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Study on the Anti-apoptotic Effect of Curcumin on H:O--induced H9¢2 Cardiomyocyte Injury and the
Regulation of NF-kB Signaling Pathway

GU Changhai', LI Zhong’, CHEN Dongling’ (1. Physical Education Department, Nanyang Institute of
Technology, Henan Nanyang 473004, China; 2. Zhang Zhongjing College of Traditional Medical Medicine,
Nanyang Institute of Technology, Henan Nanyang 473004, China)

ABSTRACT OBIJECTIVE: To investigate the anti-apoptotic effect of curcumin on H:O.-induced H9c2 cardiomyocyte injury and
the regulation of NF-kB signaling pathway. METHODS: H9c2 cardiomyocyte were randomly divided into normal control group,
injury model group, curcumin low-dose, medium-dose and high-dose groups (25, 50, 100 pmol/L). Normal control group didn’t
received any intervention. The cells in injury model group were induced with 50 pmol/L H.O. for 12 h to establish the injury model.
The cells in curcumin groups were treated with relevant concentration of drugs for 24 h, and then induced with 50 pmol/L H.O. for
12 h. After cultured for 24 h, survival rate and apoptotic rate of cells were measured by MTT method and TUNEL method; SOD
activity and MDA content were determined by WTS-8 assay and color test; relative fluorescence intensity of LC3 positive
expression was detected by immunofluorescence method; mRNA expression of NF-kB p65 in cells was detected by real-time PCR;
Western blotting assay was used to detect the protein expression of NF-kB p65 and p-NF-kB p65 in cells. RESULTS: Compared
with normal control group, survival rate and SOD activity were decreased significantly in injury model group, while apoptotic rate,
MDA content, relative fluorescence intensity of LC3 positive expression, mRNA expression of NF-kB, protein expression of NF-k
B p65 and p-NF-xB p65 as well as p-NF-kB/NF-kB were increased significantly (P<<0.05). Compared with injury model group,
survival rates and SOD activities were increased significantly in curcumin groups, while apoptotic rates, MDA contents, relative
fluorescence intensities of LC3 positive expression, mRNA expression of LC3 positive cells, protein expression of NF-kB p65 and
p-NF-k B p65 as well as p-NF-k B p65/NF-x B p65 were decreased significantly (P<<0.05). CONCLUSIONS: Curcumin can
increase the survival rate of H.O.-induced H9c2 cardiomyocyte injury, decrease its apoptotic rate, increase SOD activity and
decrease MDA content in cardiomyocytes. Above effects may be related to the regulation of NF-kB signaling pathway.

KEYWORDS Curcumin; H9c2 cells; Cardiomyocyte injury; Anti-apoptotic effect; NF-kB signaling pathway
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5 10 A R R R LR IE . DA AR ST AU
AR BEZON HO B0 WU 547 AT 08 T4 F L
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A [FEER AR B (DA FRZA F] ] ECO 48 B A il
B0 (PCR )Y (€ [E PCRmax 23 7 ) ;s MP4 RIS
¥k A . ChemiDocTouch % fk 2% & W i 1% &R 4t ( 3£ H
Bio-Rad 23 7 ) ; XSP-12CAC RS2 B s ( il 418t
SEAUER A PR W) s TCS SP5 U 414t 5 4 3
(51 Leica 23 7] ) ; QL-9001 BUJR 3% a4 CHEE 1] 11 BELAE 12
18T ) e
1.2 #Am5iH

Z 200 R ORGP 2 B AR A BB A PR A | it
5:20191022, 4l . =96% ) s MTT & 55 & (Jb i B
Rt P E AR A FRA R LS YSITI211A) 5 i s 53
IR 6 (H A Takara A A] 1L : 180223CC) 5 e i sk R A
il 5% B v (RT-PCR) 151 6 (g ot AR 2 A= e R AT PR
3] S 180115001 ) 5 20 i 24 i (1 5 38 = K AE W)
FeARBFFEr 45 - 180221A) ; [ 2 L 31 1k 7k (HHE5
C0201) , Hu P Yo (8 Pk U Wi (HE5- - PO106) | — WA Bk FH 2
(BCA) & [ v i il e a7 6 (4ik%5- : PO012) \ TUNEL
Ji 8 T A 4 5R) & (S - C1088) | R AR Ak W I Ak il
(SOD) i PG5 £ (WST-8 ) (5. S0101) . -
i (MDA) K 377 &5 (4145 : S0131S) \NF-kB p65 fig
TP (It 5 . AF1234) B2 1k NF-xB p65 (p-NF-«B
p65) A TT DA (LS : AF5881) F1 GAPDH % 2 7 [

