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(WE] Ex R R -0 25 R Y 5 2 40 B4, A0 28 i B L B2 40 il ( MECs ) B 4% 5 8
A fi, i VR P B9 2 43 BOE T SE e MECs B9 D RE , 2F 1 Xl 22 9 S RE 7= AR A FsE e . BEY BRI W
rh Ay M 28 B R X MECs DRI 200, S MLl 2 505 JOm UL A F SR 3R T kR . FiE 158
FEH N MECs Bk il #5 BB B 1280 T 96 FLRG SR M0, 8 BE O 1x10° /4L, 43 B 78 85 572 3 H A A im 100,200,400
600,800 11000 pmol/L A Z IR E 12 .24 .36 .48 F1 72 h, K IS A Z IR & VE Jy 1E 3 X BAAL, R A MTS 50
25240 MECs 138 23 (OB HE Ay ) fH o 2R 600 wmol/L 43 2R 43 W% & MECs 24 h I 48 h, R iR N4 &0 #
P2 TE 5 %k B, SR 52 7 52 PCR 246 0 448 it v 768 40 £k 47 15 1k T ( SOD ) mRNA HI A4 5 25 11 90 (HSP9O )
mRNA [T 35 55 R A ELISA w46 I 40 g i) Bt LAk RE 77 (T-AOC) |, 38 1 %¢ St ¥ £F DCFH-DA WL %< 41
MG HE R (ROS) M FOGIRE . SR 398 MECs AE K RIF,3537)5 72 h 29 80% 4 A Bl & . ANFIRIESR
SR K5 5% 2 Wi A R VAR B 1 1 B A P R D ) S K A0 B 3 A R W T R, BRI 2 R A i L
(F oy =52.501,P<0.001;F,,, =8.505,P<0.001) . SZ46J5 24 h fl 48 h 25 % R AL FE 4140 i 5 SOD mRNA %}
5 1 1 U] AR T [ e [R]  E % BR AL, 25 R A G2 L (1=20. 278 (1= 16. 724, 3] P<0.001) ; 5 A MR AF
F MECs J5 24 h 48 g 1 HSP90 mRNA A8 xf 2 ik & B 0 i T IE & X B4, 22 7 A Gt 5 & L (1=5.065,
P=0.002) SCEG 5 24 h R TR AL FEAL 41 il T-AOC 3 $£4 (30. 835+2. 094 ) nmol/ ( min + L) A F 1E & XJ &
ZH 1Y (32.873+2.317 ) nmol/ (min » L) fHE S TG T2 X (1=1.599,P=1.414) ; SCH 5 48 h 73 & s 4b FL 41
4 T-AOC {14 (29. 561+1. 831 ) nmol/ (min - L) ik F 1E % X 20 19 (33. 680+2. 039 ) nmol/ (min - L),
ZRAGTFE L (1=3.682,P=0.004) , 52 MALFLH AN ROS 25658 T 1E & X B4, 45 & R 4 #1240 4k
FHJS 24 h f2 48 h 4R ROS & H 43 ]y 48. 110+1. 712 F140. 982:1. 853, #4 W] i &5 T 1F % X B 2H iy 36. 608 =
1.009 1 37.153=1. 424, 2% S G il 23 L (1=14. 178 ,P<0.001;:=4.012,P=0.002), % HAWmA
b4 S1 85 37 MECs (138 A=, HoX MECs 19 2% 95 3 1 -5 501k B 38 38 7 LA 2% .
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[ Abstract] Background Meningothelial cells ( MECs) occupy the predominant cell component of barrier
between optic nerve and the cerebral spinal fluid, and any change of cerebral fluid components probably affects the
MECs function and further impairs the optic nerve. ~ Objective This study was designed to investigate the influence
of glutamate,a potentially excitotoxic amino acid, to the functional changes of MECs and provide a theoretical evidence
for clarifying the mechanism of optic nerve disorders. ~Methods Human MECs strains were cultured in vitro and

prepared into cell suspension. The cells were inoculated to 96-well plates with the densities of 1x 10*/well. The



