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WE . NI MRS (acrylonitrile , ACN) 755 (1) 2 BRUFF A 42016 458 493 X5 P4 3% I 17 ##4 (endoplasmic reticulum stress , ERS)5 53 % 1)
SO, AT 50 2 SPF ZnlAFEMEE SD K BARIAEREHLSY I 5 41, 440 10 B, 43912 12.5.25.0.50.0 mg-kg” ACN #E H
YT N-Z 2K e & R (N-acetylcysteine, NAC) T i £H 45 300.0 mg-kg™ NAC 7# & 30 min J5 - 50.0 mg-kg" ACN, X} &L L)
0.5 mL-(100 g)" A T RIMAE R , 1 k- K6 K-J7" it 13 Jil, Y25 a4 I JF e 20 2SR Ab A Tt 76 ) S — 1% (malon-
dialdehyde , MDA){% izt , GRP78 \CHOP }¢ caspase-12 mRNA M FIRIAK Y, 458 B Ak ACN 4K BHIE GSH & i B
AR T IR ZH (P<0.05) ; Ik ACN 20 K BUIFIE GSH-Px % 71 .SOD i J7 &% MDA &2 ¥ &8 25 5 T % B 25 (P<0.05); . 755 ACN 41
K EUHIE CAT 7% J7 B RAR T X BRZH(P<0.05), NAC T1iif5 ml %% ACN i3 K BUIE GSH & 1 (MDA & & 2 SOD i 111y
54k, RT-PCR %5 H 7K, 5 ACN 4K RJIFE GRP78 .CHOP caspase-12 mRNA F2ik /K 5% B4 L33 FH 5 (P<0.05), NAC
F-1iJ5 ,CHOP ,caspase-12 mRNA Fik /K55 ACN 41 HL 48 ¥ I (P<0.05), Western Blot 454 7K, B ACN 41 K BUFIE
GRP78 .CHOP . caspase- 12 £ [ 357K 55 B L F 4 T2 (P<0.05) ,NAC Tl 5 il i 4% LA LR, 25331, ACN 18 P
XK U E Y S8 AL 5075 AT 80T ERS {5558 #% , NAC Ryt S A0 407 i B2 B 1T BELET ERS 5538 8, 3 T B S ACN ™ A: JIF
TR Z —.
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Abstract ; In order to study the effects of acrylonitrile (ACN)-induced oxidative damage on endoplasmic reticulum

stress (ERS) signaling pathways in rat liver, 50 healthy adult male SD rats were randomly divided into 5 groups, 10
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rats in each group, according to the body weight. The rats’ groups were treated with 0, 12.5, 25, 50.0 mg-kg"
ACN via gavage, respectively. NAC group were treated by intragastric administration of 300.0 mg-kg™ NAC after
30 min of reperfusion 50.0 mg-kg" ACN, 1 time per day, 6 days per week for 13 weeks. The levels of GSH and
MDA, the activity of SOD, GSH-Px, CAT in liver tissue were measured by spectrophotometry method. The mRNA
and protein expressing levels of ERS-related GRP78, CHOP and caspase-12 were detected by RT-PCR and West-
ern Blot. The results showed that the levels of GSH in low and middle ACN group were significantly decreased
compared to control group. The activity of GSH-Px and SOD, the levels of MDA in low dose group was signifi-
cantly increased compared to control group. CAT activity in middle and high dose groups were significantly de-
creased in comparison with the control group. Compared with high ACN group, GSH levels was significantly in-
creased in NAC intervention group, and also MDA levels and SOD activity were significantly decreased. GRP7S,
CHOP and caspase-12 in high ACN group showed significant higher mRNA levels than that in the control group.
The expression of CHOP and caspase-12 mRNA in NAC group were significantly lower than that in high ACN
group. Western Blot showed that the expression levels of GRP78, CHOP and caspase-12 protein in high ACN
group were significantly higher than that in control group. The expression levels of GRP78, CHOP, and caspase-12
protein in NAC group were lower than that in high ACN group. Our study indicated that exposure to ACN could
induce oxidative damage on rats’ liver, and then activate ERS signaling pathway. NAC could reduce the degree of

oxidative damage and antagonize the ERS signaling pathway. Further study is needed to find the mechanism of this

oxidative damage inducted by ACN on ERS signaling pathway.

