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[FE] HNY WA & 5-2 L5001 BR Y6 30 1197 5 (5-aminolevulinic acid photodynamic therapy,
ALA-PDT) X M1 #Y 5 W 20 Bl PR3 4 52 i SRR 2P AR R LR . Jiik M1 2 100 ng/mL fig 2 4%
(LPS) (35 535 7% RAW264. 7 4iiff] 24 h 5oy M1 BYE A, %F BEZH AT & LPS B85 52 2k 45
FRANE 24 h, CCK-8 il A [7] 6 B B A IR i ALA-PDT ¥ M1 g 240 i % 25 M A FH Fnon M
RIBR Y5 A — AL A A T (INOS) 3K By 520 6 M1 BUE WR 4053 o 4 2H: M1 4H IEH B 57, ALA
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5 M1 4 ALA ZFIZ1640 4, ALA-PDT 4 Arg-1 F1 IL-10 () mRNA 2535 FF 55 (iNOS [ mRNA 2535 &A%
(P<0.05) , Arg-1 {2 [ FRIA T+ (INOS F1 IL-18 (128 R IB AR (P<0. 05) , 1L-10 (153 WK F-F s (P<
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Low-dose 5-aminolevulinic acid photodynamic therapy of promotes polarity switch
of M1 macrophages
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[ Abstract ] Objective To determine the effect of low-dose 5-aminolevulinic acid photodynamic
therapy ( ALA-PDT) on the polarity switch of M1 macrophages and explore its mechanism primarily. Methods
RAW264. 7 cells were cultured with 100 ng/mL lipopolysaccharide ( LPS) for 24 h to induce Ml
macrophages. The control group was cultured in the medium without LPS for 24 h. CCK-8 assay was used to
detect the toxic effect of low-dose ALA-PDT therapy with different light doses on M1 macrophages, and the
expression of M1 type marker, inducible nitric oxide synthase (iNOS) was measured with Western blotting.
Then M1 macrophages were divided into M1 group, ALA group, red light group and ALA-PDT group ( ALA
treatment followed by red light irradiation). The mRNA expression levels of inducible M1 type markers iNOS
and interleukin 6 (I1.-6) , and M2 type markers interleukin 10 (1L-10) and arginase 1 ( Arg-1) were detected
by real-time fluorescent quantitative PCR, and the secretions of 1L-6 and IL-10 were detected by ELISA.
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Western blotting was applied to detect the protein levels of iNOS, interleukin 18 (IL-18), Arg-1, and
autophagy-related proteins, ubiquitin-binding protein P62 and tubule-associated protein 1 light chain 3
(LC3). Results Compared with the control group, the mRNA levels of iNOS and IL-6 were higher ( P<
0.05), the protein levels of iNOS and IL-13 were higher (P<0.05), and that of Arg-1 was lower (P<
0.05), and the secretion level of IL-6 was higher in the M1 group (P<0.05). With the increase of light
intensity, the toxic effect of ALA-PDT therapy on M1 macrophages was gradually increased ( P<0.05), and
when the intensity higher than 2 J/cm”, the expression of iNOS was inhibited. The mRNA levels of Arg-1 and
IL-10 were increased, while that of iNOS was decreased ( P<0.05), the protein expression of Arg-1 was
elevated while those of iNOS and IL-1p were decreased ( P<0.05), the secretion level of 1L.-10 was increased
(P<0.05) but that of IL-6 decreased ( P<0.05) , and the protein level of P62 was decreased ( P<0.05) and
the ratio of LC3 I /LC3 T was increased (P<0.05) in the ALA-PDT group when compared with the M1
group, ALA group and red light group. Conclusion TLow-dose ALA-PDT therapy can promote the conversion
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of M1-type macrophages to M2-type macrophages, and its mechanism may be related to autophagy.
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ARAEHALBEE MG O @a, AHEAN T, 4w
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RAW264. 7 EL G20 I 5 VL6 AR 40 MR A R
ol AT B Vivacell 24 F], {37 35600 B i
A TR R, 40 e B A TRHECA R
"], LPS Wy F & [ Sigam A 7w, ALA W 5 |52 H 5K IT
AEYIBE 2w 3-H BRI (3-MA) 1 H 5% [&] MCE
Z5w], TRIzol 1 B 3R = RAEVFEARGRA A, 5149
W H A TR A BR 2N W 39 5 s i) & 0 SE T
it PCRX A & B H A TaKaRa 24 w5 {4 4% K 25 F
Biorad CFX96 7 # PCR A, 40l e B -
TR = RAEEARGRAE], —Hily BRI =S AR+
ARZAFE], BRI :iINOS (F il o repdi 4, 1:1 000) ,
IL-1B (Gl B repEHTiA, 11 000) , Arg-1 (SR IEHL5E
PR, 1:1 000) , LC3 (Gt S sapEdiiAk, 1:1 000) ,
PO2 (kI T ERLA, 1:1 000) , GAPDH (R I
SUREPTLAR,1:20 000) 5 SEHT SR BT B 5o T 20X
SJEAEYFER A F (1:5 000) . ELISA 550 & W 3 IR
BB A HA AT
1.2 wmph3s AR o