rh A SIS IR RN 22 75 2017 4F 5 H 45 35 %45 5 #1 Chin J Exp Ophthalmol ,May 2017, Vol. 35, No. 5

glutamate of 100,200,400,600,800 and 1000 pwmol/L was added into medium for 12,24 ,36,48 and 72 hours,
respectively, and the cultured cells without glutamate were used as normal control group. MTS assay was employed to
measure the proliferative rate (absorbency) of the cells. The regularly cultured MECs were divided into 600 pmol/L
glutamate-treated group and normal control group and the cells were treated for 12 and 24 hours respectively,and the
expression of superoxide dismutase ( SOD) mRNA and heat shock protein 90 ( HSP90) mRNA in the cells was
detected by real-time PCR ;the level of total anti-oxidative capacity (T-AOC) of the cells was processed by enzyme
linked immunosorbent assay ( ELISA) ,and the reactive oxygen species (ROS) production was determined by DCFH-
DA probe. Results Cultured MECs grew well and formed 80% confluence after 72 hours culture. The proliferative
rate of the cells were gradually decreased with the increase of glutamate dose and the lapse of affected time, with
concentration = 32501,
=8.505,P<0.001). The relative expression level of SOD mRNA was significantly reduced in the

significant differences among different concentrations of glutamate and various time points ( F
P<0.001;F, .
glutamate-treated group compared with the normal control group in both 24 hours and 48 hours after culture
(t=20.278,t=16.724 ,both at P<0.001) ,and the expression of HSP90 mRNA in the cells was significantly lower in
the glutamate-treated group than that in the normal control group in 24 hours after culture (1=5.065,P=0.002). No
significant difference was found in T-AOC activity between glutamate-treated group and normal control group in 24
hours after culture ([ 30.835+2.094 ] nmol/(min + L) wvs. [32.873+2.317] nmol/(min - L)) (t=1.599,
P=1.414). In 48 hours after culture, T-AOC activity was (29.561+1.831) nmol/(min + L) in the glutamate-treated
group ,which was significantly lower in comparison with normal control group (33.680+2.039) nmol/(min - L)
(t=3.682,P=0.004). Fluorescence staining showed that the intensity of green fluorescence of ROS in MECs in the
normal control group was weaker than that in the glutamate-treated group under the immunofluorescense microscope.
The ROS level was 48. 110+1. 712 and 40.982+1. 853 at 24 hours and 48 hours in the glutamate-treated cells, and
which was significantly elevated in comparison with 36. 608 +1. 009 and 37. 153+1. 424 in the normal control group
(t=14.178,P<0.001;t=4.012,P=0.002). Conclusions Glutamate inhibits the proliferation of MECs in vitro,
and excitatory toxicity of glutamate on MECs probably is associated with oxidative stress response.

[ Key words] Glutamate; Epithelial cells, meninges/pathology; Optic nerve; Oxidative stress; Excitatory
amino acid/toxicity; Cell proliferation/drug effects; Humans; Cells, cultured
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DATE AL 28 9 1) B Al 0F 5 22 000 o ol 22 Joe 4
T A P R A 25 5 48 Y ( retinal ganglion cells, RGCs)
FIBIE S, T RS 60, 8 A0 A 28 100 i 5 LA % 88 i 400 el 228 ik
1% 32 200 il —— M L B A0 A R e 2 i
YERTRYDFFEEL D o W 28 8 25 4 L5 s, Al 22
Tk | Rz 441 i ( meningothelial cells, MECs) ST B p
2 M B A0 AR S, A R B A AL B
A IR 22 18] 5 o A T B, 7 DR 35 B I 52 R P D7 T
RAEEEAE M . LR I b e 20 B A LR 2SR AT
RE & A 2548 A T RE 1 728 Ak, AT 522 W i A 90 P R A 22
Z 1] J5 I 1) TF A B T, S SO0 Pl 2 B Y R A
FeATHT W B SR DT 1 B SE X MECs /920, $2 7
SRR ATP #Y 7 AR, 52 Wi ZOR0 A IR A7, 1 T 4
LRI, A2 A7 40 B (5 3% C R e 2 40 M 5, O HL 2 i)
PG BRI 0 R VR A 3 A R 0 R
Xf MECs ThREW 2 7= A i . i iloh & A 2 i B
Jot, HE b A B R s v X M 8 2R G 1 T S A 0 5,
W AT E R Y I BE FR IR AT RE 7 AR % A P B MR T, B

