Y), WO 2 W AR AR A2 .
TOEY], JFAE ORI, s SRR, AR
Wi sl Joe e, R RRRESCRE, R, R
HARIT IR L S BB . (A ST
Feih, LR R AR BEA 2, AT BBy %
(EYSE=R AR eI VAN R XC L E 35 0 S el VAN 1)
B RE RIE Y A ZYPTIER - RERT K

RMERGEAIER. AR — S5
Hifg 1 POCD &AL T e 2R IMNEE AT E 4
IR B3 B B i & R ny ik — i
T2, BN )RR AR 288 AL D RE sz s
POCD WA REZMHNZ T ZNEE, W AR
GrALEE S R, PR AERLE R H A kA
SEAFINIERE, WA MERRIE ) 5T B E AR S A
s AR B A R R 258 . Ik, AT ik—
HHET A HT L SRR S5 N T B R AS K AE 22 H] 1Y)
KFZ LI ATRERIAILE] , AN IR RA S POCD (&4,
PEEIRITROR, AR LB R RO 4, X
PEAT-E AR AL B, AR N TRV 2 L ik T R RUA
IR Z B M52, BRGE T .
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1 #MEERE

KM ETH

eI 80 H 18 AN I K/INGE 17 S AR B A A Bl
TS GIATINTE, IR (537 +55) g, Sl
SHEERR YO AL SR BENUEC PR
oy 5 AL e A 4L A 6h 0% -EREE +2 L/min
S B A 6 h 1% L FREE +2 L/min (< 5 B,
41 : WA 6 h 2% LUk +2 L/min A< 5 B, 41 : A
6 h 3% -LIRME +2 L/min T 5 B4 : WA 6 h 4% £
FUEE +2 L/min 25
1.2 KNSR EEZILH
1.2.1 FIHALEE FEE Thermo scientific 22 H] -80°C
UKFE, PEEPET TR AF 4CUKAR, BigERRORAL
AN ES 28\ PHS-3C 8 ¥ 3 /pH 11, 22 [# Thermo
scientific 23 FI AR, 5% 38 FI 22 7] Solar 8000M 1422
DiReAam WA, #8[E Drager /A F] Drager Fabius 8000
TURRIEAL, P4 R BRBeRRIE RS g6 2 4R B B ) 9 T B
SRS 4, 12 Eppendorf 28 B fUE FEEAS , H5E
Gilson 2~ Al AL AR, S UVP 24 H] GDS800 BEAL
KRG bt
122 2250 LIEE (REMER AR ), ELISA
i & . Amyloid precursor protein, APP, MDA }%
SOD ELISA 175 & (_LiEp i AW RHE A IR A A ),
I 248 (32 Epitomics AR ), ACE-1 $iti& (1 :
1000 ) ( HPIEEA YA RAT] ), HHIEIE PRGN A%
FHRRWER, YR JEVESEEF T (nicotinamide adenine
dinucleotide phosphate, NADPH) (1 : 5000) ( £
Chemieon A H] ), IFEPiH 1gG (H+L) HTf&. HB-17
WA (AE B Y A R ), PR
IL-6. IL-8 . Caspase—9 ( ZE Abcam 7] ), —¥Hr (£
[E Santa Cruz A &] ).
1.3 KWHE

JITA S S YIRS 1 Rk AR S
W, BRI -1, AT A IR AP A
WO, BEL, R E T, i
BRZEHS Drager Fabius BYBRIFAIL S BRIFAE —MU-FLAHZE
2, B —MWERHER R, SIRSUEHZER:, AHFRH
[G] 5 107 I Solar 8000M 2 2 Ty it S A R 43 i 0 JpR
N BB S A E oSSBT F AR I 25 2H R BRI A
AR VR 2 9L R +2 L/min S80S, FRREERTER 6 h, 5
SEN AR AT TGS R P HEA TN, DAL BRI (1T

