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T A AR N R ST R K B PERK/ Bip 5 538 % Y 5 il

AR, MBS, 2R, BRIE
(1. FMNHFFEFHEFEAFE, #M 450000; 2. THTFTEHKRY $F=—WEER,
M 450004; 3. THEAMEFER, Td &M 471000)

[(WE] B IET MBS R AT (PERK) /S22 3R & 1454 8 1 (Bip) {5 538 H 70 M0 25 248 7 ZE i e i G
TR AT RENL I o 775 R P FEVR H ok T IR M G RS R BB ML 3 2 AL BRI A, SR E AT 4L (0. 021 gekg ') I
TG 27 AR A A R R A (8.37,16.72,33. 48 gekg ) L% AL R0 45 T A OB AR AR UK, 30 SR 4 AR BRUME G Y AR
Al R IRARR-FHLL(HE) G 58 R BB 56 35 B0 5 BB 245 A8 1 5 1 16 4 92 W BRI o ( ELISA ) A6 ) 1fi 385w Ji 98 3 E 1A
T-a(TNF-a) , IS R -18(TL-18) , & Bl BT R (HA ) i 235 ; R I 92 22 % & PCR ( Real-time PCR) F1 35 [ 42 4 B 38 ¥
(Western bolt) £ Jll H¢H H PERK, Bip, 2 Mt & F2 K4 & MR 2 1 18-9 ( Caspase-9 ) mRNA M H Kk, SR SHRY HE, 5
Sl A 2L AU 2 A 1 i ) e O R G 2 B R B, HLOG T B AR Y BN (P < 0.01) , ZE SR A A R A AR
1o 70k 21 R BRI DG B R AR A B B B A B AP R . 5 AL ER BB K R TNF-a, TL-18 il HA RiKKF B E F (P <
0.01) , K AH H PERK, Bip, Caspase-9 i mRNA Hl H & kK F W 2 F- & (P <0.05,P <0.01) ; SHEAIA AL, 20k A 41
A0 2 AE 5 o ) 5 20 R BRI o TNF -, TL-18 Fl HA KW R R FE(P <0.05, P <0.01) , 2 1 A 21 FUpl I 25 A 1 5 ) &
R BRBCE Hh PERK, Bip, Caspase-9 1 mRNA FI 2 I R kKW 8 FEAR (P <0.05,P <0.01) . 8518 - 206 27 A= 17 Ak 22 i i
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Effect of Duhuo Jisheng Tang on PERK/Bip Signaling Pathway in
Knee Osteoarthritis Model Rats

ZHAO Lin-can', LI Wei-wei’, WU Yi-ming’, DUAN Wei-feng’*
(1. Zhengzhou Shuqing Medical College, Zhengzhou 450000 ;
2. The Third Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450004, China;
3. Luoyang Orthopedic-iraumatological Hospital of Henan Province, Luoyang 471000, China)

[ Abstract | Objective: To explore the possible mechanism of Duhuo Jisheng Tang in relieving knee
osteoarthritis based on protein kinase R-like endoplasmic reticulum kinase ( PERK) /immunoglobulin-binding
protein (Bip) signaling pathway. Method: A model of knee osteoarthritis was established by cold stimulation.
Rats were randomly divided into blank group, model group, celecoxib group (0.021 g-kg '), low, medium and
high-dose Duhuo Jisheng Tang groups (8.37, 16.72, 33.48 g-kg™'). Blank group and model group were given
equal volume of physiological saline. The changes of knee joint diameter were recorded. The pathological changes

of rat articular cartilage were observed by hematoxylin-eosin ( HE) staining. The expressions of tumor necrosis
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factor-alpha (TNF-«), interleukin-18 (IL-18) and hyaluronic acid (HA) in serum were detected by enzyme-
linked immunosorbent assay ( ELISA). The mRNA and protein expression levels of PERK, Bip and cysteinyl as
parates pecific protein-9 ( Caspase-9) in cartilage were detected by Real-time PCR and Western blot. Result:
The knee joint redn ess and the joint diameter of celecoxib group and high-dose Duhuo Jisheng Tang group were
improved, and the joint diameter was reduced significantly (P <0.01). The local fractures of knee joint cartilage
in the celecoxib group and the high-dose Duhuo Jisheng Tang group were significantly improved. Compared with
blank group, the expression levels of TNF-o, IL-18 and HA were increased in model group (P <0.01). The
gene and protein expression levels of PERK, Bip and Caspase-9 in cartilage of the model group were increased
(P<0.05, P<0.01). Compared with model group, the expressions of TNF-a, IL-18 and HA in serum of
celecoxib group and high-dose Duhuo Jisheng Tang group were decreased (P <0.05, P <0.01). The mRNA and
protein expression levels of PERK, Bip and Caspase-9 in cartilage of celecoxib group and high-dose Duhuo Jisheng
Tang group were decreased (P <0.05, P <0.01). Conclusion: Duhuo Jisheng Tang can alleviate the symptoms