Keywords: acrylonitrile; liver; oxidative damage; endoplasmic reticulum stress

N 15 (acrylonitrile , ACN) A2 A1 46 Tolb & B
e R S A P S NI St [T R N i o =1ss2
KAEHFAY), Abo-Salem %™ H 50 mg-kg' ACN
XFHEPE Wistar KU RE)S , A BT AST ALT B
ML R BIRLLR T, A X A A 8URAL,
JH- 240 B b 408 PO VA DX 0 SRS A b L 400 92 v
K BT , Guang P % KBl ACN JE B i )5, &
PR B IEZ1 41 MDA & & F i , CAT & PR AR,
GSH & FEAIK s £ H % /N B F 58 o 15 AR (L 1Y
S50 P8 ACN 1l 3E o $E ALK ) S AL AR 2
WL YA, B RS AL ACN Gt
0 540 DNA i 2 A7 78 7 - b C R
275 ACN W] i BUTF 40 L DNA 454555

AN FOETE TR AL SZ 4005 i &
FE A S NGB S AR R N 5 o RN, B
{5 H RSt D e b A IR PR BT I iz
(endoplasmic reticulum stress, ERS)4& 45 24 7h AL #E )
a5 | B N 5T ) (endoplasmic reticulum , ER) ¥ P
W R AR, 28 ER WARIT & E A 8RS
FEFHERL ER S 1 ) G oA B A A0 T e A
PN o il JUAE A AH SC A58 R 30, K280 i |
I 05 5 A8 AR L A D) i 4 Ak I S i)
W) ROS, FI 38 1o S8 Ak P 5T I 1S, 52 o) PR 5 ) B

Ca™ B THINDIEE, SR N Ca™ Vi ZKHL, i A
ERS F14H L 98 7=, #5440 N 30 ERS 1 SRR
To WA B 58 K I ERS B S HIF W & MR
(thapsigargin, TG) } 17 75 JE /K 7 1% & A (blefeldans
A, BFA)E SR S 20 E - 5 48 N ROS
HIFR 245 56 | HJF 3 & (apigenin,, AP) N-Z E2F e 4
Ji? (N-acetylcysteine, NAC) , GSH 4547 % 4k 57 m] B i,
WL ROS By ™= A1 B AR TG M BFA 511
ERS, #&/~ TG J BFA 533 B #h £ T 4l il ERS &
T ROS AR B 7 A S AL W Ui B, AP Al E it
AALRIVE RN H] ERS 514 A9 40 i 97 - F1 ERS AHC
F AR AR E AN BT 5 5 ERS M7=
Az ERS B 4 AT AR AR N )45 5 i S I T L
RN X ERS LAPR IR 240 J i) 1 % D g, (5 24 0 38
SN S B TC T 58 b 48 2 ik, WL Ik I 1
HTEEA MMM T &K A, NAC 2 LB
TR eI A, ml3d k190 A Fl 8 04 A RS B
O AR BT R R R BT A AR, 1S IR R X 48
TR 1Y) R

AR MBI K B, VT 22 I IR 9590 1) 2 s AL
L5 ERS A 4008 7oA S T O F ACN 5l
M &5 ERS A ¢, HET AR WHRGE . S
LA ACN Xt SD K FASPEYL R | A5 N-Z e
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B FR(NAC) T4, 45 ACN 184 YL 35 5[ i K R
HFESEA 75 XF ERS 5538 B A9 20, D ACN AT
EFEPERL AR A DT AR BERLA AR

1 #1157 % (Materials and methods)
1.1 SEE sl Ko 4

SPF AT f e 14 SD KR 50 H K EE 250~
300 g, FHH A H B 2 K 2 B 2 S Sl b s B it
(BEREAES . SCXK(H)2011-0001), 38 S 7 % 1
JAJa R RAR T RS0 S 4, B4l 10 2, LA 12,5,
25.0.50.0 mg-kg' ACN!'J H YL NAC 415t H
300.0 mg- kg NAC # H 30 min J5 F-# 50.0 mg-
kg' ACN'™ LEK3H(0.5 mL-(100 g) " )WE Ky B *F
MR 1 IR 6 K&, 2t 13 Ji, KB
] S 3 IR B (22 £ 1)°C 1B 50% , B IR A 4% 12
h, A HROK 3838 R SR
1.2 5