FPEZG 2020 4E55 31 4555 231



Uik (it : AF1186) (BRAR &L A AL ¥ (HRP) A i 1 111
PR 1gG i (A5 A0208) . Alexa Fluor 350 Fric i
AP S Sy 7B R £ (S ObhRIC Y 1gG i,
5 :PO175) 8 R - R R IR AR (L5 : C0222) |
— HE AR (DMSO, #t 5 : ST038) | i 48 if. % (4t 5 .
C0227) B A1 (HL 5 . P0260) BT I K5 (L5
P0126) | TritonX-100 a5 (#£5 : P0096 ) . TAT il (L -
D3106) . %< R 1 W B il 4 I & | Trizol 2457 (#L-5 .
R0016) .RNA fif /K (F1£5- : R0022) . Western blotting i {7,
W (L5 : POOLSM) #y0 [ i 28 < R AR A BR A
F] O ARG 1 1 504 3(LC3) S B v B A (I =
J&E A= W AR AT BRA AL k45 < 14600-1-AP) ; DMEM/F12
Rk (AL 3 ERHE A BR /A W], ik 5 : 31600) 54, 6-
TKIE-2-ZE I W (DAPT) 2 YR} (32 [E Abcam 23 H]
HE5 - AF30A5123) 5 | RS 934t 38R G iR BHE
CH D A B /1T G s AR i3 Sy 43 b 2l 8 51
525 TR, KRR K
1.3 4pa

KR HIc2 .0 LA [ o RN BE b AR BB 240
FO BRI, F—80 CHRAT
2 FHik
2.1 HpEEFSER

BUAAE R HIC2 40, T 37 CIEMIS R4 2 10 mL
TR DT MEE S 10% Ja 4 35 & 1% 71555 2% -
HEE ZIRA AW DMEM/F12 3535 25 (LA R i FR“ 584>
FEFRAE7)H, U800 r/min .00 5 min, Fi2 FIH WK, 4
MAGE R R FEERE M FREREL D, & T
37 °C\5% CO fHR T A h G T (IR AT A, 2 ]
T Y SE AR SR R AR KA E 70% ~80%
B TAEAR
22 A BER5%Y%

Z BESCHR 7 7R A X B502E K 19 HOe2 21 JifL , Fifi
Mo R EH 5 AL B2 [50 pmol/L HaO.( AIAS 75
M5 FI 25 % 5555 2510 DMEM/F12 35 37 5L0 B ) 1 Fl 22
BEAR P B ARZ1[25.50, 100 pmol/L (LA DMSO
VRIS, PR AN 35 I35 A5 85 %= B4 % 1) DMEM/F12
B AR ) 5 500 2 IR AT iy 00 T 6 4 2R i
B b, IEE X HE AL 20 B AN AR AT o] T30, 5 RS 55
PR 20 2 1 28 50 pmol/L H.0,175 545 % 12 h LA I
2 PR A R A 5 20 3R 45591 e A A L Y 24 ) Tk B
24 hJ5 , 7L 50 umol/L H,O,1 51555 12 h.,
2.3 YHRATEERART

KA MTT S I o BOGH B 3 19 HOe2 4, 3¢
Ix 10" N/AL4EFR T 96 FLAR H, #2227 W0 T Jriksr 4l i
B 252, T R R (UIMAAR G IS FIE R R ik