of knee osteoarthritis model rats, and its mechanism may be related to the regulation of PERK/Bip signaling

pathway in rat cartilage.
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Duhuo Jisheng Tang; osteoarthritis; protein kinase R-like endoplasmic reticulum kinase
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LifE— 3, OA Al &L T2 B £A XK, Hh
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KOA F2 % DL 56 45 450 3B 47 1 Bl 728 s BRAR AT
2R 0 T R R R AT M O B P MR AR B
FOAE S22 B R RE P 5T 90 384 ( PERK ) /4 93 5K
LA E A (Bip) {5538 B B 571 46 A % I
YR I 5 A SR A Y T o R v R 9 A
FITT . KOA J& T rb e it 5 35~ < SBEE g
CREETCEYETIERED . ME ARG A(E AT
SEITY, BA R R, 1B AT 25 SR 2
B T A A K TE T M B 1 R VS R
SR T R SRR O AR S, Rtk A I R 3R T A
SCH R W OR MG AW X T OA A —

Fra (AR AT LR A PERK/ Bip % 5 8 1,
RN . R, AR SE L KOA K BRUBE R0 A 1F 5% %)
5,38 2 WL 25 A2 1 X KOA K B PERK/Bip 17
538 P P OC B A 4% [ F- PERK, Bip, 2 2 iR K &
R 5 -9 ( Caspase-9) i) mRNA FlI & 3Rk,
PRS2 A= 1 40 1 O R VR AL, LA R
MG 2 AR KOA $2 IS g 4R 45
1 &
L1 3 BUAEfE ) SPF 2% SD KER 85 H,
A5 5 200 ~220 g, i1 A6 2 5256 sh W iF 5% oL 2
it G IES SCXK (5F)2015-0018 , K B34 4] 57 T
KOt 75 B2 2 v 4 L BL A Bl ) S5 5 v 0 1Y SPR
G b, 5 R R AE 20 ~ 25 °C, 1@ ) A
50% ~65% KWy B R 12 h SGHE PRI . A5
B 2 KM B 7 B2 o = S5 L R R sh e B B it
W, %% 5 HN-DWLL-2015-021,
1.2 bR FETFAEG B AME 9 g, A A A
A A RO RS AR BT ITE O AS R
T AT AL H R 45 6 g A, K R B A TR
{7, A 24l A R W b 2 M I )T R
P GE N AE fl o FE R E AT I e O i 1 25 A7 FR 2
A, it 5 C14201006862 ); M 9 IR 38 K -«
(TNF-a) , 4L A 3= -18 (TL-18) , 7 W] 57 ik ( HA )
it K B 95 W2 BRF N 2 ( ELISA ) 2 50) & (R IRk 1o % A=
YR A B A AL 5 43 00 2 20170825,20171102,
20171025) ;trizol ( Z€ [&] Thermo Scientific /2 7], #t 5
172534 ) ; Takara 3% #% 538070 &, 56 A48 W e b 98
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EEiF & SYBR Premix Ex Taq[TM] ( K% Takara 2
1, B 4> W0 AK2834, AS4421) ; PERK, Bip,
Caspase-9 £ L REHUIR (J&[E Abcam A ], L5 43
A ST233561,UA112054,SC201457 ) 5 8-Hl h 25 (A
(B-actin) FL A& ( H 7L ABclonal /A &), L5 AC037);
PR L E AL B AR I E BT A R 3K A 1 (Tg) G Bipdk
(EDUR Ji A= W) B A BR 2 7] 415 20171245) 5 95K
- (HE) Je i (Fb o R E R A R A AL it
5 G1120-10) ; PCR 5|44 phy iDL SR A P H R AT FR
oS A G, TR T e, B P 5 R 1

x1 31HF3
Table 1 Primer sequence
5149 5 K B/ bp

PERK % 5'-AACCTGCTGCTCAACACCACCT-3’ 501
T 5'-ACTCGGGTCGTAA TACTGCTCC-3’