TE7 10% 64 N5 1Y s bR SRk b i 7 RAW264. 7
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A, RS S 37 °CL,CO, MR E N 5%, A LAt
FREA K IR AT LA, X IRALUR AN & LPS 1)
FrFRBEREFR 24 h, M1 4R ] 100 ng/ml ) LPS HJ3
RAW264.7 4 fifd 24 h, % 5 H s M1 A S0 40
M1 U5 S A0 & KR 5 (0. 1 mmol/L) ALA 11y
MR, BT 0(M1) 0.5.1,1.5.2.2.5.3 J/em®
216 AT RE ST, CCK-8 G I H Xk M1 784 [ 195 441 fifg 73 1
HISZI . Western blot A M1 7 [ 10 41 At 76 55 5 (K57
ALA (4T, RIRDEREGRE (0.1.2.3 .4 J/em?)
X M1 RUR D) INOS [R2 . /KRG, 4HAE 4 4 4.
M1 2 IE #1557, ALA 00U 5 0. 1 mmol/L ALA, 215
AN R 41 56 %k 40 i 0F 47 B8 5, ALA-PDT 41 A W% &
0. 1 mmol/L ALA J& AR #i& 5256 2% 14, FHAH N 5 B 215
XoF A AT RS

1.3 8% %% % PCR(RT-PCR)

FIH TRIzol $ HUA- 2 40 M & RNA g Howi 5% 4y
cDNA, 43 3% 11 /N B 51 % GAPDH | iNOS | IL-6 , 1L-10
Al Arg-1(3 1), L cDNA A5t , JE47 S 4
WIEE A mRNA 5 5K R 2709 ik 7404,
AR E 3 ANEAL, LR ELET 3K,

&1 IMESIHFH

EIEZEAR JF31(5" —3") BRFEE bp
GAPDH 37 : GGTGAAGGTCGGTGTGAACG 20
Fiff: CTCGCTCCTGGAAGATGGTG 20
iNOS f: CAGCTGGGCTGTACAAACCTT 21
T : CATTGGAAGTGAAGCGTTT 19
1L-6 _i#: ACTCACCTTCAGAACGAATTG 21
TiiF: CCATCTTTGGAAGGTTG 17
Arg-1 F3i#: AGGACAGCCTCGAGGAGGGG 22
Tii#: CCTGGCGTGGCCAGAGATGC 20
IL-10 7 : CCAGTACAGCCGGGAAGACA 20
Tii#: GAAGGCAGTCCGCAGCTCTA 20

1.4 & & 9% ( Western blot)

T 10 em B 55 ML AP35 5240 00, 4> 85 1 S8 B0y 4
N SER AL B PBS TR 3 3, AN 2R
FHAN AL S S T 2 min, PR RIS T EP &,
YK 2447 30 min J5,15 000xg .4 CE.0> 15 min, /N>
W W, B T e 8 o SR AT BCA il & 2 1k
JEIFR V8 AW, R R B AT, A T
-80 CUkA . MUKEERF N 90 V #% 140 V, B AL 7
4 200 mA fEE 120 min , P £ A 30 min, —$¢
PFE AR, — PO E S TBST YU 3 W, —HilEdE 1 h,
1M f5 TBST ¥Ei%k 3 K, B & ECL A GH , BE LR R 50
BEOGCHARIC R , SR Tmage J X450 IR BEHEAT /0B 0 S5

WEbEE 3R,
1.5 ELISA

AR 24 h B35, 2 500 r/min B0, £5 LN
A 100 L 5 7 df BORE i, BRI S50 w5 I B A4,
37 CHEF 90 min; b, & FLIMA 100 wl HRP T4
W ,37 CHEE 30 min; Pt )5, 2 FLINA 100 wL &
W, 37 CHREJEHFE 15 min, AL 1R WL, Tl AR {32 B
450 nm ASEHFEE[D(450) ], SEHRADEL 3R,
1.6 #nlig4x

AN M1 B RE A AR . LPS b B JS , ] PCR,
Western blot FI ELISA %5 777460 M1 FUbREY [L-1 B
1L-6 iNOS 1 M2 FIAREY Arg-1 ByZER K500 .