FEEE 020FEE1FREH

7 ) DMEM/F12 K595 56 NI gi gk ) , B i 34
Ao 24 h)E, TR/ T INA S mg/mL i MTT
VSR 20 pL, THEFRAE TP =N E 4 hs, 55 5 Bl
W, AR5 F LA DMSO 150 pL, B TRt FHR 5
min, i FEEAR I T 490 nm I K A0 6 0 4% L Y 6 25
(OD){H I AN AFTE 2K « QAT R = GRS 40
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Ji  BOR AR Fr, FABE IR 527 vk (PBS, pH 7.4) 151k 2
Wa, BT 4% 2R BB WD F 2 E & 30 ming H
PBS I/ 1k 2 ¥k, %% 0.3 % TritonX-100 3271 Y PBS 28 I
B 5 min; FALIA TAT B 5 WL 12 AR 10 FC A8 I
W45 uL, F 37 CRESEIFE 1 h, 1 DAPI 2¢ 6 YL k) sk
I 5 min; F PBST ¥ IRITE VE 5 minx4 IR LABR K2 4R
YL, FELL PBSTEVE 3K, & h AR B o RO
R IR A 0 T X Y g A T LR 43, XF TUNEL
FEE 240 Bt (BB T A Pt A 22 2 0 0 e A R T 0 B ) B4 7
TR AT, FRIRAES 31K,
25 #faH SOD iE K& MDA & 2/

OGO B B 1 HOC2 4, 44 5% 10° A~/ LEEFI T 6
FLA rp, $ 2,27 TR koAl aE R A2y A 3
KAL. 53724 h)E , WA AR I I A 200 B S A VA
Tok b2 30 min 5, T4 °CF LA 12 000 r/min 2.0 15
min, B FIE . 4 BCA L E & (R EE IS, 40 Wil 4%
WTS-8 i Fil i 2,75 LA 3RS U SOD i 1 Al MDA %
T, RS e B R A B A . E i E AR
3.
2.6 R LC3 PEMEFRIZMEXT 5 ¢ 38 B A4

K G E D SCTEAG I o B 009 A= K 9 HOe2 4
JfL, #% 5% 10" A~/fL4 Rl T HCH A M R iy 6 fLAR 4%
“22"TU N ik oy AR G2 R 3 E AL, KR
24 hJ5 , BUH A MIC |, T 4% 2 58 W B W v 18 22 15
min, JI PBS {f {5 minx3 YK ; FH&F P4 & % i 4 4] 60 min,
A LC3 —$i (R B EE M 1:500) , F 4 CHEF 141
PBST A WIE LA , LA Alexa Fluor 350 Fric i 1gG 4t
(WA 1:2 000) , 2 EDEIE A 1 h; % i DAPLZO
Yokl BEOEREE 5 ming F PBST /AW 1E 5 minx4 Y LA
RZRMYRL, IMABUR A IGAIE 2k SO
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2.7 “AAfIH NF-kB p65 mRNA 3%k 7K F##ill

K FH S 22 1 PCRIEAGTIN . OO A= 4 11 HOc2
Y, 4% 1< 10°AN/FLEERD T 6 FLARR , $22.27 300 F )5 e 4
4 GERE A2, AR S N R AL HigR 24 hE R AR
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AGFRBU NEE, T ai RS J5 7K 10 ming 2L 12 000
t/min 20> 10 min, 3 5 LI, UTTEM A 70% £ 1 1
mL, J&%7; L 12 000 t/min .0 5 min, 7% LIEW, UTTE
AT JE A TG RNA 7K %5 i , 42 I 2 sk ) G idd W 5
PRVE B RNA B 57k cDNA , 4% RT-PCRI% 71 &1 B
PHEAEHATPCRY Y . HHIIR R (FL100 pL) : 10x4 314
ZE M 10 pL,4xdNTPs 8 pL, | FH5 1445 1 uL, Btk
cDNA 1 pL, Taqg DNA R4 1 pL, ii7K %2 100 uL. #”
1 2647 . 94 C T PE 5 min; 94 CAEME 30 5,60 CIiE Kk
30's,72 CHEM 60 s, 330 MEER; 72 CFFLESH 10 min,
NF-kB p65 L1 51 % & 5'-GCTCTCTGCTCCTCCCT-
GTTCT-3', Fii#514 4 5'-GCCAAATCCGTTCACACC-
GACCT-3', 7K & g 79 bp; f-actin b E5 149} 5'-TG-
GAGTCGGATAACTGCTCAGGAG-3' , F it 51 ¥ N
5'-AGACTGGAGTTCACCTGTGGATGG-3' , = ¥ K Jif
41102 bp, K Applied Biosystems 7500 2.0.6 ¢ /4341
BAFR AT 43T, VA -actin W IN S, 44 2723154 NF-xB
p65 mRNA [JZRIKKN-. iR 31K
2.8 ZHBE NF-xB p65.p-NF-kB p65 & B &RiA K FRY
iy

