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Influence of Different Administration Timepoints on the Endothelial Protective Effects of Sodium
Tanshinone ITA Sulfonate

ZHU Yi', YIN Chaoyun®, ZHANG Jin?®, TAO Zhengza*(I.Department of Clinical Laboratory, Zhenjiang First People’s
Hospital, Zhenjiang 212000, China; 2.Affiliated Hospital of Jiangsu University, a.Department of Vascular Surgery,
b.Department of General Surgery, Zhenjiang 212000, China)

ABSTRACT: OBJECTIVE To investigate the influence of different administration timepoints on the endothelial protective
effects of sodium tanshinone II A sulfonate(STS). METHODS Human umbilical vein endothelial cellstHUVEC) were divided
into five groups, individually stimulated, including DMEM group, lipopolysaccharide(LPS) group, STS pre-treatment+LPS
group, STS co-treatment+LPS group, STS post-treatment+LPS group. The final concentration of LPS in the experiment was
1 pg'mL~", and that of STS was 25 ug'mL~!, LPS stimulation time was 12 h. After that, HUVEC viability was determined by
CCK-8 assay. The protein concentration of inflammatory cytokine interleukin-1B(IL-1f) in HUVEC culture supernatant was
detected by ELISA. The protein levels of nuclear factor k<B(NF-kB) in HUVEC lysate were detected by Western blotting. The
migration capacity of HUVEC was detected by wound-healing test. HUVEC apoptosis was observed under an optical microscopy,
and the expression of apoptosis-related proteins including cleaved caspase-3 and cleaved caspase-9 were detected by Western
blotting. RESULTS Compared with DMEM group, after LPS treatment, HUVEC cell viability was decreased; IL-1p and
NF-«kB protein expression increased; migration capacity impaired; increased apoptosis with the higher protein expression of
cleaved caspase-3 and cleaved caspase-9(P<0.05). STS treatments could partially reverse these LPS-induced phenomena, among
which the STS pre-treatment was most effective, while the STS post-treatment was with relative lower efficacy. CONCLUSION
STS pre-treatment, co-treatment and post-treatment can partially reverse LPS-induced HUVEC dysfunction and apoptosis,
among which the STS pre-treatment is most effective.

KEYWORDS: sodium tanshinone IIA sulfonate; administration timepoints; human umbilical vein endothelial cells; LPS;
endothelial dysfunction; cleaved caspase-3; cleaved caspase-9
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factor-kB , NF-«B)i& #2& 4 il i ed R R - 51 A
AN BF & Bk N B2 40 Bl (human  umbilical vein
endothelial cells, HUVEC)RJE KA FH&AM, [A]Hf
T VR AN R T RSB 0K, DR B A
H P A4 6 55 2 A A0 e i A5 P 2 P B R T
X Pt N B2 R EE , STS if RE Uk 42 R £ B
(lipopolysaccharide, LPS)5 | #2#9 HUVEC #8114
ZUR T ik, TG 5 R v i P R i .
AL, STS fefeit N A, AR T2
I R B B RS STS B9 N B2 R34 F X H 5y
FHLHICEA T HERANMI, (AR 255
BOWE STS I 84 Bys ATy s D AHOCHGE o A5 TE
RSk SERE 1, @it LPS Zb¥ HUVEC a7
R A AR MBI AL , JF AR I — A8 E4R) STS
AR 2505 Be(FAL R | kb Bl 5 A3 X6 H N Bz
PR YER S, S48 STS FEIMLAE P #4940 5
P I B AEVRIT I, IR IR 2535 2%
1 MR5R%
1.1 APk