CCK-8 A5 7E A [A] ALA-PDT 2544 M1 B E
W 24 L %) 95 T3 1500 o

ANFDEHR &4 ) ALA-PDT Kb 38 M1 Y = 15 2 g
J5 , Western blot £l M1 AR &4y iNOS B9 FIRTH O,
R2 ALA-PDT fifi M1 B 0 4 RAR P 4 25 44

qPCR , Western blot 5 ELISA 56 {iF # 14 %% # & 75
) : ALA-PDT AbFRJ5 , # il M2 BUAR &) Arg-1.1L-10
M1 BIBREY) IL-1 B 1L-6 iNOS HyRIKTEIL .

Western blot %] ALA-PDT 4Zb¥H M1 B = I 4 ity
o BWEAHSCH 1 P62 FI LC3 A E I ; 5 F wedh i
# 3-MA J5,M1 BIFR &4 INOS Fl 5 Wi AH 3¢ 8 1 LC3
[ ZIRNE D
1.7 it oHr

K SPSS 22. 0 B AF #4743 #r, {#i H] GraphPad
Prism8 22 . THETERIA x5 Fom, AL FLECR
FHPIRSTAEAS ¢ K3, 2240 18] UBCR R IR 2 07 225001 o

2 H#R

2.1 LPS#HFE#mEA M AR

RT-PCR %53 W7~ , M1 4] LPS J 3 5 , B W 4 ffg
iINOS Fl TL-6 R0t R 41 B i 35 5% (P<0. 05, [&] 1A |
B) ,Western blot %52 I 7, M1 41 5 W5 4ff fifg iNOS Fl
IL-1@ FIRB0 B AT i 39 58, Arg-1 A0} REZH 25K
fE(P<0.05,& 1C~F) , ELISA £55 875, M1 4 IL-6 4y
WL B4 B E %2 (P<0.05, 14 1G) .
2.2 f&F = ALA-PDT J7 k483t M1 & B v 4 o 4

A M2 A

2.2. 1 R[EDYG RS BE IR 3 ALA-PDT J7 3% M1
TR 05 248 35 P 5 CCK-8 &5 L R, i % Ot AR
SR R, ML TR I W 48 L P 328 T [ (P <00. 05,

24).
2.2.2 AR A IR B ALA-PDT J7 3% % M1
T AR ) INOS (RS WER ALA )
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WZAT 0(ML) (1.2.3.4 J/em® W41 56347 IR 55T,
Western blot 45 5 7, L SR EE K 2.3 .4 J/em® B,
INOS FRIE % (P<0.05, 5 2B .C) ,éﬁéxlﬂfﬁ“\
FE T 0 T A R I, e 2 )/ em® X — R IR SR
T2,

2.2.3 {5 ALA-PDT 4L ¥ 5 B WA AR e bR &

PDT 41 Arg-1 1 [L-10 ffy mRNA 335 7}75 ,iNOS £k
FA (P<0. 05, [ 3A~C) ., Western blot 2% F /R,
ALA-PDT 4 M1 B4R &4 iNOS Al TL-1B 33K [,
M2 BIbREY Arg-1 25T E (P<0.05,F 3D~G),
ELISA £5 5 875, M1 4H  ALA 2H 41 5640 11-10 . 1L-6
TR ZE R TG X 5 ML 4] ALA RZ64