Ik MECs Ik, 52 MECs N 3T S AL BT 1 R 58 % 461, 51
B AL SRR DG A ™ W oo 5 SRR DT X 440 Y
FEAEAREAE T, 5 B - L R R T O A
AR TS T 5 0 A 2R 0 T P SR TS B 5 1
G 5 TR AL S 5 e T R O TS Tl A ik
LA A 205 7 T 855 O R 26 L o 22 450 3 i 7 o
B — 5w e T A BE ST A A R R X
MECs i 149 5 Wi b e n] fE 19 1 AL o

1 M5

1.1 b

MECs 41 i tk (7&  DMSZ 4w ) ; DMEM 1 37 4k
(£ Gibco A ]) s IWHIRRER P 2RIR JHRE H . L —
f% U Z, R ( ethylene diamine tetraacetic acid, EDTA) | &
P4 BE 1 7K P ELISA #5177 & ( 38 [ MyBiosource
2y ) s DFCH-DA A0 3 55 & MTS A6 12 70) & 7% M
4H #% (reactive oxygen species, ROS) f& il i 7] & ( h [H
Beyotime 73 #] ) ; Total RNA Extracor i&, 5] £ . Green-2-
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Go qPCR mastermix {77 & (b A2 AW B A7 FR 22
)RR R R (S Sigma A7) 375 em’ B F
([ Sarstedt 24 ] ) ;96 L K5 5% Ht (€ [ Costar 23
A) ;PCR WP AL (3£ [ BIO 24 H]) o

1.2 F¥:

1.2.1 4iffssst MECs 400k B T 75 em’® 55 32 itk
FrBge B RN & HHR 0. 1 UCRYAh 307 ) /L BE %
% 0.1 ug/L ) DMEM, 435I F 155 )5 24 48 f172 h F
151 " 5 O 5 A T 25 041 R

1.2.2  MTS & MECs (364 3¢ f 1% 35 40 i A=
KA RAS T 5 43 8K 0. 25 % Jig 25 11 il A okt £ 43
%70.02% EDTA &I A6, FT 5040 L2, 8502 42
10 ¢m,2 500 r/min & .0 3 min, 7 F i, WCE A . #
MECs 7 1t J5 i1 45 5040 i B 8, LA 1 x 10° /4L 1 e JiF
100 Wl Ff T 96 FLEF IR, 70 Bl A O CIE X IRZH) |
100,200,400 ,600 ,800 £11 000 wmol/L 24 & R , HF — ¥k
JEBCE 6 NAL, 0 T Hi 3RS 24 48 1 72 h ] 4 AL
A 100 wl MTS ¥ . SR B AR 0 7E 3 KA
490 nm G RE (A) L, T A0 G 2R A8 A Mg A 32 =
RO A {E/TE 8 % IBZH A {5 x100% , 1000 wmol /L, Hif
A M IG AE RE AR, Ny 22. 74% ,100 wmol/ L i 20 it 14 2F 22
H72.61% A5 BRI VR H AR, A 2Ry 600 wmol /T,
I 240 ML A 380 50. 89% , T AU A Z R X 40 i g 1C50 1R,
Tt 600 pmol/T. A5 SR Ky i — 20 S8 ) fi i 1) Hb R 32
1.2.3  SEmFOE& PCR LRI MECs Fl ALy
AL AR vE 85 1 90 ISR R iE ¥ MECs W1k
5 VR 40 L H AT R R B R 75 em BE R, i
2N B Ry 1x10° B JR N & % % 0.1 U/L B %
R 0.1 png/L 1y DMEM, 4 24 W2 5 5% 41 55 32 W b A
600 pmol/T. 2 2R , AU JI 4% 2 R 1) 41 i A Ay 1E # X)
RRZH . 43 000 8 4B )5 24 h Fi1 48 h 11 0. 25% Jige i 11 il
0. 02% EDTA #8IH AL , AT AN A 838, 1 000 1/ min
B0 3 min, 3 _F VW ,2 500 r/min &0 3 min, £ 4
Ml KM Total RNA Extracor #2 B 7| & Trizon — 4
PRI i 5L RNA, % B Green-2-Go qPCR mastermix
G G AT 9L 9O E i PCR J . AR H H 90
(heat shock protein, HSP90) | {i#5|4):5° -ACTTCCGTG
ATACGATGCCTAA-3’ , FiE5| W :5  -CATGTTCGATT
CGAGTGGTCTT-3" ; # % 1t ¥ L 1k B ( superoxide
dismutase, SOD ) [ §i# 5] #: 5’ -TGGACAAACCTCAG
CCCTAA-3, T 5] #:5°-AAACCAAGCCAACCCCAA
C-3’;B-actin L if 5| 4.5 -TAGTTGCGTTACACCCTT
TCTTG-3" ; F 75| 9.5  -TCACCTTCACCGTTCCAGT
TT-37 , K I RNA 5% 565 1 cDNA, LA ¢DNA 7

