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W=, a4 538 AT a8 (mesenchymal stem cells, MSCs) /& 77 3 2 36 bk & & %, 5 b I A~ 45 £ ( experimental
autoimmune encephalomyelitis, EAE) ) R A TR AR kAR ZE QAL Hw, i REFIDIIKRAE
FadT Ay R I, 0 R F G B P KR R BLEL R L, @A A8 R A B H Ik AR JR B (reduced glutathione,
GSH) . & =8 ( malondialdehyde, MDA ) & % # &AL 3 /LB ( total superoxide dismutase, T-SOD) MLE /> & 4047 &
S TR IL, A 454K & & % 4k-1(transferrin receptor 1, TFR1) | Bt A #5845 A 4 B-4( acyl-CoA synthetase long-
chain family 4, ACSL4) . & Bt H Ak it £ 4L B5-4 ( glutathione peroxidase 4, GPX4) & 4k 5t = 47 ) %& & 1( ferroptosis
suppressor protein, FSP1) $ 4z & G ay & ik, %% MSCs TUAA KK E EAE D RAKRRET AR KL, A
2K -F £ MSCs EHF 7T A& RAME P K 2 M2 1A ZUBEAE$E . MSCs fi;’ﬁ ,EAE /I R #-#iF= i GSH &% 7t
#(P<0.01,P<0.05) -4 T-SOD # /1 7 & (P<0.01) , Jii MDA 4% T F(P<0.05) . MSCs 7% 77 7T A& EAE
N FAHE A P TFR1(P<0.05,P<0.01) (ACSL4 ﬁé:%u‘i(ko 05, P<0.001) ,#% & ##i 4= i ¥ FSP1 & & R A
(P #<0.05) #2Ji P GPX4 & & £ ik (P<0.05), ## MSCs i@ id 8 % 2k A 3 A5 AX 3 Ao 0L 20 38 b 2056 T R 47 )
EAE R Pk, RS TAEA

KR S A ARAL ; SR B B S SR PR TR K ) AR T A 4R ST T SR

HE5 %S :R741 M ERARE A

Effects of mesenchymal stem cells on ferroptosis in experimental
autoimmune encephalomyelitis mice

LIU Haixia, HUANGFU Shasha, SANG Xiaoyu, CUI Dongqing, BI Jianzhong, WANG Ping
( Department of Neurology, The Second Hospital of Shandong University, Jinan 250033, Shandong, China)

Abstract: Objective To investigate the effects of mesenchymal stem cells (MSCs) treatment on ferroptosis and ex-
pressions of key regulatory proteins in experimental autoimmune encephalomyelitis (EAE) mice. Methods The body
weights and symptom scores of mice were evaluated daily. To assess conditions of inflammation and myelination in spi-
nal cord, the sections were respectively stained. The contents of reduced glutathione (GSH) , malondialdehyde ( MDA )
and total superoxide dismutase (T-SOD) were tested to detect ferroptosis. The protein expressions of transferrin receptor 1
(TFR1), acyl-CoA synthetase long-chain family 4 ( ACSL4), glutathione peroxidase 4 ( GPX4) and ferroptosis sup-
pressor protein 1 (FSP1) were detected with Western blotting. Results MSCs treatment alleviated weight loss and
symptoms of EAE mice. Pathologically, MSCs improved infiltration of inflammatory cells and remyelination of mice.
MSCs upregulated the contents of GSH in spinal cord and brain (P<0.01, P<0.05), as well as T-SOD in spinal cord
(P<0.01), and downregulated MDA concentration in brain ( P<0.05). Besides, MSCs reduced the protein expressions of
TFR1 (P<0.05, P<0.01) and ACSL4 (P<0.05, P<0.001), increased the protein expressions of FSP1 (both P<0.05) in
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spinal cord and brain. Also, the protein expression of GPX4 in brain was promoted after MSCs treatment ( P<0.05).

Conclusion MSCs play a therapeutic role in inhibiting ferroptosis in EAE mice by regulating iron metabolism, lipid

metabolism and promoting reactive oxygen species clearance.