Bip [ 3% 5'-GTTCTGCTTGATGTGTGTCC-3’ 358
T 5 -TTTGGTCATTGGTGATGGTG-3'

Caspase9 [t 5'-CCCGTGAAGCAAGGATTTC-3’ 447

T 5'-ACTGTGGGTCTG GGAAGC-3'
B-actin i 5'-CATCCGTAAAGACCTCTATGCCAAC-3" 171

T 5'-ATGGAGCCACCGATCCACA-3’

L3 &% AL204 RIH 7 K [ M 45 ) -48F 24X
(i) 2 w) 13 KD-2950 #UK R AE AW H #L( F
MEC2AALAS T ) s KD-H #9ME - HL (6 5T 8% 53 11 15 )
A RAT) ;DUT30 B R 8 14 A (£
Beckman Coulter 2 &) ) ; CFX96 #Y 5 0 9¢ )¢ & &
PCR ( Real-time PCR) $" 3% 4% , Universal Hood I %Y %¢
B AR & o B & 48 (3E [E Bio-Rad 24 A ) ;
SpectraMax iD5 %1 Z2 D GEfg bR [ 96 4 43 F 1048 ( k-
W) A PR/ ) ] 5 DYCZ-25D Bt 3k %, DYCZ-40G 7l
FeBEAL (AL 5T — U ) s FVI1200 B 06 36 R 4R
2 fBE ( H A Olympus 2 #]) o
2 Fik
2.1 Z9¥piil s wIEE A7 AR K BOR P8 T 245 4
S0 8 57K IR 830 min, i K IT IS R S kAT
40 min, SFUE L5, A0 6 A% B /K B 30 min, i
UEZGW L IRS) 2 AW, % IR R RS T vk R i
CORE CO7 N (AN SN TS 1 | S 5 e G
251,24 kgL'
2.2 reHANEERE g MR SR 1R S A R BUBE HL
SrRE A E MG, b 2 10 H, A
75 U, REFH JE e )k HE ST B P G R
.20 -

i SRR B fR7IR R BRI #3 , H4 OR BRI 2 76 181 740 J
A HOSUIAN i A ¥ 7K (6 ~ 8 °C)) i b ik A7 v
15 hed ™ FEEL b 1 30 do SR JH 3 2690 R A8 B
(MAT) {7735 AT RS R A 28, K R OG5 £ i, HiE ]
YRR I o A I T HU A A D Bk BREEAT A 2
WO B AR | FE R A 2 A TS 25 2R T AR
o R R AL, AR A Sk A AL RN S P A
R R E 245 10 B MG 29 e Rl e 12 H
L3 42y RIES T CHR 15 ] 8 FE Kk 0 4
25500 &, [m] B AR A NN Bl 4 R 2 T AR A BA Y A AL
FA LR AR B M TE A AT TR R A A
R BV ZER B AR 404 0. 021 g-kg ' FI R H 000G
A AR L R A ) #e 8.37, 16,72,
33.48 g-kg ™Ay B HE B 41 AN A 1 44 S 1A
B AR K 1 R/ d 2k 4524 30 d,

2.4 REUBEICTY b ik BE N & 43 ) T S 4 AR S
50 5 (e BT 20 i 9 R BR) T A R RN 4 4% 41
R R BUA g 5 5 e J R

2.5 HE Bt U5 R RIS BE BN 6%
IR A R 26 I I TE SRR (6 mL-kg '), 2 I £ 3h
OBt , BB S5, B 2 000 R O T AR, A BER K o
BEIMLAK , B 4% 22 5 W [ 5 24 h, HE 3y €801 25 %%
i SR € = TP LI N f A