FIRFEM RT-PCR Kl M1 A58 iNOS FI M2 45 Fb#e, ALA-PDT 4 TL-10 43 W B4, TL-6 43 ikt ik /0
B Arg-1 1L-10 B mRNA FIA1EM, 458 B~ , ALA- (P<0.05,& 3H.1)
1200 - . 107 ——
1000 o
- i e INOS(131x10°)—
,4<j 800 o
#6001 & 07
RS S = IL-1B(31x10°)—
= £ 44
) o
0 0- 3y
WAL M4l A A4 MI4 B GAPDHG6x10')— (- —_—
1.5 3+ 1.5 2001
5 T g : 5
k| il : .
o 2 150
3}% 1.0 jﬁ 2 ;é 1.0 B
= = 5 B~ 100+
2 2 2 . X
L 05 = — 0.5 =
= = B S 50
‘ =
0= 0= 0- 0-
X4 M1I4L D MM M1 E M4 M1 F M M1 G
a:P<0.05, 5 s B AH iR
A B:iNOS #= IL-6 #) mRNA #8 %} & ik ; C: Western blot 4| # 28 iNOS | IL-18 #= Arg-1 & & £k ;D~F. o 5 %
iNOS IL-1B #= Arg-1 & & ¥ & 2 447 ; G: ELISA 4&m| % 41 IL-6 535K -F
B 1 LPS Xt RAW264. 7 4R A8 X AR S RIS 00
1.2~ 1.2
101 gm . 1.0
s g 10
3% 0.8 0.8
B a ®
& 0.6 a 1 2 3 4 5 = 0.6
2 z . 0
F 0.4+ iN()S(131><103)H-~ e S 041
0.2 0.2
cunntsao - (A -

a:P<0.05,5 M1 41rbix

A RFLRIR B AR A] & ALA-PDT 57 % ¥ 20 Jo 35 76 % v

1:M1 #8;2: ALA-PDT (0.5 J/cm*) #8;3; ALA-PDT

(1J/em®)48;4: ALA-PDT (1.5 J/em®) 48;5: ALA-PDT (2 J/em®) 48;6; ALA-PDT (2. 5 J/cm®) 48;7: ALA-PDT

(3 )/em®) 48;B .C: Western blot #-7] %28 iNOS & & 69 %35 B ¥ 2 % 5 #7

1:MI £8;2; ALA-PDT(1 J/cm®) 48,

3:ALA-PDT(2 J/em®) 48 ;4 ALA-PDT(3 J/em®) #8;5: ALA-PDT(4 J/em®) 4

B2 AEEREEMNEFE ALA-PDT i3t M1 BB 140 i =%

Z0EF0 INOS 3R i%k By 220
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80 30 -
55 60 - 3 i
; 7 20
#® "
= <=
o S 107
2 204 i
0- 0-
M1 ALA £05% ALA-PDT A
2151
1.5
N - it
M1 ALA 405t ALA-PDT .
iNos(31x10)— (N . *jé '
IL-1B(31x10°)— Z
& 054
Arg-1(35x10°)— z
GAPDH(36x10°)— 0
D
1.2 a 100
EIEH 1.0 '—E 80
_gé 0.8 Z
iy S 60
=
= 0.6 ¥
o R 404
g0 0.4 KR
< =]
0.2 : 20
0- 0-
M1  ALA 406 ALA-PDT G
205

M1

M1

M1

1.2 5

il
) 0.8 4
0.6

0.4 1

iNOS X} ik &

= 0.2

0_
ALA  £0)% ALA-PDT C
2051

ALA  41J¢ ALA-PDT B
2153

M1

g
X

1L-18 FHXT 3

ALA  ZI5% ALA-PDT F
205

ALA  £15% ALA-PDT E M1

)

[
& [5)) [ele]
(=) (=] (=)
1 1 ]
®

1L-6 437K F/pg - mL™
[y}
(=]
L

(=)
1

ALA  £15% ALA-PDT 1
215

ALA  ZI)t ALA-PDT H M1

H5

a:P<0.05,5 M1 411kt
A~C: %% A Arg-1,IL-10 #= iNOS %) mRNA #A85F & ik /KT ;D : Western blot 46| &40 Arg-1 1L-1 B#= iNOS & & &
ik E~G: 4% 4 iINOS | IL-1 Bf= Arg-1 & & ¥ £ ¥ 4547 ; H 1. ELISA 4] &40 1L-10 F= 1L-6 43k K -F