Key words: Multiple sclerosis; Experimental autoimmune encephalomyelitis; Mesenchymal stem cells; Ferroptosis;

Iron metabolism

% KRR AL SE (multiple sclerosis, MS) A& 4% 4
Vi 5 , 1 AR A K AR 58 — O R . i
Tz A i, 2020 4F 23R EY A 280 J1 754 N8
g, 3 T DU AR S AR AR, Y ETY FEERYT
M ——BIR B 15 7 BRI AN B, Jork A R
1k MS R & R ARk, R JE] FE T 4 A
(mesenchymal stem cells, MSCs) A1t 3 i%) 41 jfg J5
T R LA A 1 A 2 R Y R e 2 AR B 4R T LR TR
MS A A B i

BRAET S — Ml ot i 81 5 B0 4l L AL T2
2, ik a0 A D IR T 4R A ) kA B
K ARyl R A0 R A I S T O =X Ak
FETZAE MS B AL /R SR 1) 2 KTk,
IR, MSCs ¥R 77 % MS 8k FE T /Y I 4245 HIAT A
THRE ., R AT AR T S2 50 v B B S e Ve
#8 K ( experimental autoimmune encephalomyelitis,
EAE) /NI 83 MSCs X% MS HEFET IR B0 B
KPR I RIB R

1 #RETE

1.1 ##l
1.1.1  Z0)

ABF7 I MSCs H I ZR T e T4l E P H R F
FELA 7] (PP [T 1) it
1.1.2 ¥y

B b A B A R e A A FR A R A 6~ 8
JEMEME CSTBL/6 /R 18 H KB &: 18 ~20 g, 1Al 3%
TR K5 ERe sh Wy Sc s oty o 35 W AR R 57 1
JEJE ¥/ NEBEDLSY A 3 41, 439 A%t EZH EAE 4
A MSC 4,441 6 X, 7F EAE /NEUBIUER)E B
FKTE ST 0.1 mL & 1x10° > MSCs Ft 28 fitd 2 ik 1
PBS AT, T 985 B2 21 KARFE /N RARBUREAR
SO BN S5 Ty ik Ay aE i 1l AR KA A B B R
PRZE 2w A vl (KYLL2024365)
1.1.3  FZK5)

SEa R IR A H %8 3R M b &0t HRP X
Yy F 5[ Sigma-Aldrich 23 7] ;h37Ra 45 4% 70 ki FT
W E W [ 3& E Difco 2 7l ; MOG35-55 1 H 7% /K

Al () A R w5 TR ARG - 214 £, (hematoxy-
lin-eosinstaining, HE) i 57 &4 H AL K E R4
BHEABRA A ve 55 15 e 55 &l B I FEGEIR
AR A PR F 5 38 I A 2 I H K e 2 1 0
W B s S B e AR PR A PR A 5 Bl Ak
AL ( total superoxide dismutase, T-SOD) il %& i
#| & N T ( malondialdehyde, MDA ) {ilj izt & Iy
R AR Y) TRRMFSE T s R85 F 32 -1 ( transferrin
receptor 1, TFR1) LAl A B =8 A= W) oA IR
N A H R S8 {4 ( glutathione peroxidase 4,
GPX4) B %E - #l 5 F1 1 ( ferroptosis suppressor
protein 1, FSP1) A it 2L 4fi i A A -4 ( acyl-CoA
synthetase long-chain family 4, ACSL4) ikl [ 3%
Abcam /A #) ; YL 4R H Marker 14 H 2¢ [E Thermo
O8] BURAEA RS LI AE P —Pu e B A6 TR AZ S
EHEARA R E],
1.1.4  FEAUL

AUV R HL( Leica 22 A 5 ) B0 W) F 44
AR, HAS) s BFpRAL ( Thermo 23], 32 [ ) 5 HL K
{ (BIORAD A H], £H) ; & H 3l fb 2% Kk AL
Br &g (KR, E L) |
1.2 FHik
1.2.1 BAE /USRI

ANERAE AR IR SR 1~2 J8 )G, B TS e 2kt
PRI (5 4 mg/mL ¥ h37Ra S5 /M RiAT B %) 5
MOG35-55(3 mg/mL ) W 155 iR A& 7L, I+
550 KA 2 KIE ST 500 ng & H % R E R
(1 pg/mL) , #57 EAE /NS,
1.2.2 HE 4ifa

/INEREBORA 61 7 J 24T A S ), B B 0 T i ey
KA, HARRYR S 3~10 min, hPE 5~10s, #27
AR 1~5s, 18 20~30 s, HLTYLt 30 s, i
Ve 1~5s, BAGEI, s it [ 5 g
1.2.3 LFB i}t