YRR, B 5 A 295 °C $ 2 % 10 min; 95 °C 78 4
155,60 “CiE k 60 5,60 C ¥ 1 60 5,40 NHEIR, P4
Jo EAT Rl AR R 20 A, DL 0. 17 C/s B4R B A 55 C
THE 95 C &b 2 s ie5k 1 ITOBMA , 2R 7 Rl ith 2k
K 274 B 41 i b SOD mRNA 1 HSP9O mRNA
AR e ih 4
1.2.4 ELISA (£l & MECs Gt bBES)  diffipyit
HRTTYEA] 1. 2.3, A0 AL cE T A i 2, 1 000 v/ min B
0 3 min, EE FIEWR, 96 FLEEAR MR MK IR S 5, b o i
FBEIFINRE , 3 e AL AR DU AE L, BT AR AR B B
FLAR o BALIN A BRI 100 pl, 28 FALERAM IR E S
VEEART A 50, B LN 2 1k W 100 ol , 28 1k [
BEAR A AR AP A 450 nm ALK PP 25 AL A fEAE N
EYLEALRE S (total anti-oxidative capacity, T-AOC) 7K,
ARAEAE it 1) AL Pl b e ot 2 A AR, PO T T o
1.2.5  #Jfiy ROSJIIE  HF 100 wl 20 Bl 45 F T
96 FLEFFRAR T, 4l ML %5 SR 1x10° /4L, 4 SR b # 41
JIA 600 wmol/L 25 %2 , A WS INAS Z R & 0 1E # 4 IR
Ho FEFRME T 37 C MBI H 5% CO, B F2 48 b B
L0 T HFE )5 24 h F1 48 h fin A 20 wmol/L DCFH-
DA, f5 AL 50 pl, 7E 37 C 5% CO, 55 3¢ 4 ik Ol 55 3¢
20 min, TG DMEM ¥ 3 ¥k, ROSup #1330 minfE
S BAPE XS B, 22 2 AE T b ASCRS: T 98 & i 1< Oy 488 nm
R PAS Ty 525 nm 4b Y FEGAH , 5 WA T WA AN
LN ROS [5G 58 HE
1.3 Geit2orik