HUVEC(ZE[E ATCC); LPS(Lifg & — YR
HARRAF, #t5: L26331); STS( L L255E—
DA RAT, 5. 2004308); & 4.5 g L
AP R DMEM R 3R 3L (R Gibeo 24 H], 5
11965092); Hi4- 113 (fetal bovine serum, FBS)(Ji
2K Wisent A1, L5 : 085-060); CCK-8 s
R ERAEYRHE A, fit5 . 180283); A
IL-1B ELISA 7 G (BCRHEY TRARA A, it
5 : 70-EK101BHS); fthi A B-actin 2 FLEHTIA G
DAY TRARAH, 5. BA2305); %R
PN NF-«B p65 B PEFiRHE T . 8242), Sdt A
cleaved caspase-3 ZrifEPUIREHLT . 9661), it
N cleaved caspase-9 Z i [EPLIAMIL T . 9509)14
H 3 Cell Signaling Technology /A Fl; BRI &
AL Wit (horseradish peroxidase , HRP)FRic By LI -4t
e 1gG Pk (LRI AR, HitS . 7074P2);
PVDF [ (#%[E Millipore 22 F]); Olympus CX43
“FEE B A (H A Olympus A H]).
1.2 ik
1.2.1 HUVEC WyIEFR Reordihb s A% 1000 U-L™
HHE R . 100 ng L #HRXLUKLE 10%FBS Y
DMEM Ei 3387, 7E 5%CO0,. 37 CHAE 1% 4
HiE SR HUVEC 4ifiig. HUEAL 6~8 fUb T X%
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K0 HUVEC #F 6 LAk, A ik 80%HT,
FIF 12.5, 25, 50 pg-mL' Ay STS Xf Hbf14b 3
DAt STS MBIk . BHJS 0 2R AT -
DMEM #1. LPS 4b#fiZH | STS FkbFH+LPS 4 .
STS+LPS FLAMFHL] | STS JGALBI+LPS 4., S5 T
H LPS LM IE N 1 pg-mL™', STS MILHREN
25 ug-mL™!, A EAL BRIk 24 b Hirp,
DMEM #H L3553 DMEM b3 24 h; LPS 2H 4%
DMEM 4#b#f 12 h, FEIA LPS 4kZ240# 12 h; STS
TRALFE+LSP 4155104 STS 403 12 h, V&% STS J&,
LA LPS 4kZ24bFH 12 hy; STS+LPS Heib B L)
DMEM 408 12 h, FE[EHIA STS F1 LPS 424k
FH 12 h; STS JGAbBR+LPS 405 L) LPS 40 # 12 h,
e LPS J5, FELL STS 4kZeAb#f 12 h,

1.2.2 CCK-8 ¥ejll HUVEC 4uffiisg e 4fL
100 pL 7] 96 FLA i A HUVEC £ ¥k (41 ik
FEZTE 6x10°4N), i Z AL SR TR PBS H7E,
FEXEFRAATRFE 12 h )5, % “1.2.17 TF hEs
40P HUVEC, J4&RAL 10 pL A CCK-8 i
WA T DMEM J&, K258 4 ho LUUEH
DMEM #F1 CCK-8 ¥ I FLAE s A4, DAL E A
DMEM &I FLAE X RRAL, M5%E 450 nm &b
WOLRE(A), I P AR E A4 403 HUVEC
PIYEFE G 7. AT TS 1 (%)=(4 spa—A =rm)/
(A4 stmn—A zrm)o

1.2.3  ELISA & TL-1B AYZEIL 4% “1.2.17 I
T T A3 HUVEC I e 45 FE 3% 35 k.
1000xg B0 20 min J5, B EESHEAAT
—80 C, HlRM & UL 5 E4T ELISA K, 2
HARRWT . BCRIAEARBRAE S, INEE I A
IL-1 HiiR A EEFRA, 37 CHEE 2 h, 1xwash buffer
Ve 3 WG, #efiAL 100 pL A HRP ARiC K
Migeik, 37 CHEF 2 ho 1xwash buffer PEAR 3 ¥
Ja » T B A FiE A9 B 4-5:4L 50 pL.
37 CW¥F 30 min J5, fINZ 1L &L 100 uL, 7R
WSE 2 FLAE 450 nm ALK A B, I35 FEPRE 2T T
AL L1 MR