/N FRIBURE 815 J& 645 A S0 7, 6 2 T ot iy
KAk, BEESULI A 65 CHEFH H Tk 30 min J5,
WA AT 4 b, R ERE e, K] HH
AR TERERS YW B th oMk 5 s BERS LI C h oy
b 10 s, FEBESHTY s Jot, KYE, WiKEI , ik
TR He [T RS
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1.2.4 & e B4 Bk H K IE J5L i (reduced  glutathi-
one, GSH) £

BHGWREA IS I (A B A 3R K) )5,
BLDEC RS, BCA e b & vk B e
Fike . 4 LTS R R A LU IR 50 B0 R R
4 FL 23 B 100 L BRIR 57 7% . GSH. by 1
VU I, e HOMI e 25 (W ARl BT
AL mMA 25 pL — 58 i S E R[5, 5'-
dithiobis ( 2-nitrobenzoic acid ) , DTNB | % #Z . 100 pL
WERRER AW, BEAR IR 1 min, F# & 5 min, I 5E
405 nm 4k oD ffi, %M/ GSH & i,
1.2.5 T-SOD il

PN 587 S R E AR A red = = b7 i 7
TR, He BRI BRI IR G, I A ZE
TR ZKCRIRE &y, B R %o A RN A2 A8, PR TR T
B 37 CHEAE 40 min, A REGK RS, Zl
JiCE 10 min, B AR E FLAE 550 nm A WOB R
PR N5 T-SOD 6 4,
1.2.6 MDA il

PN 1587 S RS E AR A e =g = b7 1 7
T RE . R A EC R T AR, 43 1 e oim A
ToK CBE ARUE S R &, B o 2 A bR
B X IR RS A B0 T AL —
/ML,95 CT/KIA 40 min, U, Ji7K 221, 2.0 10 min,
BUEWE, BEARON E HAE 532 nm ARG RE, iR
A5 MDA &g,
1.2.7 R AHRIORL B 1 E BN

BUN B ZURE S, A RIPA 24 i i 4 S 2R
[, BCA VL& &M & &, IMAEAZWIK,95 C
&R S min, JIFE YK JBIEFEHE(200mA 2 h) ,
5% i BE Wik dE B 1.5 h, 4R 5 A TFRI

GPX4 FSP1 fll ACSL4 $ifk,4 CHEEE., % 2
K, TBST Pk 5, P& | h, HRIEDE.
ECL fb24 % 6 B4 Tmage J A4 HT 86 (K FE(E.,
1.3 Sit=zaE

f§i ] SPSS 27.0 F1 Prism 9.0 %44, 1 %6#|H
Shaprio-Wilk ( S-W) J5 6 B AT IE SR 5, 45
MRMIEZE A, UL xxs T B AR IES 501,
DA H A Z50RD DY o7 BT BE s o 4 Bt 2 IS
I 2250 M40, AL 1) 22 55 LR P A ST AR AS ¢
e , 22 20 1) L3R FH 7 2243 B, 4181 5 LR
Bonferroni J7 #%; & W, P 41 [H] kb % >k H Mann-
Whitney K %5 , 2 41 1] b3 R F Kruskal-Wallis #5355,
ot — A W9 1 #5¢ % ] Bonferroni ¥, P<0.05 Jy 22
SAEZIIFEX,

2 # R
2.1 MSCs Xt EAE /R K= K I R E 1K B9 22 i

Pgp i I 1, EAE 21 /)N BB B 1 S o 2 IR 48
MSC 41 %} ™5, MSCs JAJT T L% /N BRAE Bk
IR B T % (B S BAE 4/ 2ER 51T
N (P>0.05), HYEWMEZL KB, EAE 411

fift EAE /N BUEE S0 = W S R B e IR | 25 S A e it
2R SL(P<0.01) 88117, B EAE /N F SRR FR Y
K B A R EAE 4181 MSC 411122 5 L 4i 1t
2, IWEEAS ISR JE R, MSCs 697 A 3 k%
X7 EAE /N R AERIPF 40 [ (7.92£2.42) vs
(14.83+5.09) ], Z R A G iH#E X (P<0.05), U
K1,
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1 MSCs % EAE /N B8 K RAE IR B0 ( "P<0.05, *"P<0.01, "*"P<0.001)
A:EAE # J MSC /N BRAL B 7 R 2B B - 5a e 3, EAE /MRS MSC 21 /)N B 52 0B ™ 5 114 IR A e 5 C - 2 H A
J 5 s 0 KPR & [ ;D EAE 41} MSC 41F#ERIT 53 E: EAE 41 52 MSC 41/ R HER TS
Figure 1 Effects of MSCs on body weight and clinical symptoms of EAE mice ( "P<0.05, “"P<0.01, "“"P<0.001)
A Schematic representation of the treatment methods of mice in EAE and MSCs groups; B: At the peak of disease,
EAE mice showed severer paralysis than those in MSC group; C. The ratio of daily body weight to the weight on day 0;
D: The mean clinical scores of mice in EAE and MSC groups; E: The accumulation clinical scores of mice in EAE and

MSC groups.