% H SPSS 18. 0 &% i 2% %k 4 (10034432, IBM,
Chicago) #ATGET 70 M o ASHIEFE vh A6 0 45 B 104 £5 4fs 9%
FHZ: Shapiro-Wilk 55 5 1E & /04, il x=s R, £ 41
] B8 22 Levene £ 40 75 22 5% o R ¥ 73 2H 2 /K F
P I7 ZEF SR BT, AN [ W BE A R AT AN [R) 5[]
MECs 3§ A5 38 A [m] o B2 45 24 B2 A FH AN () N 1) 40 i
#1 SOD mRNA FI HSP90 mRNA A %} 2 ik & (1) 48 1k LA
Lo T-AOC & ¥EAT ROS /K 1 5K 22 55 L AC 24 % T P
W T7 225007, 2 8 LWECR T LSD-t £ 456 o R T X
Ko vk , P<0. 05 Sh 22 A it = 2 o

2 #R

2.1 EEFAMIES

IEH MECs #5592 J5 24 h Wi BE AR K 4% 28
A IR ETE (] 1A) ; 40 55 37 )5 48 h AT Ul 41 g
SR AE A, 20 K 1 22 (&1 1B) s Bl G 55 57 I 1] 179 B
1, 20 B3 A= W A, S Ml e A, 25 SRS 72 h 2 80% )
2 35 B G, 4 AR A A e A 3% (181 1C)
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2.2 IRl BE AR SRR 35 57 O IR I ] MECs (1) 3 4F 32

TE 6 B2 F1 100,200,400 600,800 .1 000 pmol/L
HEREEF: MECs J5 12 24 36 48 F1 72 h 4 o4 A= %
G P B R IE F 6 BE A B 2 1) 0] ZE 4 A0 i 3 2
WA N ,400 ,600 800 F1 000 wmol/L 73 2 R &5 5

E1 IF#% MECs BEEMB(HR =
L 100 pm) A NI SRS 24 h U
BECANMAZ R ORI TE B 4l i & %
L )5 48 hoE] DL A i 5E i, AN i A
£ C. YR FE)E 72 h 29 80% 4 i
| A

2 BE A I R) A A 3 A R B M R R, AR R IS
24 .36 .48 Fl1 72 h, AS[a] v B 43 2 R 15 o A B & A &R
VA ) 8 D0 20 R A R T R AS (D IR B A R B
Fr LHAE FHAS 5] Bsf [1a] 200 Jf 84 A= 30 1) AR L3 22 S R 46
T B X (Fy, = 52.501, P<0.001; F,y, =8.505,
P<0.001) (£ 1),

®1 TEREASHREATERE MECs #E£ R R (x25,%)

AWK - 97 AN [ IR IR) o 20 B A 56

(wmol/L) i 12h 24 h 36 h 48 h 72 h

0 6 0.791+0.010 0.766+0. 032 0. 821+0. 040" 0. 854+0. 024" 0. 977+0. 099"

100 6 0.7600. 027 0.732+0. 010 0.756+0. 0381 0.7850. 023" 0.781£0. 064"

200 6 0.753+0.013 0.725+0.014¢ 0. 726+0. 027" 0.757+0.022° 0.735+0. 033"

400 6 0. 748+0. 009 0.723+0. 010" 0. 693+0. 015" 0. 630+0. 028 0.703+0. 025*
600 6 0.736+0.018 0. 689+0. 007t 0. 663x0. 022" 0. 603£0. 023! 0. 625£0. 052""
800 6 0.7310. 021 0.683+0. 011 0. 634+0. 015" 0. 583 0. 060"l 0. 532£0. 0564l
1 000 6 0.751+0. 026 0. 668 0. 035! 0. 5710, 010" 0. 540+0. 031 *bdefel 0. 42420, 021 *bedefei

Tt F iy =52.501,P<0.001 5 F iy =8.505, P<0.001. 544 (204 12 h Hefe, " P<0.01; 54 F 2404 24 h HAe,"P<0.01; 54 A 419 36 h 4,
°P<0.01; 5% E B A 0 wmol/L 4 He 4%, "P<0. 015 54 A i ] £ 100 pmol/L 4 Ho 4%, P<0. 01 ; 54 F B[] & 200 pmol/L 41 Hb %5, 'P<0.01; 54 4
] 45 400 pumol/L 41 Hb 45,8 P<0. 01 ; 5 4% F B[] £ 600 wmol/L 41 H 4%, "P<0. 01 ; 54 14 i ] &5 800 pmol/L 21 L%,  P<0. 01 ( 9 [ 25 57 2% 43 #7