1.1

i) 7E (37.0£0.5) CHIFEREIN. 1 Solar 8000M 74
Z g R W — SRk CO, FIFRAY <k
POMCEE , JEIRT R R S -L A O R B, iR
TR - SRR )R R A I VAR Y TR N TS
EL 2R X 45 4 S AF K R W A I R R ) i A 52 2 7
IEHIEEIN. 6 h IR, ZJ5 ke &4k
B A 0.5 h 100% %S, I R Kl SR 24
G, EEECE . B 24 h 5, WS AR BENLE
B8 HA S G I L 2 BARRIEE , SR 1 G Sk A 3E
P E7E 2 A O 2 A AR A vk AS LAy il oy, i
BRI 24 h B URAEIFHCEAE -80°C Y VKAR TR Uk
TAE, DRI RRIAAERR IR . A i BN 57 B T
GV Cuy=l|EZ/S

1.4 HiUERR

141 REgEE  SERCLREREE 24 h J5IFGE XS
FHRBRIA TR T ILL, LEFFL 5 d, H7ELT 9
SR IFER, SR ZHOO 65 K Morris 7KK B R A TIN
HITIRERINE , 7T 4 d AT ENATATSEE, 55 5 d iFT
A AHER LR, KIRAERFTE 23°C, ERAEEAN LR
PR LIRS0 2 h ) SRR LA BT N A —
o BEE—AHEKE, KA AR BN IZ AR T 1)t A
K, GESRHAE 2 min T B R REEE &
1588 0.5 min (F6EFRERI] ). #5 K ETE 2 min WARHE
FFEIAET & LAER, WAEESS S d BRI AEK
-G, AR AR TR KRR, 125 H: 2 min
P ZE R B T 5 TR 4 BR A B R AR - 65 P e
GRS EA R 1]

142 KA &L A APP, AB .. MDA, SOD &
oAl SR I H 98 W BRE I EAT N K R A

FE -80 CUKA T K BRI S pn AU, AR5 BT &
50 mmol/L £ [ 410 il 51 F1 29 Joe FEm IR B A ol R
ZEPE D, 7E 4°CTR B0 20 min, #5334 12 500 r/min,
BT P B e e R P R TAEW, T
FETFUART 0.5 hoRe il & VKRR B, s
Jio APP. AB,,. MDA, SOD 7K (il & 4 e ik 57
UL BT ¢ A RN AL I AR i R R 1Y)
FES, KRN BRI AU B, RS S e R
FE R 3TCHI B PIT 1 he RS2 AT
WA, PR RAEAL, YRR Es R E R BTk,
HEE 5K EEE. A RGE AB FIRAA), #
JEHCEAE 37T CRIMFEA T, 10 min B GLE RS H01E
BALFAL AN 0.5 min, 10 min PEBROGEE
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(optical density, OD) {H. PAGAAFRN OD fH, REALAR
bR R 2 A FE R 2, AR PRGN 3RAF 9 OD
{ETHRIN AR

143 KR EDL A EEEF A Caspase—9 & A K-F
#ml R Western blot FEA7 KGN K5 K BRI S AR

AREA 80 CIKFIA URIRAF I, FREJR IR 1 ¢
10 (/L) By B A S F 320G, 21985 18 4C
R 15 min, FEHCR 12 500 v/min, B EIER. &
F 2 1% I BCA 550 @ i W kA7, AR ¥s H AY 2R
AR 73 - B R AT+ b B R AN — 3R P 2k
H, 9K B I (sodium dodecyl sulfate—polyacrylamide gel
electrophoresis, SDS-PAGE ) AL E, TR AT He
BEVARE A, MUK B TE AR K 5% 1)
AR AR WVE N B AW, 72 37T C T RMIES 2h, Z
Ja o A IL-6, 1L-8. Caspase-9. NADPH F1—#i
BACE-1 11258 W o 7F 4°CHM Nt ne, Ik
PR Gz bR VRN, 5 min/ IR, JEHEFT 3 k. SRIEIMA
SEPUR TeG YUAATARASRNY, 37°CHIHHE 1.5h,
FAMSRRZE pPREEVEIE, 10 min/ YK, 353 0. AL
AR, TEMRENAT X ST B, BEEw.
TV H] GDS800 HERZ {5 3 B B AF #E 47 2 2 B0
JiZ i £ BACE-1 FIA S JKBEZ B A LA BACE F#
LY/ G o