K H Western blotting 7 6 il o HCXT 55 2E K H 11)
H9c2 2 it , #¢ 1x 10" A4~/ALEEF T 6 LAk, #ic“2.27 3
Jrdordl B A2, A 3R fL. KR 24 hE Ik
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FH PBST IF M5 Y5 , Il A HRP ARic 09 Bt (R B E N
1:2000), 2 EFE 1 h; FH PBSTIAWUIE VLG , LA 7
W5, FIEEROCUR R G IF3H Image J 1.6.0
BAF BT, L HAREE 15 192 (GAPDH) 9 K 3 {8 HAE
258 AR AR K, A p-NF-xB p65 5 NF-kB p65
B A IR BEAE HUAE 2278 NF-«B p65 FUBEIRIL K. ik
I 3K,
2.9 SZitEFHE

K 1 SPSS 19.0 B A % & 4 #4748 4 A, >R
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LSD i, P<<0.05 F/R25mA gt L.
3 #R
3.1 BEMMEFERMFATRILR

5 IEH 0 BRZH PR, 40 A5 28 20 b TUNEL BH P 4
PR 3G 22 | AN LA TG 48 0 25 B AIG, TTO To  25 T
15 (P<<0.05) ; 15 (i Y 2 oAt , 22 B0 3 4% 0] 2 o
TUNEL FH A2 S 8] i, A A 05 B 5 T
17 8 T 48 i R AR (P<<0.05) , HLKE % 22 3 K= Y
L)) | IS DR ESTE ST S TDANCIN G e S 8t i) 2 IN:h) <RI
A 2H AL AN T AR ARSI 45 R L3R 1, TUNEL &
R WL 1(E H, DAPTARIC A A% , TUNEL 275 14
T BHEAH L, Merge /R & EN) .
1 SHAMREEEMATCTENRNER (x L5,

n=3)

Tab 1 Results of survival rate and apoptosis rate of

cells in each group(x£s,n=3)

i TEIER, % T, %
IR AL 100 3.66+2.14
Pt 54794243 59.11£8.12°
T4 B6TE16Y 41654320
EWREPHEA 80.55+3.42° 30.85£2.25°
ERZAAE 93.64£2.5%° 19.11+1.98°

T HIEH X IR 3, *P<<0.05; S HARRIL [ #5 ,*P<<0.05
Note: vs. normal control group, *P<<0.05; vs. injury model group,
P<<0.05

32 KA SODEMEF MDA SELLE

5 IE G B b, 303 4 4 i SOD 1 it
FREAR, 1M MDA & it i 2 T8 (P<<0.05) 5 S ffsi Al
A BR300 3 AR i 4 A M P SOD T St 2 T, i
MDA & B A% (P<<0.05) , HLBEE %5 K 1y
I, A A SOD 1 M i i TH 55 (MDA 75 i i AR
e £ A4 SOD I 1 Al MDA 5 dit (145 I 45 SR
W2,
3.3 A LC3PAMRIAMEI R AEE LS

55 IE X R A, B AR U 4 4 i v LC3 B M
KB G 2 A XS0 B 2 T (P<<0.05) 5 54
PRI AL, Z2 B R A5 R il A b LC3 P M RaA
Frisi /b, AR50 1 2 AR (P<<0.05) , HLRfi %
FEHF G DY BG N, LC3 FHE ek A X 2 3 AT 120 7
W A & 2H 20 i LC3 PR 3 TR R X R
ARSI 25 SR L35 3 & 2 (181, DAPLARiC 4B MU A% , LC3 %
78 LC3 PHM:ZE R NI , Merge M & Z0N) .
3.4 & AMA D NF-xB p65 mRNA L% NF-kB p65.
p-NF-kB p65 & A H)FRiL KT LLE

5JIE R BREH A, 401497 45 2 241 i H NF-xB p65
mRNA HINF-«B p65.p-NF-kB p65 & H (215 /K- LA
p-NF-kB p65/NF-xB p65 H{H 34 & 2 7t (P<<0.05) ; 5

FPEZG 2020 4E55 31 4555 231



fiatppeikcl IEH R HRZH
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L E R A

B 1 %ﬂ*HEﬂE’JTUNEL%if'B'II(XlOO)
Fig 1 TUNEL detection micrographs of cells in each

group(x100)
F2 HAMAS SODFEMEF MDA &2 MKNLER
(xts,n=3)