2.6  ELISA f& W i 7§ 2= 48 4% W f5, DA
3 000 r-min ' B5.0>20 min, B 3, Al ELISA K 4%
20K BRI % o TNF-a, IL-18 I HA () 3R 35 7K °F-,
TNF-a, IL-18 435 - #£50 wL,HA | #£ 100 L, fifi f
il A A A A BRI A A A T 9 K 43 0 S 450,570,
630 nm , HAth 5256 20 B ™A% e BRI & i W AT .
2.7 Real-time PCR & il %k ‘B 4f iy PERK, Bip,
Caspase-9 mRNA )£k S FshkiinfE, A
MY, A3 B LA 0 45 U 4 o T trizol 125
PR S mRNA 2 HU 7 2 MR trizol 6 H A5 5 44
mRNA $& U5 A% B2 25 1 AR I 4f B, Gz ) 2 132 oy
1.8 ~2.0 BI A& % ; Fic IR Takara 338 55 5387 £ 156 W)
P53 FE S A A cDNA ;432 B8 52 AR W g b ik o b e &
SYBR Premix Ex Taq ™' i % £ 18 W] 45 7% 10 4% Fft ik
#, 8 T PCR{L#E4T mRNA §" 14, B 5 14:95 C
10 min, 95 °C 10 s;60 °C 30 s,40 ~1F ;95 C
155,75 °C 155,75 C 30 s, f2 **“Z~x mRNA
X ik K

2.8 FEPIRPEENIE L (Western blot) A6 il % & 41 i
PERK, Bip #il Caspase-9 [ % ik  HUHCH 4 &
50 mg, A 1R MW, vk L BF B, L4 C

&N
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12 000 r-min " B5.0> 30 min, it 3, ] BCA & (i
70 3 N S A% 2H AR A MU | HL K A
=R B A F bR B A m A PERK — 4t
(1:3000),Bip —$1 (1:2 000), Caspase-9 — i
(1:2000) F1 B-actin —Hi (1:5 000) , & 4 C ykHf it
B, VERR, FEMA ZH1(1:2 000) ,ECL & {4, ; ¥ T &
e G BUAR 43 BT &R 48, BG4 R E 2kl R
Image Lab {F #1745 R 507 .

2.9 geitrik S EE R T SPSS 19.0 Fiit
A BE L BAREILL & 5 FRow, J7 2257 MR 4 R e
BRI R I 2500, Z 4100 iR A LSD ¥,

K2 MEFEFIHARBXTERHEME (v 5)

P <0.05 K25 A5 E X,

3 £R

3.1 XPRERBC ERmm R g2 I,
25 P2 K BUZE A R O T B ek A, i A A K RS
A TR ST X s BRAS ) R B 0% 20 i, LG 48 41 €6 B
GEATAEARAL . SRR AL H R, 2 Ok A A Rk 3 P
Az 3 e 3Rk 2 R BROSUAN JE G Y £ i 2 A AN [ R ek
o WRLE, 5 IEH A AL, SR R RO B
BREWIN(P <0.01), H2)E, SHAY K, %
R B A AR AR AR T e R R R BRUBEOC T AR Y
BFW/N(P<0.01), WE2,

Table 2 Effect of Duhuo Jisheng Tang on knee joint diameter in rats(x +s) mm
Bl /g kg ™! n 25T B XA
Zf - 10 11.243 +0.080 11.243 +0.080 0
TR - 10 11.531 +0. 175" 11.593 £2.240 0.283 £0.070"
SER B A 0.021 10 11.373 £0. 146% 11.422 £0.158 0.089 +0.037%
MG AR 8.37 10 11.341 +0. 182% 11.381 +0.196 0.252 +0.029
16.72 10 11.338 20. 174 11.374 +0. 146 0.236 £0.049
33.48 12 11.361 +0. 164% 11.426 +0.194 0.185 £0.068%

S AR P <0.01; SR Y P <0.01,

3.2 XRBMBCTHRERIIEENER A4
KRBT HCEREDOCHE PR, A S ER, )
AN HESN 457, AR Y 2 R RO T R 3R T HLAE LA
SR BE R Z AR, JR T AR SR A, B A AR 5
ZETL o FE R A ZH AN AT A Vg A v ) e 2H R B
RATHCRE R TR A BB A AT W A e i AR
ARG v 78] e 2 0 DR BRI OGO S Bk AN
A EAR, WK L,
3.3 XK B TNF-a, IL-18, HA 335 B9 5 i
525 H A PR, B R BT TNF-o, IL-18 #il
HA S HEETH 8 (P <0.01) ; SRR L ET, 260K
A 2 AT A AR 1 e ) B AR BUIAL W P TNF -,
IL-18 Fl HA & &M & TR (P <0.05,P <0.01),
W3,
3.4 XFREEKH T PERK, Bip, Caspase-9 mRNA 3
KR 5 H A R, B AR R b
PERK, Bip, Caspase-9 mRNA 3 ik /K F i & T+ 5
(P <0.01) ; SR b A, 280k B A 2H At s 27 AR
%5 R K BUECE H PERK, Bip, Caspase-9 mRNA
FIRIKFI BFE(K (P <0.05,P <0.01), W3k4,