1.5 HFitFEH*

HAE /T HTR T SPSS 23.0 Gk, TR ERR
FHEE + hrmiZs (x+s) Fon, ZAHMEBER A
FRIT 2000, [ a) A He R A R Y
J7 25530, PRI LLECR ) LSD— ki3, P <0.05 hy2
SHG R

2 #HR

21 5AKRBKEKTLIGLER
SEILR] ¢ ORI ] 5 T AR 22 R A e it

X (F=18213, P =0.000), AS[H]As 8] s i) 3% bk i
2 ABA G X (F =29.376, P =0.000); 54
RS TN B AR IRk B R 2 R A ST R L
(F =17.564 F121.217, ¥ P =0.000) ; 5 20 (7R I8
fitahas A it L (F =8.219, P =0.000), ifi5
K BRI AR S LR 22 R G2 E L (P >
0.05 ), 5% 5 RIS HEIRR LA WoR, 4K
V- 5 YRS - 3 T e G R A B Bk [ o 2 A - ik
TR BE G T D, o B, A GEOT- B 2RI
KAFEARTIA] S A 2] A 22 g # 3 L (P >0.05),
IM B,. By. B, 415 A f LR ZER AR (P<
0.05). [, B,. By, B, 419 HF 5 4 RS S A5= 7Y
A5 B, bR A G FE L (P <0.05), {H3 4
() ZF R 15 G BRUCEU S A5 B F ] LA 25 SR e S T4
X (P>0.05), W1,
22 5#HKAR APP, AB. BACE-1 /kFLb#

B, RGN APP FI AR, L, SEAKRIEH A 4
WEZERAG#E X, B,. B,. B, 415 A 4f B, 4
a2 SA G FR L (P <0.05), 3 A6 2
Tegeit2# 5 X (P >0.05); B,. B,. By, B, 4l K
N BACE-1 25 Bii-L Sk ik B 55 nimi s, B,
B, 4IRS N BACE-1 £iX/KF=T A, B, il B, 41
(P<0.05), Wi bE2: RA G L (P <0.05),
W3 2,
2.3 5 AKREANNHEXIEFRILE

5 A4, B, B,. B, B, 4K SN MDA
i b U T E T R, SOD e TRE, Hrp
B,. B, A1 KGN MDA &85 T A4, SOD & &
NHET A 4 (P <0.05); B, #1 B, 21 MDA #1 SOD &+
5 A A 2zER TG FE L (P>0.05). WK 3.
2.4 S5 HXRBENRIEREFIERKL Caspase-9
RiLKFLLEE

5 A4 &, B, B,. B,. B, A KEEDN IL-

F1 S5 BARBAKERELWEERLE (n=8, x=s)
1d 3d 4d 1d 3d 4d R FERE
A4l 59.6 0.7 22.1£17.3 10.3£3.1 1197 +563 892 + 554 497 + 208 43+1.1 38233
B, 4l 59.9+0.6 382+ 18.5 20.4 +16.1 1330 + 482 1015+ 196 641 312 3.0+ 1.6 37.9+3.5
B, 41 58.6+0.5 359+ 12.1 193+ 18.5 1120 = 681 971 +333 578 + 456 250777 27.7+26"7
B, 41 593+0.6 41.2+20.7 31.0+15.8 1479 + 415" 1033 £422 790 + 539 1.7+187% 268+27"%
B, 41 59.1+0.7 512+ 186"  342+208" 1503 + 682 1244 +53 891 + 586 12+137%  261+3.0"Y

W 1) 5 A4, P<0.05; 2) 5B, 4, P<0.05



T E SR PR

5 28 &

%®2 5AKREDHK APP, AR . BACE-1

FIXKFEE  (n=8, xts)