B3 {XFE ALA-PDT 77i&xf M1 2 E i 48 48 AR S W B

2.3 BEN-$4%75F ALA-PDT 77 i 3 M1 A E v 2
R 6 AR 35 3 AE

2.3.1 {KFIE ALA-PDT J7 3%} P62 A1 LC3 ikl

Al Ye3h 1AL )5, Western blot 25 5 i 75, P62

7E ALA-PDT 4w 33K B 2% P& A%, LC3 T/LC3 1 1&
ALA-PDT 2 vl 253 5 (P<0. 05, &1 4) , $&7 H W A]
REAE M1 70 5 0 0 AR 1 2 ot R v 4% T 1A

2.3.2 3-MA X M1 % [ 0 2 g 35 o4 f1 LC3 L iNOS ZE
kR R A mEE R 3-MA X E T
i, CCK-8 £5 R B, B 3-MA ¥ & (14, 40
M HEAE A R (P<0.05, K1 5SA) o [HIL, i #E40 i 5
PEENHE 1 mmol/L, W2 F 24 h J5 #E47 68 i 4b
LA R EOR, AWEGIIHIG , INOS 1)k B E T A
(P<0.05, 5B~D) ,#&/r A Mg T M1 Y E g2 i

OB
3 g

BT A AR — SRR, R ORI, 430 4 1>
i TN 1 TR - 1 - RARA B L 0/ N 'S
4 AT BEEA T, QTR Ao 7EM8 BT P, X
— PR BB A, SR A S i I8 ) B o — %
SR A AR DT B0 e ) T 5 B A 48 o Y Bt
To A Ao B WA AR B T A A R R 2T SR
PR HOFE O M1 Fe B 5y M2 L, 43—
BB -, IR A AN i AME B AR J3 8l TR
S [ TR RS A o DRI, 0 ) T v 1 I e 2
TN M1 BV )y M2 780 | 41 TR 08 0 1T 5 10—
AT I
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Ml ALA  £[J6  ALA-PDT 129 237 .
LC3T(18x10°)— . R S— 2.0
[ o
LC3 (1410 . R 3 197
- = 1.0
P62(62x10°)— S
. — — a 0.5
GAPDH(36x10°)— 0
A M1 ALA ZIJ¢ ALA-PDT B Ml ALA 16 ALA-PDT C
2H 5 205
a:P<0.05,5 M1 #11b%&
A Western blot # &40 P62 f= L.C3 & & & 1% ;B.C.P62 = LC3 K F T =547
4 {KFIZ ALA-PDT f7i£3T P62 F1 LC3 By =50
1.2 7 1.2 1.5 1 a
b
1.0 1 a u
1 2 3 g Ho
J%Jr 0.8 LC3 1 (18x10°)— | - - - ;:é 0.8+ : w 1.0 b
put o
£ 061 2 LO3 T (14x10°) > w— — — % 0.6 =
= a o
F 044 a a L 04- 3 054
0 INOS(131x107)— s 04 S
0.2 0.2
S - - N
1 2 3 45 6 A B 1 2 3 C 1 2 3 D

ikl

a:P<0.05,5 M1 28164 ;b. P<0. 05,5 PDT 20 b4k

A RERE 3-MA 3t2m 03 54 % v

B 5 3-MA 33 M1 2B AFEMEF LC3.INOS EHRIE

HBh IR A, BETIG R b s 2 n R 2
RN IR A T B S B T ) A VR AR
BT A A A B AR — IO Tk ah ST ik
FHFAEA BRGSO 0E PR I 2 1597 S8 8 I RAF 9T 2R B,
ALA-PDT ¥7 ik TR HEE PR 2 G, I T ek 5 A
JEH 5 53— S W63l 7 I TR A S A
JH R IR G 1 /0N BRORZ JBR B T B Sl S e 2R R
ALA-PDT A AT DA K A, [] 1) 3 Be 4 25 81 1w 7
AL Gl B N AR R A A B T P Y
fER, #&7~ ALA-PDT 7RI RES S 1 B VR4 M p Al
e AER

sy kR R B AR M T, AT 5] E A i A
W, FE GBI 797 7 R T IMRg g BsF, i FH GB35 o
R, B R T Ak SRR AL [ 46
SEANMIBE T F 0k 63 F Tk SR AN B
BN R 2 55 20 B R 3 T A Ao A, R A A i AR
PHER . P62 1 LC3 & ALK E RS 5%, % H

1:M1 48;2~6:4% A4 1.2.3.4.5 mmol/L 3-MA 48 ; B: Western blot 45| &40
iNOS F= LC3 & & 84 &34 ;C D:iNOS F= LC3 & & ¥ £ & 547