AKIEIZE 3B 25 4L Co ZE K F A 4 D. 0. 3 2R W 2 AR R) = 4
E. G 2 AR i 4 D R B B BOE S A  R  A ( 2 /)

Bl MEFEFNRBRREXTRBHEAREZNFM(HE, x400)
Fig. 1
knee joint of rats (HE, x400)

Effect of Duhuo Jisheng Tang on pathological changes of

3.5 XK EKE b PERK, Bip, Caspase-9 % [1 % ik
M 528 A A, AR AL ALK R T PERK,
Bip, Caspase-9 # [ ik /K F B3 F i (P <0.01) 5
b5 BRI 2 b A, S R A A RN 3 A A T s ) R A
.21 -
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£3 MEFLFKRMAS TNF-a,IL-18, HA KT REMHI (=)
Table 3  Effect of Duhuo Jisheng Tang on expressions of TNF-«, IL-18 and HA in serum of rats(x +s)
2 5 Hl/g kg ™! n TNF-o/ng-L ™' IL-18/ng-L ™" HA/pg L™
Y| - 10 88.40 +4.47 43.99 +15.37 117.39 £22.84
[ - 10 152.09 +27.33" 91.76 +13.49" 227.51 £27.17"
FEH AT A 0.021 10 107.44 +22.74% 73.56 +16.16” 178.15 £23.26"
Mg 8.37 10 132.41 £19.56 82.12 +14.52 198.24 +19.21
16.72 10 146.18 +12.58 83.14 +18.65 204.28 +18.47
33.48 12 114.43 +24.19% 71.98 +16.76" 191.55 = 16.96"

B S ALY P <0.01; HEMALLEY P <0.05,7 P <0.01(£ 4,5 ),

x4 MBFEBFEFGKXRKEH PERK,Bip, Caspase-9 mRNA R ix
BN (x =)
Table 4 Effect of Duhuo Jisheng Tang on PERK, Bip, Caspase-9

mRNA expressions in cartilage of rats (x +s)

£S5 MBBFLEHXNKAREKE $ PERK,Bip, Caspase-d9 EHRIXMH
R (x x5)
Table 5 Effect of Duhuo Jisheng Tang on protein expressions of

PERK, Bip and Caspase-9 proteins in cartilage of rats(x +s)

20 5 ﬁ” %1 n PERK Bip Caspase-9

/g+kg

254 - 10 0.99+0.21  0.66+0.25  0.75+0.17

s - 10 1.7320.23" 1.29+0.16" 1.18 £0.26"

FEREA  0.021 10 1.33+0.36° 0.88+0.15° 0.81 £0.21%

MiEHAED 837 100 1.60+0.21  1.050.21  1.08 £0.26
16.72 10 164029 1.12x0.15 1.1420.18
3348 12 1.40+0.27Y  0.93+0.19”  0.88 £0.21¥

KEFCH T PERK, Bip, Caspase-9 & 1 ik /K - B
AR (P <0.01,P<0.05) ., WE?2,%5,

477 kDa
90 kDa

70 kDa

42 kDa

B2 KRBT H Caspase-9,Bip 71 PERK J| H Fix Fik
Fig. 2 Electrophoresis of Caspase-9, Bip and PERK in cartilage

of rats
4 itig

OA J& T Hf B2 v i “ SRR B IR P 7 S
AW AR LU 5 B A, KL JE R 1R B OC
WoAR . B T R, IE AR RESUA X L FE I
S ) K R 5 (R IRE XL T S U AR R
PUPR L2 15405 1E BT B 75 B8, JRE ) 28 A AN A
DRIk 20 IO A AN L i i S A LR X | 1k
R MEF A AR AT EE ) B
A i L A KGR | Lk R R Dk T T S
A KR AR AR B AN A I s, S I

« 22 .