1.24 WPRIAKME HUVEC iT#hE SIS
HUVEC, FFAMIRLG 33k 80% A4 0, HIJCH
200 pL AYINFEAR S FE 40 M)Z 22 o2 i Y\ 1) K] — 4%
HZ, RIFRIRMTEREE A5 —5, PBS ¥t 3 )5,
e “1.2.17 IR A A A, 24 h 5, HEF
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3] BB A I IR . >R Image pro plus /4
MR A T ARG E 441 HUVEC iR
R AMEIEFEHE=0 h BHRRSEE-24 h BF R v
JE)/0 h B RIR B
1.2.5 STS X HUVEC 4 Jifd & 25 24 28 Ak 1 520
¥ HUVEC i 2 6 fLikd% S, 4% “1.2.17 1
T 4 KA, FE B N MK
HUVEC B4,
1.2.6 JtERMBWEARAE HUVEC BB
B FZ 12,17 WUR ks AL 3 HUVEC,
SRR S N g HUVEC MBS IF 8
HUVEC £ [E I RE, I MR “Eii%a " FEA
MR, HUVEC IE A4 AHU s, H.
S SR A RS (5 21 ) R S
1.2.7 Western blotting #: I #HC cleaved caspase-3 .
cleaved caspase-9, NF-xB #5131k $2H “1.2.17
L1 N S T O e W U =l = 7
SDS-PAGE Hiik, PGB, 5%BSA £4 1 h, 7
JINARPT cleaved caspase-3(1 : 400). cleaved
caspase-9(1 : 400), NF-kB(1 : 400). %4 B-actin
FEEPUARN 2 000), 4 CIHEELE. MAEXH %
HRP- IgG(1 : 3 000)Z M7 7 1 h; TBST ¥R ; ECL
A, LANEID 8175500 A (B2 &5 .
1.2.8  JiHIARR AT % “1.2.17 WY
B4 AL B HUVEC, Fk8ir5E, Filve PBS Uk 3
Wa, M 0.25%B 8 FigH b g . PBS HUE 2
i, B 5x10° N AH S5 2 EP 45, 1000 r-min™!
B0 5 min 5, 585 WA 500 pL #il2 PBS
RN, BIA 5 puL Annexin V-FITC A1 10 pL PI
THMRERT, BRIES., KL ERA
10 min J&, FUCH 5 E 7 A AR A, s
BiE K FlowJo V10.5.3 #4704 .
1.2.9  Sit s B 20 AR - GraphPad
Prism 7.0 #c, BIELA X 5 2%, SRR L
BRI BN R 7 2243 M (One-Way ANOVA), HE—
AW LR LSD-¢ K550, LA P<0.05 255 H
At E X,
2 H#HR
2.1 STS RNFEZ 25BN LPS 51 H HUVEC
B 1% 1 AU 1 )

AR STS 4b¥ HUVEC J5 & ¥, LPS fiE
i 3 HUVEC 345835 J1ifik, 25, 50 pg-mL™!
() STS REMS LA R0 1 208055 LPS MIFEH,

T E AR 22 2021 4F 1 A4S 38 4545 2 1)

Wi 2 (A% LPS YEFIEA i r 5%, HHM
PHERTETF 12.5 pg-mL-" ) STS(P<0.05), AN 5
DMEM 4 H#, LPS B E K HUVEC 354 1%
J1(P<0.05), 5 LPS AbFRZH L, STS fikbE , H:ab
PN AL 3 R4 5 HUVEC 3455 1% 11(P<0.05),
A PR A 3R RS B R B A, T Ak B AR )
X 55 (P<0.05), &5 LK 1,

D

—_
=)
S
|=
—
=)
S

§ 12)3) 1)le3) %:[ D249 n2)
3& 50 2 2 @0 i 2
ko o
= =
F 0% o IS
b U L R R R
SN C NP
& S F Y RUPENIEV IS
O (ST E THFH XS
LLE Y Y
’\% ’\% /‘% g&" c'%" %@W
&§ S FES

1 STS [ % 258t B % LPS 5| & # HUVEC #7477
B AL 9 EE (n=3)
5 LPS 4 HIZ H, DP<0.05; 5 DMEM 4 k., ¥P<0.05; 5 12.5 pg-mL™!
STS+LPS 4 [, »P<0.05; 5 STS I:ALHH+LPS 411, YP<0.05,
Fig. 1 Effects of different STS administration timepoints on
LPS-induced changes in HUVEC proliferation activity(n=3)
Compared with the LPS-treated group, "P<0.05; compared with the
DMEM group, 2P<0.05; compared with the 12.5 pg-mL~' STS+LPS
group, ¥P<0.05; compared with the STS co-treatment+LPS group, ¥P<0.05.
2.2 STS AFEZZHEBX LPS 5l#AY HUVEC
IL-1PB il NF-xB & [ ik 520