2.2 MSCs %} EAE /N iR & B Fp A AE i 38 70 At B 35

HIRZ

HAVHHKF I EAB /)N BUR B A 70 R i 48

R

R4
T

JiE 40 BfLI=E , 11 MSCs IR Y7 AT LA % fift 58 iE 240 Bt 11 2R
£ 3k LFB 445, 5 EAE 4 AH L, MSC 4H ik %
ST AN B AR A LA 2,

MSC4L

B2 MSCs X BEAE /)N BB P 28 0 15 10 A1 B 19 B2 1 ( x40, 47 R =20 pum)

Figure 2 Effects of MSCs on inflammation and myelination in spinal cord of EAE mice (x40, bar scale=20 wm)

2.3 MSCs %t EAE /IR & 88 P8 AR B R B9 50
MSCs A D) i 42 7 EAE /NEUCABEH GSH &
1 (P<0.01) \T-SOD i J1( P<0.01) , 7 ¥ A 51t
“¢7 L, MSC 41 MDA & & B8 EAE A1 F R
#HERTGITFEL, W1,

2.4 MSCs 3t EAE /]G Bt i 8K K 1§15 05 B9 82 M
MSCs 7] D) 5 2[4 % EAE /NEUIR 1 MDA 7
(P<0.05) , 45 GSH &% & (P<0.05) , 22 R A 51t
X, MSC 4] T-SOD 7 & B 4 EAE 1A &
PRI EL, R,
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1 AHEMK GSH MDA & T-SOD FEik/KF(n=3)
Table 1 Expression levels of GSH, MDA and T-SOD in spinal cord and brain(n=3)
R GSH/ ( wmol/g) MDA/ (nmol /mg ) T-SOD/(U/mg)
EAE #H 1.57+0.20 7.03+1.05 24.34+3.55
X HE A 4.88+0.37 " 1.75+0.39 60.17+5.13 ***
MSC # 3.48+0.46"" 1.81+0.10 44.36+3.94*"
Jlii
EAE #H 3.72+0.90 16.53£2.71 34.75+5.05
popicEiil 6.47+0.19"" 7.16+1.11%" 73.93£10.95"
MSC 4 6.37+0.90" 8.84+2.30" 60.13x1.19
P<0.05, “P<0.01, ***P<0.001 vs EAE 4,
2.5 MSCs ¥ EAE /NREBEPHIETHXEAR 4 GPX4 FAMK EAE ATHmE  (HEF EHE I #E
XERR M S, S5xFHRLHAA H, MSC 4 /N LA B FSPL (P<
5 EAE 4t ,MSC 41 /Y TFR1 ,ACSL4 # 0.05) ACSL4( P<0.001) sEHW K r =&, £ R
TR W ETRE(P $#<0.05), FSP1 iEFEilE  AFit¥a ., k2 K3,

BE T (P<0.05), R WAL % &

X, MSC

2 PBELMTT TFR1 . ACSL4 .GPX4 il FSP1 % AN Fiktk (n=3)
Table 2 Relative protein expressions of TFR1, ACSL4, GPX4 and FSPI in spinal cord and brain(n=3)

i H TFRI1 ACSL4 GPX4 FSP1
il

EAE 41 1.08+0.11 1.03+0.15 1.04+0.07 0.67+0.14

X HRZH 0.63£0.07 """ 0.11£0.06 """ 1.45£0.20" 1.48+0.18"""

MSC 4 0.80+0.03" 0.73£0.03 *** 1.42+0.15 1.04+0.02 "
i

EAE 41 0.96+0.06 1.30+0.05 0.84+0.22 0.56+0.02

X HRZH 0.63+0.02"" 0.77£0.02""" 1.18+0.05°"" 1.09+0.09 ***

MSC 4 0.77£0.03 """ 0.96+0.47 " 0.96+0.04 " 0.82+0.11"*

*P<0.05, *P<0.01, ***P<0.001 vs EAE 41; *P<0.05," P<0.01,"* P<0.001 vs X} IR41 .