PRI (O3Bl , 20 8 >99% Il T K e pu i 4k T
J ,NAC 43EF & [E Amresco 2\ H) , GSH . GSH-Px .
MDA ,SOD , CAT 5 & W T Fg 5t g sl A= ) TRt
5P, BCA M il &l F L = RAEYA
PRy ], GRP78 —Hi(febi K ) . CHOP —4i(/IMidt
K ). caspase-12 —Pr (e bt K B)IE F3EE SAB A
F], GAPDH —$t(fbt K B T % [F Abcam 24 7],
B-tubulin —HL(HHT R ) \HRP FRICHT L FHT 5 —
Pt HPR Fric 9 1L 2EH0 /N B Hi 0 F Elabscience 2%
A, 5190 i AR TR BN FIA L
1.3 AR A DGR I

PREGRE  AFER R, BAREHLER 6 HR
5L, PRI 100~200 mg JHIEZH 245 5 5 (g) . S H A o
(mL)=1:9 i HL Ml 7853 WH IS | (IR 25.0:(4 °C,2 500 r-
min", 10 min)Ji5 5 %& b3, # RO 0) & R DB i
I 58 LA A R R B I R
1.4 RT-PCR Hi 5%

SEHFF AR HKS PTG S0 28 5 R K, >R -
izol YEHEBUITIIE 21 RNA,0.1% DEPC /K% f# RNA
Ja % RNA HEIFE R E 500 ng-uL ' % H ., BHE
20 pL RNA 2 %% 5% 2 0 1 % (Total RNA 10 L,
RNase Free dH,O 6 pL, 5 xPrimeScript RT Master
Mix Perfect Real Time 4 pwL)Z51F,42 °C s 55 [ vf
60 min Ji5 70 °C AN 5 min Z8 1k [ B, 58 8T BE
RNA S %588 cDNA, R ] SE B 2¢Ot 58 & PCR
T AE2H 4 GRP78 .PERK ,CHOP | caspase-12 . B-ac-
tin mRNA Fik7KF- (51975 W3 1), PCR [ J 4

%420 pL, F2 450K 95 °C AR 2 min, 95 °C A%
P10 5,55 Ci1B K 15 5,40 MER . )5 Pfaffl
253 mRNA AN ks 0
1.5 Western Blot £l 5§

PRI L 28R (1 A7 i 5 A8 T o) 4 B TR
i, #E4T SDS-PAGE 8 I LUK , FEL UK 45 5 1 H 19
E AR ZE PVDF |, 4 °C 200 mA 75 75 min
J& 220 mA 5[ 75 min, 7£ TBST il i 5% i s
Wk £ 3 h, 4 CRKFBKSHTEET —HL
(GRP78 , CHOP ., caspase-12 . GAPDH . B-tubulin® &
H—HUH & 5% WG W38 (4 TBST 5 B8, # B LL 4
43514 1:500,1:1000 . 1:500 , 1:2000 , 1:1000), TBST
U6 S KRR S min, IR AKFHEIRIEE 902 h
Ja (L 2P0 L ve B — AR B LA 1:2000, 1L 2E4T
/N BRCBRL B B AR B LRGSR 1:4000, 4T3 5%
TBST Fi B), B H B9 8 H 4540, TBST 8% 5 Ik,
BRR S min, B H 98 ) PYDF [ 78 5 i A%
BTN ECL &G, (A7 H IR 4%
i, R Image J BG5BT 834 #E A7 2R 11 550 K B
{487, B AR AR Sk s AR

o HRVER LA KA

H i 8 (A Rk = B [ A R

1.6 Gitsrr

K SPSS 22.0 B A4 # AT 881 b, B 3R
H x+s R ] 25 F8 bp FE B R B R R 7 2247
M, K36 /K #E 0=0.05,

2 #2 (Results)
2.1 ACN 4t & NAC T %t K B $t S Ak g
71 KR8 Bt S Ak R 5 e

PP 22T A5 R B, K ACN 41 KR
JEAE GSH 5 & 5 X%} B8 41 Eb 48 24 B AR (P<0.05) ; 1%
ACN A K EUTIE GSH-Px 1% 11 5 % B4 b # T} s
(P<0.05), 1.5 ACN 4 K BT IE SOD % 1 &
MDA i 5 X} B4t B 3 T 55 (P<0.05), &
ACN 2K BRI CAT 1% J1 5 X B 41 bb 4 1 B AR
(P<0.05), NAC 1 il J5 o] #% % ACN 55 19 K B
JFHE GSH % & MDA & & SOD {if J1 () st 4%
GER LR 2,