5 DMEM #tt, LPS REW% & #4185 HUVEC
BigE B3 IL-1B IR 7K (P<0.05). H1iFE L
T IL-1B MY RN EFHFHZEAL, LPS fRefl I W fid ik
HUVEC 402N NF-xB % £ ik(P<0.05), STS
AL EE AN BRI R 43 LPS B/ IL-1B
Ml NF-xB HHm#RiL, Hrh DI 8O- ik
]I (P<0.05), T STS JE AR E45 Bl . 45
KUK 2,
2.3 STS A[EZ 25 BER LPS 51 A HUVEC i
F&HE 1 el 8 1 52 Ml

5 DMEM Lk, LPS & #W8/> HUVEC fyit
FEREES, 1M STS FlAb# AL 4b BRREAS I8 55 LPS Y
ER . it E RS R, JENAR LT
HUVEC WiE#fe ) AT ol . AH I
DMEM 4, LPS #ll¥# /K T HUVEC i
K (P<0.05), STS Filkb B AN Ab BE (B 4% 5 70 10 %
LPS $31Y) HUVEC i 3fI% , b DT b 2 1)
R o B B (P<0.05), i STS e b BRI AN HAS I
RR . ZER LK 3,
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y FFF
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A B 5 & &S $
NF-5 [ 5 kDa
o poctn S
T 2 o3 N
g T o A »
&0 40 #
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= = Z
%.20 12)3) I
- i Ry 0.1 102)3)
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@&V\ XG%% X\}% X\s% @@,“3’ &‘“ x\g% X&% X\ifo %§‘%
9 @;& %&*‘% q&‘% R 04&%%&%@&% R
& 2 & N F KL
£ £ &S

2 STS T % 25t B xf LPS 3| &% HUVEC IL-1B 1
NF-KB % & % 3 8 %7 (n=3)

A-ELISA £l HUVEC }53% Ly IL-1B MM ; B—Western
blotting £l HUVEC i i 24/ - NF-xB & H i AIX ik 5 LPS
JEFRALEL, DP<0.05; 5 DMEM 4L, 2P<0.05; 45 STS JtAbs+LPS
Ik, »P<0.05

Fig. 2 Effects of different STS administration timepoints on
LPS-induced IL-1p and NF-kB protein secretion by HUVEC(n=3)
A-ELISA detection of IL-1B protein concentration of in culture
supernatant of HUVEC; B—Western blotting detection of NF-kB protein
relative expression in HUVEC cell lysate; compared with the LPS-treated

group, YP<0.05; compared with the DMEM group, 2P<0.05; compared
with the STS co-treatment+LPS group, ¥P<0.05.

A DMEMZ# STSTALFE+LPSZ STSILAbHE+LPSZH

STS/5AbFE-+LPSZH Skb:

1)
0.6 -
"y
5 04 =
g ’ 1)2)
8 2
0.2 4 =
ol — .
B H B H B
RV IR A
& N Y & F
T & ¢ &S
& I &
U

B3 STS [ % 2 Bt LPS 5| &2 # HUVEC i # &k 7
B B R o (n=3)

A-LHENEE HUVEC 174 ; B-HUVEC 4T % ; 5 LPS AbHEA 1,
DP<0.05;5 DMEM 41 [t ,2P<0.05; 5 STS I:AbBI+LPS 41 [t , ¥ P<0.05,
Fig. 3 Effects of different STS administration timepoints on
LPS-induced change of HUVEC migration capacity(n=3)
A-HUVEC migration observed by optical microscope; B-HUVEC
migration rate; compared with the LPS-treated group, VP<0.05; compared
with the DMEM group, 2P<0.05; compared with the STS co-treatment+
LPS group, ?P<0.05.
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2.4 STS AW[RZ 250 BT LPS 512 A HUVEC
TR 5

LPS H# 58 HUVEC 2 Jifa 548 45 - nl UL
SrANIEETE, STS FALEE . ILALEEANJS Ab BE Y fE
T X A S . Horf, STS Fikb B RIUR i
R WIR 5 AL B R ) AE X 55 . Western
blotting Z5 R 7x, LPS figt¥4Em HUVEC HhidT:
FHICHE M cleaved caspase-3 HY7KF-, STS TiAbBifE
it i e LPS MIFERT, i Ab BRI S Ab P
HEEEB M H LR (P<0.05). 25U, LPS 5l
HI) cleaved caspase-9 e iAREMSHE STS HR4r1
M, Hrp STS FlAb 3 S b B RO B
T i Kb B P AR I AH X 88255 (P<0.05) . SR T-AHSC
FEHFEEBEA—3, Annexin V/PT T Y4k
FRBL, LPS fEfg5 i HUVEC Ji T8 5 [(83.2+
4.37)%, P<0.05], STS FikbHAEMEAR B i 10 f X
— M [(58.2243.89)%, P<0.05], {H STS Fib 3 &%
Je AL AR AR X 55 . A5 R ILIE 4,
3 Wig

