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Effect of Anti-inflammation on Oryeong-san Formulation
for Mix Extract Tablet

Se Jin Kim, Hyun Hee Leem, Won Hee Nam, Su Mi Son, Hye Min Choi, Myung Jin Kim,
Jung Ok Kim, Hwa Dong Lee*

Korean Medicine R&D Team 2, National Institute for Korean Medicine Development

Oryeong-san (ORS) is a traditional Korean herbal medicine widely used for renal associated diseases, composed
of five medicine herbs; Atractylodes japonica Koidzumi, Cinnamomum cassia Presl, Polyporus umbellatus Fries, Poria
cocos Wolf and Alisma orientale Juzepzuk. We studied to improve the convenience of intake and portability by
developing modernized dosage forms, and examined the effect on anti-inflammation of ORS. In order to develop the
tablet formulation of ORS (ORS-F), the tablets were evaluated on the basis of physical characteristics include diameter,
thickness, weight variation, hardness, friability and disintegration. To analyze the marker components of ORS-F, eight
index markers from five herbal medicines were chosen. And the method using high performance liquid
chromatography (HPLC) with diode-array detector method was established for the simultaneous analysis. The biological
activities were examined the effect of ORS-F on pro-inflammation mediated by LPS-stimulation. The production of
nitric oxide (NO) and cytokines were determined by reacting cultured medium with griess reagent and enzyme-linked
immunosorbent assay (ELISA). The expression of cyclooxygenase-2 (COX-2) and inducible NO synthase (iNOS) were
investigated by Western blot and RT-PCR. The anti-oxidant activities of OJS-F increased markedly, in a
dose-dependent manner. and, The total phenolic compound and flavonoids contents of OJS-F were 10.20£0.09 ng/mg
and 12.86+0.86 pg/mg. OJS-F which is LPS has diminished in the LPS-induced release of inflammatory mediators (NO,
iNOS, COX2 and PGE;) and pro-inflammatory cytokines (TNF-a, IL-6 and IL-1B) from the RAW264.7 macrophages.
Therefore, the developed formulation for tablet of ORS-F provide efficiency and usability, and indicated effect of

anti-inflammation.
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1. gtk

Ao A" Q3] 4 gtk & WE(Bik), SAI(E
), AYEDE), BJHEFH) 2L GAER)Ee efdsE
(Gyeongsan, Korea)olx] ft¢lsto] AE7F 24 & Argsiioy. &b
Z4e] 4 A EY mE2 F=RFAAYR S 3Hv|e R&D2Y

of gopu M) BB,

2. AoF 9 77

AA AxE Yt A7MAIQ Lactose, Starch, Vivasol, SiO,,
Magnesium stearatesms @&t %E(seoul, Korea)olA Y5t
Ahgatgict.

A2 WA P HPLC £4g 93 opEUELT gge
M| 2ot Tfn] (). . Baker, USA)eg& sty
phosphoric acidE Junsei (Japan)oflA] dsto] Al&siich &
AF83st  3,4-Dihydroxybenzaldehyde,

polyporusteron B, Cinnamic acid, Polyporusterone A,

z2d2

Coumarin,
Cinnamaldehyde, Atractylenolide III ¥ Alisol B 23-acetate2
Sigma Chemical Co. (USA)OA st} Agstgiod, 2t &
SR &= 95% o]Ato]9itt. HPLC: Agilent 1260 series&
Argst9d, YMC C18 (5um, 4.6x250 mm, phenomenex,
Torrance, CA, USA) columno.2 ¥a]5}gct.

N Zujge 93] Fetal bovine serum (FBS), Dulbecco’s
modified eagle’s medium (DMEM), Penicillin-streptomycin,

Posphate  buffered saline (PBS):=  Hyclone (USA),
Lipopolysaccharide (LPS), Ehtanol, Chloroform,
2,2-diphenyl-1-  picrylhygrazy (DPPH)  Sigma-Aldrich
(USA), TNF-o, IL-18 ¥ IL-69] ©thgt Enzyme-Linked

Immunosorbent assay (ELISA) kit:= R&D Systme (USA)ojA]
FYstol Agsteich

oA BME sl ARgEH 1A A INOS: BD
Bioscience (USA), B-actind} 2X} &9 goat anti-Mouse
IgG-HRP: Santa Cruze (USA)oA U359t Total RNA

extractionS 93] A2t RNAiso= TaKaRa (Japan)ollA], cDNA

&7d7 PCRO| ARgRt 2E AJeF2 Intron (Korea)olA| Fisto]
Arg-shict.