A B N D XHIE4] EAE4T MSC41
%841 EAE4]L MSCH1 XHAE41 EAE4] MSC4L XHAE41 EAE4] MSC4L
TFRI| e e s | ACSL4|s — | pr4| — — — | FSP1 | . = -
GAPDH| e s am GAPDH| e | GAPDHI — T — | Bractin| o —
151 Ak *
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3 MSCs % EAE /NS B8 P kAU T- A 2R A FRh R R I ( 'P<0.05, *"P<0.01, **"P<0.001)
A/NRUERET TER1 B X RiA 5B /NUA #EH ACSL4 EJEEI*EXTEE K Co/NRE AT GPX4 M FARXS RIb &
D./NEUE B FSP1 2R A MIXT ik it
Figure 3  Effects of MSCs on ferroptosis-related proteins expression in spinal cord of EAE mice ( "P<0.05, “"P<0.01, **"P<0.001)

A; The relative protein expression of TFRI1 in spinal cord of mice; B: The relative protein expression of ACSL4 in spinal
cord of mice; C. The relative protein expression of GPX4 in spinal cord of mice; D: The relative protein expression of
FSP1 in spinal cord of mice.
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5 EAE 44 tb, MSC 3397 1l LI 34 %X EAE
/NEURHT TFR1( P<0.01) \ACSL4 %5 ik (P<
0.001), #2% GPX4 (P<0.05) M FSP1 & 1 (P<

A B

0.05) Kikmwm, ZRAGIHFE L, SXRAMIL,
MSC 4 /)N Uik H TFR1 (P <0.05) , ACSL4 ( P <
0.01) .GPX4( P<0.01) }2 FSP1(P<0.05) 33k & 2=
SYAGIEE L, WR2 K4,

C D
B2 EAEZH MSC

ALl EAE4L MSC4L XPHAAL EAE4L MSC4L X4 EAE4] MSC4L »
TFR1| o —— | ACSL4| - — | GPX4| -— - | T
GAPDHl —_— comn &S | B-actin| = s— - | GAPDH| — - — | GAPDH | o anmw @
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&l 4 MSCs X EAE /N -8 T AH e 8 #8152 ( 'P<0.05, “'P<0.01, ***P<0.001)
A/DNEUR T TFR1 ZE IR K 5 B /NI ACSLA 88 AR5 B C /NI GPX4 B I R ik 5 D/

fixiHh FSP1 8 A X Rtk &

Figure 4 Effect of MSCs on the expression of ferroptosis-related proteins in the brain of EAE mice ( P<0.05, “P<0.01, "P<0.001)
A: Relative protein expression of TFR1 in brain tissue of mice; B: Relative protein expression of ACSL4 in brain tissue
of mice; C. Relative protein expression of GPX4 in brain tissue of mice; D Relative protein expression of FSP1 in brain

tissue of mice.

3 W

MS &Pl LU 28 5 SiE FVR 28728 1 S R AE 1) v
FX #2222 58 ( central nervous system, CNS) f2: H &
FpEMEBR L AR —Fh ) B YRR EAE A]
AR MS B9 BURRAE )iz B T X MS i 4T
RIRPLEI A ZOF 0 R WT5E . 72 EAE /NP 355
Bt # 4 fil & MDA 7= A, 5 80F I RO
RZ AR E RN &4 EAEY . Z T 5T
T BAE /NRUTERSE TR F IR R k0 B R A%
SEPTR I G EEY SR, MSCs X MS B4t
TIRELA HREAR D, P, AR SCHESE T MSCs )
MS HERFET IR B K H OGS 42 3 AR OS2I

PR AL FIAEIR Y& EAE /NRBRAMER
PRI E LG bR, 1 CNS 2 AE I 118 01 i it 5 )0 o2 MS
S R AR A B ANRE AR 1T 43 HE A
LFB 4L (%, MSCs 705 2 BRI LR 11 14 o] A 20
JT EAE /MR, X 5 BEAE M RIE LS Al —50

BRAET RYAFAIE 2 R 9K 5l 19 i i S AL, O 1 Bl
AL N RN A E 15 PE 4 (reactive oxygen species,
ROS) (7= Z R R 5 R 7E 2 248 A el 3k