Tab 2 Results of SOD activity and MDA content of

cells in each group(x+s,n=3)

415 SOD, U/mg prot MDA, nmol/mg prot
AL 91.19£2.42 260£032
bkt 3620+ 187° 927£0.73°
ZHENEL 54.58£130° 6.15£0.29
FHETHZA 71594211 5024033
ZHEmARA 89.77£2.00° 2874051°

G I B HURR , *P<<0.05; SRR A HeoAr ,"P<<0.05
Note: vs. normal control group, “P<<0.05; vs. injury model group,
“P<0.05

PO LE LA, 2R S L g b iR SE bR 2
ik 7K - L J% p-NF-kB p65/NF-kB p65 [ {8 4 i 3% [ A%
(P<<0.05), FLBfi# 28 R AN, ERFEhRAK Y
BB & 441 H NF-xB p65 mRNA F
NF-kB p65 . p-NF-kB p65 & 131k 7KV RG] 25 51 L3k
3, EE IR HL K I DL 3
4 itig

Bt O ML 308 0 R (R 1 A T s, O LA B 6 493
55RO 1 FE R | VR IR 2 22 0 LA 1Y 56 2R
BT . AR KR AR RS

FEEE 020FEE1FREH

®3 BRAHMPLCIAMREBNRALBEEUR

NF-kB p65 mRNA F1 NF-kB p65 ., p-NF-kB p65
BERERIEKFHERNLER (xt5)

Tab 3 Results of relative fluorescence intensity of

LC3 positive expression, mRNA expression of

NF-xB p65 and protein expression of NF-x B

p65 and p-NF-kB p65 in cells of each group

(xts)
3 LI NE- B p6S mRNA NE-Bp6S % p-NF-K B p65 & p-NF-x B pS/NF-

R (n=6) Fk(i=3) AFAn=3)  AFEAG=3) kB p63n=3)
FRMEA 1.00£0.00 0.78£0.28 0294004 0352005 1.01+0.04
RO 38040407 5561049°  098%0.09°  L04+0.04° 121£0.06°
EREMRA 32650347 37240397 0854005 0.89£0.06° 1.06£0.03°
FHAPEL 2624003 2234054 0712005 0722005 1.04£0.04
FEARAEH 1322024 091£0.36 0422005 041£0.07 097£0.03

T IR X A R, * P<<0.05; S5 LA, "P<<0.05
Note: vs. normal control group, “P<<0.05; vs. injury model group,

P<<0.05

LE 4T BR 2
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B2 BHMARP LCIHEMERIZEZNEEREERE
(x100)
Fig 2 Immunofluorescence micrographs of LC3 posi-

tive expression of cells in each group(x100)
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Fig 3 Electrophoretic maps of protein expression of

p-NF-k B p65 and NF-kB p65 in cells of each
group
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mus L.AHEZE PR B B9 A5 2] 0 SR fE S 0. AC2Y
FIF R RN, 2R BA DR PUEAL AR PUwEE BT
TG PUR PUBE PO dEAL B sh ko AR AL S5 2
FRETERAE Y AR AT , 22 R X MBEAE L0
IV I P 3 45 0 AR B 1 5 22 o i DL S )
JULAH R4 05 A B S A s A O SR Z2 B R O L
A LA 1 00 24 BRAE F AL RIMELAS i — P IR AR

H.O. 175 5 190 LA L A0 fh 40 4 02 H w30 % 7
() — o AL IR A5 3 B 7 v o HLOAE Sy by 2 35 2 i
JES B 5 P AR 4, B PR RS B2 15, S A M 45 A%
R E F A5 S 000 HLO, 1755 A 30405 B A 2 iR 2 A
AN A5 A5 e TR, AT R RS ALLAAR P 4 i
P4 s B A R FR Y AR 3 TR R T R G S R
BloCr R ZH 2 HOe2 AR S T 70 5, PR 22 B0 300}
H.O. B00 MU B T T-AE ] . SOD i FI MDA
O A S WA A SR AR A K B SR AR R B AR A
T HE 77, SOD I PERFAE . MDA & & Fh i, W 2RO LA
e A FRABZ RE TIREARY, AT L5 R B, 5 1E 5 X R
L LG H, 0 A5 A5 7 20 4 A7 1% 56 SOD 1 E 44 1 35 [
G, 20 ML U8 T % F0 MDA 5 1 1 25 T s S A A A 2
FUAE, 2298 30 45 7] e 2H A M A7 115 2% A SOD TG 34 i 5 7+
i, A T3 MDA 5 i Y 0 E FE AR, X R
K AefE i HOc2 4 M AL I et O, Skl A i o T, 48
e HAAE