3. 934 HH|(ORS-F) A%

230 32 Table 13 2k @A FAS AZs 9
o QS PYSIE T 5, WE, 97, AY, 2Y L A
& 271 92 W3 3 339 100 aiuan Y48 9n
g N Azl
% Table 19] H]ZI&
c}. gagl;_ XA (ORS- F)— Table
A
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Table 1. Composition of Oryeong-san
Amount Yield Dry extract

Name © %) © Source
Atractylodes japonica Koidzumi  1.88  23.0 0432 Dongbei, china
Cinnamomum cassia Pres| 0.63 32 0.020  Yen Bai, Vietnam
Polyporus umbellatus Fries 188 17 0.032 Sichuan, China
Poria cocos Wolf 188 1.0 0.019 Hubei, China
Alisma orientale Juzepzuk 313 103 0322  Suncheon, Korea
Total amount 9.40 0.825

Table 2. Pre-formulation of the Oryeong-san tablets
F1 F2 F3 F4

Ratio Weight Ratio Weight Ratio Weight Ratio Weight
%) (@ W @ o @ (B @

ORS powder 850 0825 850 0825 850 0825 850 0.825

Component

Lactose - - 20 0019 120 0116 100 0097

Starch 120 0116 100 0097 - - 20 0019
Croscarmellose

odium 20 0019 20 0019 20 0019 20 0019

SiO, 05 0005 05 0005 05 0005 05 0005

Magnesium o5 5005 05 0005 05 0005 05 0005

stearate
g A 100 0970 100 0970 100 0970 100 0970

4. BA 24"t

oA THotE 7 dole Axolast AR BYR
3 EAH7IE 95 Z¥ 7] WE(Bulk density, pbulk)?} & Wx
(Tap density, ptapped)S £4A5t¥1, 1 £X3C2 =2 Hausner
ration & 3t 5542 B76tith

ptapped

pbulk

Azd 234 A 77, A7, F4, =S Hardness
Tester (TBH 325, Ereweka, Germany)g 5o £4slgo, o]
W 2E Bt 38 9% YRo AU thEEs 10
9] MA|E Friability Tester (TAR 120, Ereweka, Germany)ojA]
25 rpmO 2 48 9t JAAF &, &A= DA EA5to ot
o 4402 Asigct.

Hausner ratio =
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o Initial weight of tablets-Final weight of tablets
% Friability = — - x 100
Initial weight of tablets

2= A|¥-2 Disintegration Tester (Disintegration 3100,
DISTEK, USA)Z A}83to] 37 + 0.5°CO] AAILolA Alstgn
BN AR RtoiZo] Qal ok ExfstR] YA Wotgl
gete 99e Uehxl g g gho] A giRlel A%
o2 syt
5 Q&2A
8%0] A|#EAL methanol (MeOH)}S &UIZ 3to] 1 mg/ml
9] w2 FAR3tY 4°Co B3P, 7t A E2AL 5359
100 pg/m =52 3]Mste] mEMo 2 ALRSIICH QA ;g;q]
18] siFS AF3 § 50% MeOHE A7tsto] 100 Mz P
Wen 2em FEv Ge [ALAT 43AE 02 m
membrane oj1} & ZAdoZ ArLslECt 842 1.0 md/mino 2
sl A2 ZYFL 10 Wtk 85 AEARC] HES PDA 7
5712 olgatel 210 m, 254 m 2 280 mo] THAolA B}
o). oS4 Table 3014 Zo] 7127 8u) xAo= Ko
peae systy

=

r-[u:

"