1:M1 £2;2.PDT 41;3.PDT+3-MA 21

TR

T RS M, A WG BRET, A WY P62 H Bk
fife , LC3 T A5 LC3 1, B LC3 11/ LC3 T Ll F+
o WEAE B WA IR PR e e il AR P T B R A
YEF, ZHAO 2 DI BE5E iR, miR-326 o F6 k42 F 15
JEHPE] M1 Y = g 40 i A5 7 ) INOS iy 33K, 7E LIU
SV RYRTTS R S R A T E 19 Al O
WA AU ) 8 i /MR P 5 Ak, 0 2F 5 s 4 A e 4
R, 63l 397 2 o6) B0 AT AR 2 7 46 114 5% T ] R 2
Lk [ AT

RAW264. 7 4 J2 iz 4 i/ 15 0 40 B AR 200 il &%
HAE T/, ZRIEDE SO RDE , W RE AR K, B R SR Y
RO AN TR RE T, 2 H A B A AR R —
XFF RAW264. 7 4ififg, & FH U4 100 ng/mL ) LPS il
1 24 h 20 ng/mlL ) IFN-v Wil 24 h F1 LPS(100 ng/mlL)
A TFN-y (20 ng/mL) il 12 h 5575 281755 A M1
RIS WA, A 5256 R N A T2 1) 100 ng/mL
1 LPS 5 SIE sl M1 RY S W20 i, 25 28 & 81 M1 AU
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W AR R4 INOS IL-6 1 IL-1 BT , i M2 7
EREANAEAR &) Arg-1 F2ak M FEAIG, INOS Al H¢4: &
T NO e 4R p P e 5 TL-6 R4 L) {2 &
YL, AT S ARV 2 AR O, WS TE A A
A AR C RV ASE, o] e 8k ok 20 i i i 3]
RAETBNAS 5 JAE I Sh 4 1, o 107 S 250 A4 8
LI JNEN T 5 IL-1 B2 — ol 55 2 A 48 A 40 g I
T, AR A S R R SR R Arg-1 2
— RS B IR AL S R AR R mE ™, h T
5 INOS SE4+ ks @ BRI, I BL s A &K 6 NO (1 7™
A E— AR M2 B S WA AR S . AN 4
JRERWT i at LPS i, i 5 M1 B E W ZH i 27

ASLIGER ST T AR G B B B IK5R) 5 ALA-PDT
FExt M1 7Y B0 41 i 3135 4 04 52 W, IG5 2 02 S AR X
HES AR 40 S Sl 44 AN Ta] vk BE , iF 9 3R B, i
F 0.5 mmol/L #) ALA-PDT J7 =T RAW264. 7 4 Jifd,
AR R AL S M1 &Y AT 0. 25 mmol/L f ALA-
PDT ¥7 1k F /N U 6 B 40 i, W) A7 o 46 5 R E I
I, 4 A L RIS AR 0. 1 mmol/LL () ALA-
PDT 77k AT ST AT 4k 40 M i 470 S0 A0 0L 5 %, k5
PreALmER Y o P, AR STI6 Rk i vk
0.1 mmol/L, Z5HF, A0 H K7 & ALA 19 44
T, B G IR TR R 0 T 1 5, ML 80 I 240 ) 35
B F M. HUANG 257 fE R W IR-o I BEN SO
Sl 1IN 20 6 5 M () 5 TR R I, B
SRR B BRI, 40 PR [ ZHOU 28BS
FH) B ALA 0577 I 18] 9 28 1 A6 B3 B2 i 389
ALA-PDT 7 1508 BUET 4E 4 M3 58 15 52 e 128 BT 438 o
I R — R AR T AR IR 45 R . B
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W 20 ffL 4 4ol M2 RS 9 HoxX — 3 E 2 ot sh
AN R SEBLAY , AN 2 A8 ALA FIZLY
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200 ) PR A A P 3 R A 2 1 R S 6 IR 31T
HEMIIGR) & ALA-PDT AJ B8 2o 006w e oF M1 7Y

B W2 A A R R PR AS . BESS , 8] B mE IR 3-MA
X A WEHEATIN ], LC3 1T /LC3 T kBl T i, 4]
I AEGEN ) 20 2 B3 A INOS 1y 22 35t 5 8 T
UESE A WEAE M1 R S A0 Ml PR 4 # v ke 1 2
YEM .
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