O WMTFELBHHMWEASTESHNSEAS
TR, D NSE A TCE X, B DS e
# GAPDH .B-tubulin 2 MNSEA,
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2.2 ACN Y¢3; K NAC T 1% KEUHAE ERS #HOC FHEI(P<0.05); ik, ' ACN 20 K BRUFAE GRP78 ,CHOP

LR RIB K- 52 e mRNA Fik7K 5% B4 LA T (P<0.05) . NAC
RT-PCR 255 7R, 5 ACN 41K BUIFAE GRP78,  THis , KEUFIE CHOP (caspase-12 mRNA ik 7K

CHOP ,caspase-12 mRNA Kk T 5xF A LY 5& ACN 4 HERIIFER(P<0.05), 455003 3,

x1 54MF75
Table 1 Primer sequence
B AT ElL/2])
Gene name Primer sequence
GRPTS Forward 5'-CGC GCT CGA TAC TGG CTG TGA CTA-3'
Reverse 5'-TTC ATC TTG CCG GCG CTG TG-3'
CHOP Forward 5'-CCT GTC CTC AGA TGA AAT TGG-3'
Reverse 5'-ACC ACT CTG TTT CCG TTT CCT-3'
caspase-12 Forward 5'-AAA GGG ATA GCC ACT GCT GAT-3'
Reverse 5'-GAG AGC CAC TCT TGC CTA CCT-3'
. Forward 5'-AAC CCT AAG GCC AAC CGT GAA AAG-3'
Bractn Reverse 5'-CGA CCA GAG GCA TAC AGG GAC AAC-3'

R2 WHEE(ACN) £H R N-ZEFPERER (NAC) Tk RIS AW 8N RAERE S HIRM (X£5,0=6)
Table 2  Effects of acrylonitrile (ACN) on oxidative damage and lipid peroxidation and the intervention
in effects of N-acetylcysteine (NAC) in rats liver (x+s,n=6)

251 GSH GSH-Px SOD CAT MDA
Groups A(umol-g™! prot) A(U-mg™ prot) /(U-mg™ prot) /(U-mg" prot) /A(nmol-mg™" prot)
%if B4 (Control) 44.13+1.83 422.38+24.13 688.13+20.43 43.0122.86 0.37£0.01
ik ACN £H(12.5 mg-kg! ACN) 36.02+4.24" 510.69+45.99" 888.76+18.39" 39.24+0.50 0.56+0.08"
H ACN £1(25.0 mg-kg!' ACN) 34.13£5.79" 439.51+32.93 699.89+81.81 31.46£2.90" 0.42+0.08
= ACN 4H(50.0 mg-kg! ACN) 38.81£6.57 376.28+88.00 842.86+77.51" 30.09+£7.30" 0.54+0.02"
NAC 41(300 mg-kg! NAC+50 mg-kg!' ACN) 53.08+5.27% 412.27+41.16 654.19+58.12% 32.09+2.80 0.39+0.07*
F 6.932 4553 13.605 9.724 5.460
P 0.006 0.011 0.000 0.000 0.014

Ve SXHRALLEEE, " P<0.05, 55 ACN 41LH%E,* P<0.05,
Note: compared with control,” P<0.05; compared with high ACN group, * P<0.05.

R 3 ACN$F R NAC FHxE K FRATAE A 5 M RZ# ( ERS) 185 B E RiEKE RIS ( Xxs, n=6)
Table 3 Effect of ACN on expression of endoplasmic teticulum stress (ERS) related genes and the
intervention in effects of NAC in rats liver (x+s,n=6)

{1 5)(Groups) GRP78 CHOP caspase-12

X} B8 20 (Control) 0.77+0.13 0.83+0.11 0.63+0.17

ik ACN #H(12.5 mg-kg' ACN) 1.07£0.19" 1.1520.19° 0.72+0.21

H ACN 41(25.0 mg-kg™' ACN) 1.06+0.07" 1.12+0.15" 1.00+0.42

= ACN #£4(50.0 mg-kg' ACN) 1.13£0.25" 1.10£0.12" 1.22+0.19"