Mt fe , & AR i Ak, 43 i A LA o A i 2
BRI A9, i MDA, [K i, MDA f9 % & 7]
S WAL P g et A R N A Az A vh B
{7 B FEEE T GSH Fl SOD #4k % i 41 4k
I, v LA e P B i LA ) i ROS K-, =
ST, ARG KRB, MSCs 1897 5 , /N UG
' MDA [ % & T B, 32 B MSCs {397 1T DLk 4%
EAE /NRAR IR i SRR S 4k i pdl Bk sE T &
Az, MSC /N A REMIH GSH & it & Jikith SOD
6 1T, A MSCs A7 4 i T ALIRTE BR & A
BERORE T, Vel A A0 M Ak 7 S A, T B2 0 i 4k A
T2, I, MSCs 397 0] LUE 4 EAE /N BRI G 5L
i AR RREE Ak R BE T R A
BRAET 0 A HL ] B 20 =35 IR AR LI
MR A A B SRR AR A T Y T ik —
HHRIT MSCs XFERIET IR 4 VE T, AW 0K T
ARHLE LA AR R R AR L, Hob, ACSL4
1 GPX4 78 5% i 34 12 v i 21 G VE H . ACSL4
A DAHEAR B R o S Ak S, A6 A DU R e 1k R
TRUFIRR D R W5 B , 2F 1T % 2B R B S Ak, A2 i R AT
=190 T GPX4 & —Fh GSH R #i i, 38 1 4 1L g
SR JE R AR EE ' W R G B SA Ak A, DA



KRR RS, A5 6] 8 T 2 X S B S P I 8 28 /)N BUBRBE T 5 i 7

WpFsET-" | BEEWF ST £ W, GPX4 1 MS &
RS EEAEH, A MS B KR iE 2
EAE /NEUABEH , GPX4 BT WA mRNA 7Kl
EEAKEE TR 3 H ,MSCs i RNA-367-3p
HNIMATL A 13 52 5 GPX4 3k, SR fifk /N e J5 4
IERBET R T EAE ™ E ALY Ao,
MSCs VESHATF AR T EAE /N ZH4Hh ACSL4 %
KK B TR GPX4 ik, Jf H, 78 MSCs
MR T 2 RS PR R | R E I e L &
CPR J5 H.Co 5 45 /N Rt R 31 T X R AR 1k
PR, MSCs 1] LM il 9l B 2ot S b B g A1 ek 41
AR 135 83 T T A 2 I DA i Jo 2o Ak /K, 1
HERFET I 2

TEIE M 4E IS 07 T , FSP1 A 1] NADPH i1kt
AL CoQ10 AYFFAE R4 A i I A3, 41
FPIET, M —FERIE T B Y | 24 GPX4
7E EAE Z2E 101980 /0 i) FSP1 3 B W22 3|+ e 6
BN AR SE R W, MSCs 13975 , EAE /)
FUA BB FSP1 & A AT Rk 4w, X — B4
L BIAE MSCs 36775 AOBE PRI B /N 5
A1 ,MSCs K i &b W 44 38 1 #1 #l] IncGm36569,/miR-
5627-5p/FSP1 s 4z T 2 v 6 45 405 b i 4 40 il
MRRIET- kg AL R ¥R W, MSCs 19+ T
AU HE CoQI10 ¥ Bk 46 M 42, 45 5 4l B bt R L B
71, WP ERIET

Fe’ 5 H,0, A 3t [ i3, R R i 4
PRAAE B 52 9 FF 8RS I TFR1 38 i Fek & A
Fe™ M HAEM S 58 N AF , &85 12 1840 i ) 1Y)
FEEARY, WA N R T R EEAD
=R A5 & B, MSCs 2 U &b 6 44 1T 3 1 B A%
TFR1 ik MHIZRIET, T8 HOC2 2 ikt S/
SEJG B, AT ARG I S S A B AE , MSCs
IHITREIR T EAE /N HEFIG o TFR1 A, Il
R e as ) NIRRT A X RSB T35 2 1Y
TR

JINBE S AT B RN W AT LAY TFR 1 3 38 1 b 4k
MRz I R R R AR Y il
PEREAR/ NS BE ACSLA 223k, Al ygi /b g AL i 2
I, 74 CNS ' CD4" T 4l iz, %1 ACSL4
- SFERIPAET B A T A ETE LS5 MS 1)
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