15 7 %I . PERK} Bip ' casl,as§»9
/g kg /B-actin /B-actin /B-actin
2 H - 10 0.57+0.19  0.86+0.16  0.47 =0.21
R - 10 1.25+0.16" 1.47+0.21"”  0.90 0. 16"
gk 0021 10 0.89+0.18%  1.12£0.22Y  0.64 £0.24%
MIEHAED 8.37 10 1.1220.21 1.33+0.19  0.75+0.21
16.72 10 1.08+0.18  1.29+0.26  0.81%0.15
33.48 12 0.7920.22Y 1.24+0.15  0.66 +0.17?

BB | AT g AR, A AR B XL %R T R
B A0 B R ZR T L R 1R R, 407 I 5 OA
LS A R A 2 IR T OA 1
SCHRHEAT 434 AR EE R BB YT B PR O R R
(9 10 BREG AT 6 WR25 55 = A= v h 2 — 2, o>
SRS N N T = IS R I S U B N S S g s g
O 2R Tk OA B8 BAT B 1 R 28
OA & T BER B 51 b i P9 L Q1Y 1 30
AN FRE AR A A S0 K B, 8 A v T R R
BRI 21, R BB S 1 A LA 1 e R A 5 3l 32 R 33
W] & v L v LLRIE Al OA B, &7 TR
R e 79 ik A 3 A A 2, R B O Y b ik AR
W) S e, 3ok 3 T 9% 9 A 1 W S BE A3 KOA AE
AR 33X — S5 R BN T I PR 52 B 45 2R o v 0 38k
V5 R ST MR O A8 B0 28 MR R 2 R A S A
] B 5 FHR AT A M AR S DL 3, (B A7 1R 22 B
S, I Ve T (1) R T R S A RS S TR SR
K i) S ¥4 3 3kt 4 A7 AR RE I R A s 0
PR 75 SR FHZ MR Y i 5 B2 25 5 75 18 N ) FbE
OA J& LA & HCH 1B 47 1Pk 728 O 3 22w 3
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FRAE 2 WS e BT A0 M 3 B A T A R A
FHNEZ - FEIEFEERT, RO A R
ToR G, IR A T B 40 M % 3 B8 R T 2 5 3L
B A B AR A, T BB IR S, AR SR BEOE
IR N BT I BPE R T AE OA By i it R b R R R
BER P 0 A T WL AR 3 405 5 I )
23 FEOR M 3 BE 43 W4, R IR 1 3R T TR R Al
J ) L2 fik 2 R Joi P 7 38 1k R T, S O T O IR
AR e S R P 5 & Y . PEAK/Bip & N R
[EOVRL ¥ - & WPy = B L WO CD VA § T e
BG5S . TNF-a, 1L-18 %5 R YR F 1 5% 7t
23 iE ik PEAK, PEAK 5 4k 5 23 42 fif Bip 193475,
M 530 PEAK/Bip 15 538 #1930 7% , PEAK/Bip 1)
G 2352 Caspase-9 (T , T 1L 1) Caspase-9 JH 3]
AN TR Seuh sk R,V IS R R 4 R R
3% o TNF-a, IL-18, HA % 4 5E K F 3R 5 7, 1%
HI4H v PEAK, Bip, Caspase-9 [) mRNA F14K [ ik
TR, 3150 ¥ TR0 08T 75 68 T DGV B AR E LI, B
MG PEAK/ Bip {5 53 ¥ , 7 7 5 B0 0 B
AR ERLIE B T T R, 4y TR AL R B R
MG AV IR, KB T TNF-o, IL-18, HA 4§ %
i Rl 7~ 2R 3K F B, BCE i PEAK, Bip, Caspase-9 11
mRNA FIHE 235 WA R R B, 3 00 W1 400 0% 25 4
A3 2o 00 ) OG T ARE K N, #E 1 T 98 PEAK/Bip {5
5 B B M T, B AR BNR YT OA BYRL
o ZRG AT, MG T AE A RE 22 Al KOA A K R Y
AR, AL T 68 5 0 1 DG T 48 RE B Al 5T K
FLAKCE  PERK 1 Bip B RIAA K,

Hh S 24 0 — S B M % T A T A B £ 0T 2
i i 2 AR 2 S A S 1 TF J Al oy v R 48 i
T3 25 B TF R AN AR AL T — R A R

[&&xmk]
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