P

Table 3. Solvent Gradient conditions for HPLC-PDA Analysis

Time (min) Solvent A * Solvent B+

0 95 5

5 95 5

30 88 12
35 83 17
53 60 40
60 60 40
75 0 100
80 0 100

*A : 0.05% HsPO4 in water +B : 0.05% H3PO,4 in Acetonitrile

6. Al2XA|
2/997ts A% 234 A A =(ORS-F)= 100 mgo =z 7

&35 Z43% § 50% DMSO o] do] 1 M2 ¥&E $ 0.2 m
membrane o|7} & AM2sYCt
7. JArst 24 97t

gt B4E W7ts7l Hstol Blios?] WS st

DPPH (1-1-diphenyl-2- picrylhydrazyl, Sigma Aldrich, USA)
radical 2A5g &Astgct® ORS-F:= 100, 200, 500, 1000
ng/m2 3]Asto] 96 well plateo] 100 WS ZUstn 0.2 mM
DPPH 50 0§ A7kste] £8e & Aleola] 308 59 WaxA
517 mold SWES S5t AL oy Sujal A%
£ x40 2 stu, 8| e 95t YAHARFOZ Butylated
(BHA)Z  Agslgich. &  Eausdwe
Folin-Ciocalteu reagent (Sigma Aldrich, USA)7l £&&9 &
SJulsd s3ho] o5 FAslol Ao WASHE Ae Uel

A5t BEEH 2+ tannic acid (Sigma Aldrich, USA)
£ olgslo] AP AYSET}. Fehukolc FFL Singleton
VL S w¥g wyste] A4Yslgin, EFTU2 quercetin

hydroxyanisole

ol

(Sigma Aldrich, USA)E o]&s}o] AZA

tlo

spgstict.

8. NO @ PGE, Cytokine 9] & %%

RAW 264.74|ZE 12 well plateo] 5x10* cell/well2 2735}
1 ORS-FZ 50, 100, 200 pg/md=2 1At AA2]E s1gict o] &
LPSE 100 ng/m2 A2t & 24A|7F5¢t 37°C, 5% CO, £710
A okt Wi SIS Fal 7t Alglo] AFESHL AEE cel
extractionS ¢sto] ARsIUC. NO E3E YA vjgedl 100
wol =9 Griess reagent (Sigma, USA)S dx 1087t ¥he
AlZ1 & microplate reader (Tecan Infinite M200)S ©]&3}0]
570 mo|A &EF=E EA5IYc}t. Sodium nitrite®] standard
curve®t HwW3 AASIICE PGE;, Ato|E7IQI Bu|EFE 93]
ELISA kit (BD, USA)S A5} 1, AMZARQ] whlo] wa} 1 o
< F3519d. ¥4 dxF o2 Dexamethasoned AHEsHCE.

S

9. Cytokine (IL-1B, IL-6 ¥ TNF-o) &%

RAW 2647412 12 well plateo] 5x10* cell/well2 #33}

3 ORS-F 50, 100, 200 yg/nb2 1412} HA2E sigick. ol %
LPSE 100 ng/ml.2 A2]st & 24A17F EQt wjkst ujQk AHE R
S Ao A5 A GZA Aol EFIQIO] X uj/jEAL uj
% AF&9MoA enzyme-linked immunosorbent assay (ELISA){
o2 Agstglon, AtolEstel $HIZHS 9lsh ELISA kit (BD,
USA)E AM8StRli, AzAtY] o] meb 1 ¢ FAsiith

U RrF 22 Dexamethasoned AMg-5H%ct

10. RT-PCR Assay
RNA E2aE 9J5 RAW 264.7H]ZE 12 well plateo] 5x10*
cell/well2 H"ﬁ}.?'_ ORS-F& 50, 100, 200 ug/in 1A1ZF M A
2]E st o] & LPSE 100 ng/ml2 A2|gt S 2A]7F W 64]
7t =9t Y5t o] &, RNA iso reagentS ©o|-&3f A|ZAQ] ub
Ho] wat Total RNAS Z5t¢ict. Total RNA: Maxime RT
PreMix Kit (iNtRON, Korea)E ©0]&35}o] ¢cDNAS A3519¥, &
A 552 sl 5% primerg 23 Z} primero] ©& PCR =
Ao g2t ARsHAUT. AME3E primers 33 2t
F: 5'-GAGGCCACTGATACCTATTG-3’

COX-2
R: 5'-ACAAAGAAGGGTTCCCAATT-3'

, F: 5'-CCTCCTCCACCCTACCAAGT-3'
NOS R 5'-CACCCAAAGTGCTTCAGTCA-3'

F: 5'-TCATTACACAGGACAGGTAT -3',
LB R 5 CATTAACAACTGCACTACA-3'