I 767 PR 2 A L T o G R R A
PRl -3k 2 3K 25 A0 2 ) koo A B A 50 i A5 7
MEZRGHEE . A, 2RI N e K
AR A A AR, AT R — 2
TN 60 . FHS e R AL G s AL 35E 25 9
H BT IR . NRVETER) STS &R
HEREY, FHEEASRY, SrTb fis
ALV, B 2 IR IRE , 020 i
LA I TR AR YT o

STS BEME ] i A PN Bz 4 A v 22 24500 b i
FIFAGE p38 (WS, FF T V8 40 it 2% i AR 41K 2% 14 i
BRI ZKF, R /AR T 5 A il A8 N
PESRE . A, STS RERZINH] LPS 51 M 4
Y RT R e ey A E L NE =) U A k=Rt
B ALBER KT, e i 4 RS SR Ak 0B, STS
ISREFNH] LPS 51#2 ) TLR4/MyD88/NF-kB {55 51l
B4, JELAC T R P B g e IL-6., IL-1B S8R
SE R PRI, BT LiREH, STS A REVETY
HUVEC ' Bel-2/Bax B4, K caspase FUZEAHI
Ak, T LPS S5Hi0 R F 80 N iy 10,

R, BR25%Y A SRERS, AR S
2 B R Al RIG T TR I 53— A R R R M,
Ban, FEARJE N AT FEFEIRIE ,  FLXTRR BN U
PR T AR PR FT 4G 25120 X6 IR
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STSHALHH+LPSA STSILALBE+LPSZH

STS/GALFE+LPSZ LPSAbEEZH

cleaved 17 kDa cleaved
caspase-3 19kDa  caspase-9 a
B actn I 2 (0. -octn I /2 }D:
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]+ 25 8 = 1 R S
S K02 - 5 %®021 B
: 2 Eo
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0 v T T v v 0 T T . v v
B B B Qg%’ o @»‘3& & H B @%
S FFEF F FF T
D O WX X A WX o &
THF TS STFF FS
& g g
S 9 % M S
C DMEM#H STSHALBE+LPSA STSHACHE+LPSZ] STS/GALEE+LPSLH ~ LPSAbHHL
7 7 7 7 7
10101 @ rar ] Tal | 1a1 Q|11 Q@
1064 0.011 _v5‘_51 105]0 ?.56 1064 0.031 -’.;6;:91 10610.070 ”w6.46 106]0.058 ;‘“3.62
o #1004 i 10° w 101 Bl
: 104 by 10%4 10¢ : 104 i
Q3| 10°104 % Q3| 10°1 Q4 Q3| 10°104 @3[10°1Q4 (o5]
0 10300 | 563 e 21 | o3l lzs0l | ess|ielis0 | s34
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Annexin V-FITC

Bl 4 STS T[4 2t e %t LPS 5| & # HUVEC 8 T 8 &7 (n=3)
A-YCEEIER HUVEC 41 BTE 25 RN AR KRS 1 Bl A8 (77 3k BT A TE S 103 5 B V7 1) HUVEC) ; B—Western blotting #6: HUVEC 4l il 2417 i P cleaved
caspase-3 #ll cleaved caspase-9 25 [ AU X Fe ik bt s C—I8T- WYL A HUVEC RO T-IB 0L 5 LPS AABE4H 1L, VP<0.05; 55 DMEM 4 I, 2P<0.05;

L) STS FiAb#I+LPS 4, YP<0.05,

Fig. 4 Effects of different STS administration timepoints on LPS-induced HUVEC apoptosis(n=3)

A—observation of changes in morphology and growth status of HUVEC by optical microscopy(arrows indicate morphological changed or suspended
HUVEC; B—Western blotting detection of cleaved caspase-3 and cleaved caspase-9 protein relative expression in HUVEC lysate; C-HUVEC apoptosis
detected by Annexin V/PI staining; compared with the LPS-treated group, "P<0.05; compared with the DMEM group, ?P<0.05; compared with the STS

pre-treatment+LPS group, ¥P<0.05.