NAC 44(300 mg-kg! NAC+50 mg-kg' ACN) 0.88+0.14 0.88+0.05* 0.78+0.07"
F 3.925 6.413 3731
P 0.016 0.002 0.027

T XTI gL, " P<0.05, 575 ACN 4L H4E, ¥ P<0.05,
Note: compared with control,” P<0.05; compared with high ACN group, ¥ P<0.05.
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2.3 ACN %:8 & NAC T HUxt K BUFIE ERS A2
R IBIKE 5

Western Blot 45 % {7, & ACN 4 K B ik
GRP78 .CHOP caspase-12 %5 [ ¢ ik /K F 5 XF FE 241
e ¥ Th . NAC T Hil J5, K BUITFIE GRP78,
CHOP caspase-12 4 132 A 7K 5 5 ACN JLdE4H
FEACBIREAR . SRR 4,

3 172 ( Discussion)

ML P F T 40 B D g A 20 e A
AL, TR P e AR T MR SE(ROS) 4 1, T - O 1
-OH% H H 3, Y42 B AN R BE RIS , | B
H 56 S AR 4 e e N 2R 4 5 A i T, A
MREIR T WL I S8 AL 5 P Sk R G 2 1) 9 °F- 1
GSH ZAERE I i JEIE BRI, v] 5544 Py 7= Az 1 4%
H LA, deR R 0 S AL b Ak 22 ) () A7, AR
WFFEHIG  h ACN Y s 4 R BRI IIE GSH 5 =R,
AfiEfE N ACN 5 GSH 44 550 GSH RYTH#E.
1 ACN Y724 GSH FIs R4 HE AR AR IE 22 53 048
TR XX T RBJE T =19 ACN X GSH H9TH#E , AL
RLREPER I GSH, SOD &A= ¥4k N 8 8 13t
LT, - O, AT 7E SOD Ay AL AE FH T 38 2k i 1k )2 1y

75KD — I — GRP78

S50KD W Caspasel2
p

37KD P TS mmme GAPDH
control T ACN  NACH]

Wik H,0,F1 0,,H,0, i i CAT GSH ##4 1k
& H,0 1 0, TJ/EA Y - O3 7F SOD il CAT Y
YEM R AR T JEHE /0 H,0 F1 O, , TR T LA A
FE KRS B R S R TO KO X ERE A P AR
R AR B AR B2, b & ACN Y820 K BRUT
Ik CAT 7K RAR, BEAK T LIRS A AR BE T, IR ACN
HREUFIE GSH-Px 7KF-FhE , ik & ACN 4K B
JHFHE SOD 7KF-Ft 15 , i AT e 2 K ACN Y8 )5 78
ARG A =R T i 200 [R5 MU T i f¢
HA G KA b -Pr 8 AL 2 R PR A ARG &
GSH-Px Jz SOD i J1 DL K i bR HLIR Z A3 A
BRI INE . MDA 2R PR N A 8
FAE TR G KA A A R R 2 7= 1), g J
BUARRR 7 ik S A B 0 e BARER PR A48 AR H i
2/ RWET HURANESZ [ b S e 7 B 1 K-, e
B, I = ACN 41K BUIFIE MDA 5 & 5 % Bt 4
TS, $En ACN Y 35 Jm 3 o el 48 41 218 i
AT Kbt AL a8 1 nT 51 ML 9 E A 1 105
NAC 1 —Fhi F AR, w] B i BR AL ™
AT AR, NAC T 1005 58 T HLIR RS A 2405
(RE ST R R i S KO, X ACN 375 19 T
FAL P R FE S A R B E T 2P 58I T ACN

55KD SR S— —_— C _Tubulin

control B ACN  NAC#

1 ACN#E K NAC T KRAFAERNRMABEXEBRIEKENZ NN EZNIZE

Fig. 1 Western Blot analysis on effect of ACN on expression of ERS related proteins and the intervention

in effects of NAC in rats liver

R4 ACNFEFR NAC THxXIKRATAE ERS 18X E B RIAKFHHIE (X+s,n=6)
Table 4 Effect of ACN on expression of ERS related proteins and the intervention in
effects of NAC in rats liver (xxs, n=6)