205 APP/ (ng/L) AB/ (ngL) BACE-1
A4l 7.8+2.1 176.3 +29.4 0.51£0.12

B, 41 8.6+20" 217.8 +30.1" 0.57 +0.14

B, 41 102+1.9" 251.0 +28.3" 0.58 +0.11
B, 4 13.8+24"77  387.2+337"7Y  1.03+0211"7"
B. 4 1652777 4653 +40.1"7V" 1.37+026"7 "
FE 13.035 14.944 7.961
P1H 0.000 0.000 0.000

W 1) 5 AHE, P<0.05; 2) 5B AHHE, P<0.05; 3)
5B, 4HIL#, P<0.05; 4) 5 B, HILE:, P<0.05

*3 5ZAEKAREDHR MDA SOD €ELbEK

(n=8, x+s)

2151 MDA/ ( nmol/mg) SOD/ (u/mg)
AY 4.61 +0.64 101.3 +13.4
B, 41 476 +0.69 105.9 + 13.7
B, 41 4.88 +0.73 107.2+ 14.1
B, 4l 14.35£1.92" 65.1+9.7"
B, 41 15.67 £2.24' 55.6+8.9'
F1E 9.871 9.732
PAH 0.000 0.000

W T 5 A4E, P<0.05

x4 S5HKRREIR IL-6, IL-8 K Caspase-9
FTikKFELRE  (n=8, xxs)

2051 1L-6 1L-8 Caspase—9
A# 0.33 0.07 0.35 +0.08 0.33 £0.06
B, 4l 0.41 +0.06 0.43 £0.06 0.42 £0.08
B, 4l 0.67+0.07"  0.68+0.06"% 0.46 + 0.09
B, 41 0.76 +0.05"  0.80+0.05"% 0.82 +0.09"
B, 4 0.89+0.06"  0.87+0.07"% 0.89+0.11"
FAH 5.940 5.934 4.073

P 0.000 0.000 0.001

H: 1) 5 AE, P<0.05; 2) 5B, AE, P<0.05

6. IL-8 FKihKH-L oMk BE G NI NE 9%, B,. B,. B, 4
5 AHWEZEFAGI 2L (P <0.05), B HF A
W ZER TG L (P>0.05), 5 A 41, B,.
B,. B,. B, KN Caspase—9 32k -1 S Bk ik
FESEhTG SR, B, B, 45 A HILRZERASIT A

X (P<0.05), B, B, 45 A HHEER LT FE
X (P>0.05), W 4,
it
Il PR 4% 52 T ARG 7 19 22 4F (8 5 Bl 8 e At
SWEDRZEWE 2, MEFEREN S, EAES MR
A J5 N L % (post operative congnitive dysfunction,
POCD ), BRI A2 15 I 472 A AFFRESEL |
NAEBUESFRFEEREIR s FAMIFSEFE Y, POCD #YK
AR PR R ILEVE RS, A0FE O RS A5 |
. EIRNR L REBE . DIEER L RKINRISE L
255 IRZMITIES:, BEEFR I, POCD Y
RARBLREN, JUHIZAERTE 70 2 LU B R R
o TEmIK E, POCD B4 5 & A TR T D IESE R T
RIEZ AR ZERF T, BRT ARG I
BSR4 N JsUR B s B &a AT, (2
POCD WYRAANTCE A, HaBA WA OB, 2
U5, LS SR ER AR, B 3 2 AR R
BEARJGATE R AR UUE S e 2 e e
POCD YA R BAE XS RAATAISE, 230 Hotk A7
BRI ) ) L SRR A BRI, LRI 5 Y 7Kk S
SERAESE POCD WK AR, A3 48 HALRR
WM LR A (1.3% WP ) TERBiSAE—a R I
Gy N R 2 R Tal VAN A ERTE R SR I = RaA R o NPt o
BRI BB R 2 — " BRI, AW —
XA ] e JBE 1) - R I AR 24 R AR D RE Y 52
WA P TR, e HARFIRL, LAY Bl il PRI £
B HRR B 1)L SR SRR T