20, B R 2 2 RE % B 0 I SRR N 4T
PR Rt o HA R ECHE L4 P €I (disseminated
intravascular coagulation, DIC)XU: R E, FEfE
& DIC 5 A A [ B2 AT 25 7 A TG 2%, AT A
A RLBEAL DIC 1y kA0, ik STS 1 &, AW
R LG 250 B 22 K. filan, STS Tkt
Y5 2 et X L 5 O 0o LR L 7 /) BRUSE 72 e 3]
PRAPEINSY; A0S SERIA YT R R I 457 STS T
TiUAT DA R0 2 Pk I S R 3 1 e 22 g g
TIAEAR S5 B PFSE0 G SR RE A AR S ST
B ALO UL A O A R 2 A R0,
K, 48 STS Bt B 1 ] B HAIL I 245
BB AT AISIE, BRI 45 2 B Bov HY 7Rk
ATy B 2 o ASBIF ST A SCHER R A FRT
T EBUCRFHZ 2 2021 4 1 A48 38 B4 2

WIWFSE AR |, e HUVEC 1 M IRSMERL, 1
LPS 53 H A A Dy he i GEFE TS Sk . RIES
N, ERSRE SR TS . AEBLIERE L, A LA
Tab e ILALBRRS AL A2, R STS AH
() 255 25 5 BORE LN B2 CRAP P E RIS o 25 R A0,
A%} DMEM, LPS i # %Mk HUVEC RY85HTE 7,
X5 SCHER[18]HRE —3 . STS Fkb# | ik sy
JE AL RN LPS 5| i 4 MRS 56 1% 98K,

FFUATRALBE ) O Ar A s B (& 1), IL-1B 2
Pz AT e S R P AR R AR T, B
A S 52 3 NF-xB 710, A4 R 8
7, LPS figfig % % HUVEC 8537 i IL-1p
(R AT . STS FALHH AN b FHA4 AE A% 55 43 300
& LPS IR IL-1p &k, IFLATALIR M 1EH]
- 165 -
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BN S (K 2A, P<0.05); T STS Ji ZbFEI K g
i E K HUVEC ¥53% B3gH IL-1B B8 F/K T,
NF-xB [ H B EHAA IL-1p H—2, BP STS
AL BRAERS i FF#R HUVEC H NF-xB AY/KF H.
HAE 58 T A0 HE (K 2B, P<0.05), 1fi STS Jaib
PRI LA X — 300 o X —25 Ui, A A
WbFE T, STS TiAb BERRAE T AT R XL P iz
RAE, PR A BB . R R 2 P 2
MLDyRE S bRz —, Wi R kB, A
Xf DMEM, LPS & Z& il | HUVEC BRI P,
STS Filsh #RFNHL A0 PRI REALER 73055 LPS 51
HUVEC i, - LA T Ak R R0 5 Ay B I (]
3, P<0.05); 1M STS JGALFREHA X —RUN . 1%
SEULH, STS AN P& A T N 40 i 2 %
B&, Jah BNz R A B B A
YEHISE, STS i rediil A B2 4 1150, Ay sl
7 HUVEC H{#T-#HKHE H cleaved caspase-3 Fll
cleaved caspase-9 B3Rk, SR A, LPS BEHS
% "1 cleaved caspase-3 Fll cleaved caspase-9 H7&
5, STS THALHE AN H: A B 24 BB 40380 e ik — 4N
1M STS JE bR RRAIXT #2553 (] 4B, P<0.05)

A, Annexin V/PT I T- XL A9 25 Sl i 78, LPS
REREE I HUVEC YT, Ah, FHXT AL # k5 ik
P, STS AL FEREAE INA &5 b 5% LPS BYRLN
S TSR N B R E I (B 4C, P<0.05).

25 LT AR 25 25 B BB A i 52 STS
N B AR VE T, STS AL ER B £ 4 /8 F Je ok I
i, RENS I SR N R A B . RAE . RS,
FEIHI LT, STS HAbHLEA AN, (H
HAEHS TWAL R, STS JaAbBRAEMSIE0E N 2 40
PO BE T TF R T, (R RAE S AT RS 1Y) 52
U B o N2 VRN & 7V 7 e ) = R VN A 2 K ]
ZHT, RIS T STS M T T, nlRESEUS N
FRAR N 2 R AP IR T RICR
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