4341 (Groups) GRP78 CHOP caspase-12

Xif I8 2H (Control) 0.47+0.08 0.76+0.06 0.75£0.08

5 ACN £H(50.0 mg-kg™! ACN) 0.93+0.13" 1.05£0.10" 1.07+0.13"

NAC £H(300 mg-kg™' NAC+50 mg-kg™ ACN) 0.60+0.20" 0.77+0.12" 0.86+0.16"
F 16.146 20221 10.179
P 0.000 0.000 0.002

0 SXHRALLE, " P<0.05, 51 ACN LA, * P<0.05,

Note: compared with control,” P<0.05; compared with high ACN group, * P<0.05.
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Y 0 K BP0 49 2 ph A8 A s S

A BT O S LA PN 8 1 B i AT Sz g T
WA Ca® i 771 B T HE SR Ah 2k B
A CEFRYIBURZ R EE AR SR B AR
FRAG PR ZAAAE RIS D0 T T 495 P9 5T 0 14 D) B AT 375
& ERS® . IEHEARATF, T AR A 1 A TR
7 ME U Y 8 78 (glucose-regulated protein,
GRP78)5 N JoT 19 JIEE |- 1) WUEE RNA P J5T 0 % i
(double-stranded RNA like endoplasmic reticulum ki-
nase, PERK) i fb % 5% [K -F- 6 (activating transcription
factor-6 , ATF6) FIJLEE 75 EL [ 1 (inositol-requiring en-
zyme-1,IRE1)3 F % B8 111 AH B 45 & 10 A 16 1,
4 ERS KR, KR ITSE AR Tr& &N
W 278 P 5T IO s oA 3R 4 TR 6L A J5 1) 1) 1E 5 T
IEIS GRP78 Kt 3 Fits IR £ 1 & 2R M B, T T 2645
R ARTESS RIS E N, B2 B E AT
IR, FEAL ERS, I GRP78 4% 12 I\ Jy 2
ERS S AERIBREED T2, [FWF, 5 GRP78 fif &y
3 PRS2 25 1 w2 B 0 il i PERK | ATF6 | IREL
X 3 #4253 ERS, ERS /E M40 A &AL
il , IEHE B 2 5L R XM E RN ) 2 B A5
e T B LR 48 A B DR A0 M 45 e 32 i
MIFER {024 ERS i FERT, Al 2 H 7 =05 30 i
fH SRR RO S ERS HIOCAYJH T8 11 CHOP
M caspase-12 45, S 2 41 g 5 7=, CHOP & — Fir
ERS 5 5 729 & ERS A3 40l il e 0
TR T AR EEAF 5%, ERS 2 3R, 7]
i IRE-1,PERK Fl ATF6 [ 5fLfE st CHOP YK
TS RIS T Bel-2 I BYRIL i
X ERS A4 R0 38 i, 42 2E 7 72 ; caspase-12 &
—RREHEN AR RS E A, EFELT,
caspase-12 DAIGTE 4 9 il J5E 2 (procaspase- 12) /£ 7E
ML Z G 5% A A TG ERY caspase-12, AT A 40 fifd
TR, HAHLH NGS5 BY caspase-12 #E— 03405
ERS 43 caspase-9, iG{LJ5 1Y caspase-9 A 2L V] HI 1
1GAL T UiF 1 caspase-3, Fx 2% 5| S 40 B A T, IR I
caspase-12 1A A J& ERS 3-8 T2 B AR I B B R i
P®, ERS &5, GRPT8 5E AW, il 245
B HERRTE N 5T O Ji oA ) AR 3T 2 B T, AT caspases-
12 ZRERIEAL, A sh A T A2 . ARAF5EH, ACN
Pedg 5 L JRIFAE GRP78 mRNA Kk k7K 5
ERS, i | i# CHOP  caspase-12 mRNA K4 [ #
KPR 3l T ERS MG I, TAh ACN FIdEH)

KBRS A 05 T 2175 S HFIE ERS &A= i J A
Z—, NAC T, nl B F I8 IFE GRP78 .CHOP
caspase-12 mRNA N4 H Rk /K-F-MiPHIE ERS 1%
A i U] ACN 35 1B Y R BRI LAk A A2 5 |
i ERS KAERENZ —

B R RF AR B A FRRE G RN ALFSR
G DR

BIREZERE N 22 2(1962-), %, LA XA FIF #4482
MR FAET A FRILY DA 5@y o5&k, o
RAmAakrsh T AL Ak,
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