F: 5'-CCGGAGAGGAGACTTCACAG-3',
L8 R 5 GGAAATTGGGGTAGGAAGGA-3'
Npg T 5 -GGCAGGTCTACTTTGGAGTC-3

R: 5'-ACATTCGAGGCTCCAGTGAATTCGG-3'
cappy T 5 ~CAACTCCCACTCTTCCACCT-3

R: 5'-CTTGCTCAGTGTCCTTGCTG-3'

7} DNAE= 1.5% agarose gelo] #7] 9
2 selsigich

A % UV 437
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11. BAA 2] (A)
SE YA PFLAFWAE Uepfgion], S04 Aat
L+ one way ANOVA testES AA|gt & Turkey test2 AlS AZS
st9ick. P<0.05 oY wgh SAR Q40| QI oz Wyt
oot
A 1
= 'L]- (B) 216
1. 234 FA(ORS-F) A L 24 B2t |
234 BA AEE fstel AUHAY vlgER gdste &Y .
29 534% Fwl Ys, P Us(Table 92 5stol :
Hausner ratioo]] 9J5] =7}519itt. Hausmer ratio= Excellent I g
(1.00~1.11), Good (1.12~1.18), Fair (1.19~1.25), Passible
(1.26~1.34), Poor (1.35~1.45), Very poor (1.46~1.59), Very © 1+ | . (234
very poor (-160)e] 5 77} 302 ol 584 Wleld 1 Wi
o} ®£35 Q=at AXo AN &3] 2 AL, ey U B Bl
L= §7§;‘§_ 741_}‘— Table 49} Zt}. F1~F4 £3%-29] Hausner |
ratio g2 zHzh 1.16, 1.15, 1.15 ¥ 1.152 324 Bt oA a $ i ‘w‘%
2 14
3t Ho L.]-E]-IJ'OII] Az" A9 Hr=x 21.44, 15.77, 8.56 ‘
2 11.42 KP2 F3& A|QIst A4 10 KP o]A9o] H&xE H] (D) " e (280nm)]
Z9}. BalE 574723 F3gt FAoJA Q] 158 ojujo] 2.5 Bajs] |
t 02 Uegrh olye 53An 9% AASE 54 U |
Efd F4Z QN YA AIZE 3 A wig2 Agsigct
| 3
Table 4. Post-compression parameters of the Oryeong-san tablets : 1
Parameters F1 F2 F3 F4
, (E) 3 10. 12 13
Weight (mg) 485 485 485 485 I
Diameter (mm) 139 13.92 1393 13.91
Thickness (mm) 4.71 493 4.96 483
Hardness (KP) 21.44 15.77 8.56 1142
Friability (%) 0.69 073 0.72 0.60
Disintegration (min) <22 <19 < 14 <15 14 15 16 17
Hausner ratio 1.16 115 115 115 [ [ [ [
Flow Character Good Good Good Good

2. 2334 HA|(ORS-F)9] HEEA

HPLC-PDAE o]&3to] o34t F4 x| F €&
atractylenolide III, $79] coumarin,
cinnamaldehyde, A9 3,4-dihydroxybenzaldehyde,
polyporusterone A ¥ polyporusterone B, 12|11 BA}9] alisol
B 23-acetate 5 & 8%9 Am=Ao| gt SAZAHS &Hst
AHFig. 1). o]=AQl water?} acetonitrileo] 0.05% phosphric
acidg A7RtezH 2252 =%y, Z XNugd9 FUEs
&S AESH Ayl atractylenoide III, alisol B-23-acetate=
210 mm,
polyporusterone A+ 254 mm, 3,4-dihydroxybenzaldehyde,
cinnamaldehyde:= 280 mES AEMugdozw AHAsHcT.
ORS-Fe&} #Z&9% 8% m39] UV spectrum BA ZHit % =9
amegor 77] the YRS a0 2y glo| ¥aHe &

stict.

cinnamic acid %

coumarin, polyporusterone B, cinnamic acid,

Fig. 1. Simultaneous analysis used HPLC method. (A) Standard mixture
and (B-D) Oryeong-san tablets (ORS-F) are HPLC chromatogram. (E)
Identification of components used to compare with UV spectrum of
standard mixture and ORS-F; 3. 3,4-Dihydroxyvenzaldehyde, 10. Coumarin,
12. Polyporusterone B, 13. Cinnamic acid, 14. Polyporusterone A, 15.
Cinnamaldehyde, 16. Atractylenoide Ill, 17. Alisol B-23-acetate.