FWFTETE A B e A T = A A R 4R
SEHIPE R, HWEAE R — P AL P PR 4 M sE T,
S5 70U 3 0 & AR R RN, FEIE R A AR BR
AT, M AERRR B RS TN AR, B R R 2
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RN ZE LI 4B T, 1T 4 AR
T 1 WA G I DR G ) 2 R, LC3 2 [ WA R 1
P sy, HAKF- BB BB TE — e R b I A A Y
IR A SRS AR 45 SR B, 5 IR H X IR
B, ISR L A A H LC3 BRE 3K (R A X 2 i B i
FTH R SRR A P, 22 B 2R A R o 4 A i
LC3 PRI A9 5 B i Rk, I A — 2 15
AR XN HOE SR O T T RE S
2 L W DA DG 5 22 B R BRI Xl 13 e 2 1T O
AR T

NF-kB {553 % A7 75 T 7L s W 1 I 1 Z2 R 2 21
L, BRI R B M 5 B A Mk AR B TR 25, I
RA 5 ST SN R SR8 1y 8 A DG BE TRl Y 2381, NF-xB
15538 I 1 B0E 5 A 2R E S R A0 G, i
MRS R T 5 AR b 2RSS A TR T —i%
RN U SO, RITEAN DN RS R R eSS 2
Tl 7 B F BT, NF-xB {5 538 2 g i , i
AR BT Ui A G 20 L B N B R IR Y. AR
NF-kB {551 #& R R 1 235 | K B B e MR 18
PERIESF 1) KA, A0 R Ge Pk 2T BEAR A A1 5615 9 e
R R BT NF-«B 15 538 B 0TS MRl SG 2R 17K
SR E TR AT K NF-kB {5 518 B 0 5 8 0% 5.0
JULE BE-453 493 1) i o AL 2 DDA O, 491 e 5 55 g 9
FEH] e L PR AR R R B UL NF-B {55 10 [
PO INEE T R RO LA BL) S E SN B s BRAR 493 , 1
] NF-xcB {75538 5% 04 385075 D) R sl 0 JUL A48 e ) 45
3 RO 22 HGE 1 AETHERA 3R BRI AL 9 ) NF-xB 5 5
T PR 2 AR A AR S HOC2 O LA 5 4 . fl it
AL UL, NF-xB {5 538 B 76O LA M 1 00 & A R R h
A EEM A, A UIEIE I, NF-xB p65 mRNA Fil
NF-kB p65 . p-NF-kB p65 & [ (1) & ik K- B8 H 4% S
W NF-xB {5 518 g ) L 5K 2, p-NF-kB p65/NF-kB p65
FE A I BERS 26 /% NF-xB p65 BB RR 1L K-, FiRFEHRAY
S8 TF R 2 RE B 3% S NF-xB {5 5 3 5% 0 5 % 3%
TG, ARG EE R, 5 IE R A LR, s R
ZH I i+ NF-xB p65 mRNA I NF-«kB p65 . p-NF-«xB p65
T 2235 7KF LUK p-NF-xB p65/NF-kB p65 HH 14 .
HTb i R T, R R AN R E kTR
Y R, X R B 22 8 3 G HLOL BOO LA A 13
AR ] BE 5981 NF-xB {5 S8 B 3 PR 6

Zi Brig , 220 R AR 4 R HLO, BLdi A H9e2 .0 UL
S B A7 15 % R IR R 7% IR 4 5 SOD & Mk | P& A%
MDA & i, HAE FALE AT 58 5 98150 LA i NF-xB {5
S G, HET, IR B RO L AR D)
FRT7 O LN 545 1 NF-xB {5 53 A 57, oA
FEE ARV E P B . [RIE, oy FORoE et e] e 95 4 A
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BIR , AR BIF 5 R BE 5 4% 2 8 3 X H9e2 40 LA /i NF-xB {5
S b AR DG 1 Sk R R R RS i
TE AR (R BIF 0 A8 X 28 8 3B 1] 341 1 NF-eB T B A S
HARIKRIE A TIRADII .
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