LSD-#: 3 ) MECs: Jilj 5% |- Bz 41 iy

2.3 AEMAERG MECs 74 SOD mRNA F1 HSP90
mRNA ik {42 4k

WE#& 4 AR A F I 8] B9 SE I, 20 /i SOD mRNA
AAXS 2235 R R HSPOO mRNA A Xf 323k 19 i, iE
O I 2H R A R B SR KG9 24 h A48 ho4f i
SOD mRNA #f %} 3¢ ik 5 Fl HSPOO mRNA A Xf 25 ik i
ST B 22 S A G2t 2 2 L (SOD mRNA: F,, =
102. 184 ,P<0. 001 ; F;,, =20. 097, P =0. 001 ; HSP90 mRNA ;
Fy=6.367,P =0.025; F,, =26.775,P<0.001) , }
600 wmol/L7 % 2 VE | 24 h A1 48 h 41 Jifd t SOD
mRNA f AR XS 2235 i 24 B A1 T 1 W 0 IR, 22 R 1Y
B G2 L (1=20.278 ,16. 724,24 P<0.001) ; 4 %
2/ ] MECs J& 24 h 4 i ' HSP9O mRNA [ AH %f 32
RE BT ES X HEA, 25 A5iFEE X
(1=5.065,P=0.002) , T /&5 48 h 2 A2 [ 4 Jify o
HSP90 mRNA #H X £ ik # ) 2 F L& it % B X
(t=-1.079,P=0.322) , #EAMVER G 48 h 41 ffi v
SOD mRNA Af xf 3 ik & W] W AR TAE 5 24 h, i

HSP9O mRNA X} Rk & W W TAEM G 24 h, 2 5%
WAG X (¥ P<0.01) ((2) .

*k2 AEBREAALTEARER MECs fi
SOD mRNA F1 HSP90 mRNA %} R iE S (x+s)

f AR SOD mRNA %35 IR B ] HSPOO mRNA % ik
24 h 48 h 24 h 48 h
0.978+0.019 0.930+0. 055 0.846+0. 108 0.957+0.030
0.695+0.028%  0.367£0.004*" 0.566+0.024°  0.98120.031"

iRl FAN

FHMRA 6
RERBRA 6

TE:S0D mRNA: F 0 = 102. 184, P<0.001; Fyyy =20.097, P =0.001 ;
HSP90 mRNA: F ), =6.367,P=0.025; Fy;, =26.775,P<0.001. H5£H
I ] A TE 3 X A B4R, P<0. 015 5 4% [ 41 24 h Hi " P<0. 01
(PR ZE I 225007, LSD-t K% )  MECs: i 5 I B2 40 fifg ; SOD « 18 S AL 4
I AL Tl s HSP : #4K 3 26

2.4 BEMIEIG MECs 7=/ T-A0C KT 25

R AL R T4 R AR Il MECs J5 24 h, MECs
1 T-AOC 3 PER IE 3 4 BRALES B T W, (HL4L 1) 2% 5
G E N (1=1.599,P=1.414) N B BIEM )G 48 h
A T-AOC [ 7 24 ik 5 TF 3 B 41 L T 6 F I
e SAT G X (1=3.682,P=0.004) (%3)
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®3 AEHBEATREAMREE MECs f T-AOC
B 254 [ x+s ,nmol/ (min + L) ]

A R ] 5 T-AOC {5 44
24 h 48 h
32.873£2.317 33.680+2. 039
30. 835£2. 094 29.561+1.831"

A FEA
EH X B 6
HEMERY 6
P F g =56.875,P<0.01;F,yy =0. 074, P=0. 788. 5 4% [ B} [i] 4 1F
O R A, P<0. 01 (B RIZR J5 2243 B, LSD-1 £ 3 )  MECs : Ji i
b B A T-AOC : S L e