3. 34t FAI(ORS-F)9] F4atst &4
DPPH 2 ABTS assay2 o]&3te] aljzt 4752 stolst
, E5F gHakgt 24191 polyphenolid}t flavonoid $&F2 #0135}
E-} DPPH 2}t]Zt AA LS04 ORS-FQ| ECso3t-2 396.69 ng/mlo]
, 2702 A3t BHAS ECs3r218.31 pg/mi2 ORS-F7}
‘:H—-—:\'_L-'—} HWstQZ o oF 22v] W2 o7 AASZ HYAL,
ABTS Az 2AH 50X ORS-F9 ECso3t2 277.99 nug/md, BHA
9] ECso3t2 19.68 pg/mio2 oF 14v] %2 o]z 42153
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CHFig. 2). £t ORS-F9| & ZHs T2 10.20£0.09 pg/mg,
Zatu ol gHF2 12.86+0.86 ng/mg 2 QI ICHTable 5).

(A)
€1|!F
¥ .
g
g 0
2 .
&
1. lealll
B oo (@Ml
R LR
= SdEREEEZEH g 8
ORS BHA
(B)

ABTS Radical Scavenging (*o)
o £
6.5 3
125
—
]
E. | O —

200 4

HE
ORS BHA
EC50 DPPH ABTS
ORS-F 396.69 pg/me 277.99 pg/me
BHA 18.31 pg/ml 19.68 pg/mé

Fig. 2. DPPH radical scavenging effect of Oryeong-san tablets (ORS-F).

Table 5. Content of total polyphenol and flavonoid in Oryeong-san
tablet (ORS-F)

Polyphenol Flavonoid
Content (ug/mg) 10.20 + 0.09 12.86 + 0.86
(R)
I
ORS-F (ug/ml) - - 50 100 200 DEX
@) 150 @ 150 1
& 100 ~ , g 100 -
0 g
. [V
50 & 50 -
0 - 0
ORS-F (ug/ml) - - 50 100 200 DEX ORS-F (ug/ml) - - 50 100 200 DEX
LPS LPS

Fig. 3. Inhibition of NO and PGE;, production in LPS-stimulated RAW
264.7 cells by Oryeong-san tablet (ORS-F). The cells were pre treated
with ORS-F as varuous concentrations (50, 100, 200 pg/me) for 1h, and
then incubated with LPS (0.1 ug/m@) for 2hours and 24hours. The effect of
2hour were LPS-induced ORS-F was measured on the mRNA levels of (A)
iNOS and COX-2. In addition, induced by LPS for 24 hours were
measured by (B) NO production and (C) PGE2 production. Data are
means of three independent experiemnt. *P < 0.05 vs. LPS treatment
alone.

4. iNOS9} COX-2 ¥4 2AE 53t NO U PGE; A4 AA| avt
RAW264.7 AZo] ok HMejshiL LPSE Aelste] okgo] %
T oExo=z iNOSQ} COX-2 ¥ 2dAS E3F NO ¥ PGE, A
HoIx] &= &olslgc). 1 Anl ORS-F: =% oJ=A&oa NO
(Fig 3A)% PGE, (Fig 3B)°) 442 oAlsteion], =2 DEXH
o e oge Ushit Roz ssgich. Noot PGE2e]
MYE QESH: INOSPH COX-29] LAUAS Halsh] s
RT-PCR 742 Algstol Gulgal gaiat wde aAet 2w
ORS-F= NO9} PGE29] A3t 9AtsHA iNOS, COX-29] thalal
IS4 LR 25 S5 EFo2 dASIATHFig 3C and D).