L R BN 22 BRI SN N S A JRR I 1 L AR
2y, BATEZC . B A5 . X SCE R
XF ML B 275 M/ N, )12 LB F g4
BHERRE T BT, -EIRAESE POCD 1Y%
A, HATREMIMLE N - OFEHERTN B TERIAEERIARSE
Rk, M-S N tau 8 H i BRI 284
PRTIRE 3 Qi FAE RN MANIERET ; @ THLE kL
JESP- A 7 A KA B R . Morris 7K 28 B HI
FR AT SRy 27 6 BE PPN Sl 2 [ 27 T e RE T i —Fh s
%, W TSR S ) A RIAIRE 1 A8 A LA R 24
Yyt S B~ ST FCAZRE T B2 M ARSI ok
I H AR BAE 5 d KR E g A8, &4
R BB VIR TR A E G, AR 2 5 i I )ALz Bl
(R BR PRI MR AR R, X BRIl KR I R 2H R B
{0 SRS N TRk VA= Ak S e i P (B S AP STUR TN TN

3
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FRAG TR AR S it 25 R A VR BE A T i R, kit
U e A 8 )L SRR I A 235 ) K RG24 2T E o IEAh,
TF5E 45 R PR A R v L Uk 1 R BRI P B
Ja T B AL R B R, Lt 5 AL,
DU E AR R AL Sk v Bk, g 2T Fnil
fCRE I Z Bt R,

AB J& POCD HEZE R B 2= 3545 2 — "', POCD
FIFT R iR ( Alzheimer disease, AD ) EAAFELIA)
JRERSFI R © B - STILEEAN v — S A S DA
FAHAS APP 7742 AR, FEIEH AMRET, JEZERR
BT AR, MERRETM AR, defs sh &,
4 APP i A B PRSI, SERIL AR SShIEIT
AN (T)RA £ i 222 i M NS M 2o Sy W O S g
W AVREE T, AR DULEUNZ, Rk POCD 1
RS st o izt AR AL AT BE b JE T
% Caspase, IR T, APP 1 BACE-1 ik
SRR, A AR WAAHRNIG I, FEMFETTAE
[ -APP 2 —FhfE 2R LU h Fak N AR T, ol
M TCI SR AL AR . VR —Fh Sk R N
APP TERAE N BT 4 e i 55 W ORISR A
KFLTHE . APP Al B a—. B—. v - S5 R,
Hor -l y - BB L2 S 13 APP 23 i
FEAE AR . ARSI RIN, LR R 2 APP
MRk, o HJE Y LRk B i 3% iF, APP (3
RS TE . ME— R R, RT3
APP mRNA W65, IS APP iRIA7KF-. AT
16 APP B3 fat Bt rh, BACE—-1 J2 8 SCHE ] i PR
fit, HERIKAKT-LEHIEm AR WK AR
PN ZAE R AT L Ek b P S, HOE 5 ) BACE-1
FEARAOEREIN, T EL - R R T, HE
MR BE LT v o (IR B YL SRR X BACE-1 /K F-JCHH
SEEAR, 3T IR AT B S T | R B AL R
AT AR T A2 2] IC A BE T R IR /N

SOD W} —Ff BB A% 115 ok A 0 R e B B AR T 2ot 7
TR E YRR G, YRR A
B L0 EEY) B, MDA W2 HLIATE G 2 50 FEE il
RGEMERTT PR R Bt Ak, HoTx A
Z A RRRITR A T8, S| &R Bt A AR,
MDA 10 8 5 5EAE A AT AR e i HLAAR g ok 480k 11
FEPE DL K AN AZ A R . A 584 - Sk T s
PN B AN A AR AR i A R ) AR i 3, T
HEAMNFL M AR R BN, SRR R L

JRTEEf5 LR SN Y SOD # fEFEAIC, 17 MDA & 5 THi o
e/ ot N1 W oa U R C AR QIR ST P o N
FH POCD WALHIZ —o ABFREE R B, L
WS IL-6. 1L-8 S5 50E K1) & Caspase-9 HY3RIA
BATAICHE, BEEMEERNE N, B, B,. B, X B, 4%
FEREIL-6, IL-8 F1 Caspase—9 FkH M, X iR %
SE VB2 T L IR S BOC R A2 POCD Y3
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