2.5 HHEMIEME MECs 1 ROS /K72 1k

B &R AL T A IR AE ) MECs 24 h, 20 fitg b
ROS 7KW @ 5 T 1E 3 X IR 4, 25 S oA St 7 X
(1=14.178,P<0.001) ; 5 B /E Fl J5 48 h 40 g h
ROS /KEH] @ @ FIEH X4, 2R A &% 8 X
(1=4.012,P=0.002) , (A T A GBS 24 h (#
4) . PIETAEE T Al WA R AL B At ROS 6]
5 T IE R B, AR R AE ] T4 M S5 48 h 2 i
ROS %5 B ek 55 , (B 7538 T 1 H B2 (& 2)

®4 BHEREATREREF MECs 1 ROS 7k FHIZTL (xs)

AR ) g5 ROS %

ikl AR

24 h 48 h
IE IR 6 36. 608 1. 009 37.153+1. 424
A A RAL PR 6 48.110+1.712° 40.982+1.853%

T F e =54. 682, P<0. 001 ; F iy =10. 084, P=0. 005. 15 [d] i ] & 1F
W% BE A LA, " P<0. 001 ; 540 4 24 h g, P<0.01 (P [/ & 7 2 4>
B, LSD-t Ky 3)  MECs: s 5 I & 20 s ROS 3 44

M2 AEMEAE MECs f ROS BB FOLRMET

HffIH ROS B4 (5 (DCFH-DA AR R =50 pm) A S8 )5 24 h
IEH X B4 MECs H ROS #u5 BE RS B SC%)m 24 h A a4k
L MECs 7 ROS 98058 B2 B 5 T IE % X 41 C:SE 85 48 h
IEH X B4 MECs H ROS OB RT3 TS558 )5 24 b DA &R
fEMJG 48 h 4 A RAL B2 MECs th ROS 52658 2 Ik 55

3 it
MECs {2 Il 45 8 R0 #f 28 20 20 58 S Ak, i B T

g DO JE T B S P T TR i, DR) G R)J TR
A o3 e HL A R DL R % ) R R ORR X T 4
Frth 2 H AR DR A =2 AE . MECs 7675 B I #
R AR v A T A T 2 AR IR U R P A O 2
S0 RN e B ASAFR O B Al 2 g A0 KD R
MECs Kk [ [T J /I % 25 7 A 038, 52 Wi IG5 90 17
PR, S EOIL N 2 e LR A AR T ) A R YRR 2
WU A MECs S FARAR ™ AR 503, I 52 e ik 199 JBE
I AR I R Al 228 1 I BN o A LA R R R LR
I B8 T IS SRR Ao 28 0k ) I O 5 9 P 2 0 00 T ik
J3E R i A VB R R A R N T e R YR ) AR T
PEY) o2 SRR, DA 5 | 76 i 55 9 v 20 53 < A e o 5
WHIRE R o AT AL MBS 4878, I ¥ W B-trace
H T VAR B T 0 A K G G el 2 4 i £ 386 AE R 6 R A T g
AR

WA 454 2 R 107, 85% K B 1L 20
15% W HE A, A 2R E A FETEN NG . A RARZ
PRI 22 2R 8 T A 2 0 T, IF 9 UE S A ik A s
e 100 S5 TR OO T 24 A R i A SR R T3 A0 M 1) B
FlhEM MK . & @RS E R S a T
37 1) 4 7 P TR 4 ok AR A R R
IR E P R R A, S R SR S A R
R XA A 2R . WS R WA R
) 44 1 T 5 7 R AT O P iR e S R 5

ARG 8 600 wmol/L 44 & MR Ab ¥ Jj5 MECs
T-AOC &M N, SOD Kk &g /b, ROS A £ HiE
S A0 A ) 4R T S I ARG T A0 L Y e 4R AL RE
JLINS [E] P HSPOO mRNA 23K R i, B & 4% 2 R A it
) 4E <, HSPOO mRNA & 3k i Y in , & AT 00 24 4 g 1z
S 20O P9 Y HSP s B A AR MO A% O B IR A A
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