(©)

5. 454 AlolEslole] EAL wam Ay olF mw
A% 9 AfolETIel F UE Ao|EFII0R TNF-ag} IL-1
L-60] chat S5A WA(Fig 4A) D A (Fig 4B) AH TS
18}9‘;5} LPSE 2|3t RAW264.7 N|ZoA9] ¥ZdLS S
913t TNF-a, IL-18 ¥ IL-69] mRNA ¥d 2 XAo] Z7tE]
3L, ORS-Fol 93] SEOEHOR o5 Aolgvlele] wdl U
YL AR L-189] 4T SAA W EF ORS-F 100
ug/mio] A DEX9} AR olMig-g UEhILL, 200 ng/miolA 2
A% 9Ax B oF &1E Yehdc 1L-69) B4 ORS-F
200 yg/molX DEXHCH Holy oxgg Uehjglon, SAxt
WA 100 ug/miolA DEX9 AR olMIge Astoict.
TNF-a9] 43t 98} L] %9 ORS-F 100 ug/mio]A DEX
o} QA M-S UepdS Hlstsct,

I-FUJQ-m

A)
LPS

50 100 200 DEX

ORS-F (ug/ml) -

«—IL-1B
«—IL-6
«— TNF-a

<— GAPDH

®

IL-1B (%)

ORS-F (ug/ml) -

- 50 100 200 DEX  ORS-F (yig/mi)-
LY L Lps

-5 100 200 DX ORSH (gl

- 50 100 200 DEX

Fig. 4. Inhibition of production of inflammatory cytokine in RAW
264.7 with Oryeong-san tablet (ORS-F). The cells were pre-treated with
ORS-F for 1hrs before being induced inflammation with LPS for 6hrs (A)
and 24hrs (B). mRNA expression (A) and production (B) of inflammatory
cytokines such as IL-1B, IL-6 and TNF-o were measured by RT-PCR and
ELISA. Data are means of three independent experiemnt. *P < 0.05 vs.
LPS treatment alone.

A

oFMe FAF, 33, QEAN AU AE AT FIAIE
Aoz £z AgEold Utk oMY 57ix 74 A =,



S.].Kim et al

353

A, 23, 874 2L WE 2 AY 222 £¥ste] B5S A
FhL LA At B ARIHE oM BAY AxE 55
Fogest 948 JURLT sact Pl A2E A9 297)
U, B UE S0z 2gEo 943
O
=2

A9 e, ok, JilE F

7{-“7{-“0]‘X‘] 02 oxst Eigg_ 7};:]‘— Hjgha]o] AAS Ax35Y
QA =QXAHQl atractylenolide III, coumarin, cinnamic
3,4-dihydroxybenzaldehyde,
polyporusterone B @ alisol B
A2 98] HPLC-PDAE o|-&sto] O 4
HA FAO] autRloz AT £ Q=

2
)

acid, cinnamaldehyde,
polyporusterone A,
23-acetaterk 8%9] HA
250 e F7

o [elxe] (1)8 AR
BARNES soich. 0FYAte] FagR SARNUL JIE A
CEER Auct agxoz gyo| 7h5s

B30l °e‘°1Ur7ﬂ HH gANEZet 22 AFARES
nitric oxide (NO), prostaglandin E; (PGE;)Z AAsHA =0, &
2 5% 21 Z2 g393o] dojun] FFuiridAEel ABEH
h'¥ NOE W¥R3Aol &2 XA BAEAfoIM,
synthase (NOS)o]| 9]J5] L-argineC. 2 X E] Aoz AAZAL, &
oo} ojgh 9 AEuZ|Y WelerSo] Tojstn, Sa] LPSE A2
g AN Zo]A INOSS] wioz NO7F AAstA =22 g
sk, cyclooxyenase (Cox)= ®4A=2A arachidonic acid&
prostaglandin H3tg FXAIZ|H, AAQ 4 FA]o] Hst
+ Cox-13t @Foluf U YHZA] cytokined] 93] B% 919
NZ U @do] Zrtst= COX-2 7 Yct?® 3% cyclooxyenase
(Cox) 2= arachidonic acid® 28§ PGE,7 ¥4, 4559
oM @4 PGEx B30l Sus: 2oz deix ok gy
AzoA LPS A= iNOSO] Bdo 2 o] NOE ABAHAIA U
Ao 3¢, WER|ol o5 22 HAghgo] Hojste A
oz dA 9o w3, PGE= COX-20] 93] FAEo] &
gl a3 AZ2 sHA =Ho, %E} e vz 5
of 71of3tct.™ ol ikt AF Bigs
St BFUNAAFE S P4 ﬁxﬂ% Gl iif’—]?l S LPSZ TiAA]

£ oIS O AMEUS S 8

d32 U= KIE IL- A
374 AO|EFIIS b ASZWAAES =AY HAS
Z2730] glo] 5% ‘E‘. Y oA FHE A A2t
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