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(HDLC) fik# B R 25 U IE[E B (LDLC) AF N 5% 2 (ALT) 4% FL% 2 (AST) JRZE A (BUN) HLEF(Cr) |
HAIHE (Glu) 12 A 1 5 A BE/INBU  SBURF AR, 315 S A 41 2505 0 Tt R B0 — 38 4 JFF A 00 2 JIF U g ol
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Effects of esculeoside A from Lycopersicon esculentum
on serum lipid and liver lipid in mice
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( Guangxi Key Laboratory of Functional Phytochemicals Research and Utilization, Guangxi Institute of Botany, Guangxi
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Abstract; Tomato saponin crude extract is helpful for preventing hyperlipemia. Esculeoside A is the main saponin com-

pound in tomato saponin crude extract. We investigated the effects of esculeoside A on modulating levels of serum lipid,
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liver lipid in ApoE-deficient mice and experimental hyperlipidemia mice. Esculeoside A was administrated at a dose of
50 mg - kg"and 100 mg - kg™ daily by gavage for 60 d to ApoE-deficient mice and experimental hyperlipidemia mice. We
measured leves of total cholesterol (TC) , triglyceride (TG) , high density lipoprotein cholesterol (HDLC) , low density
lipoprotein cholesterol (LDLC) , alanine aminotransferases ( ALT) , aspartate aminotransferases ( AST) , blood urea ni-
trogen (BUN), creatinine (Cr), glucose (Gru) in serum. The liver of each mouse was extracted, weighted and the li-
ver indexes were calculated. Liver TC and TG levels were determined using a semi-automatic biochemical analyzer ac-
cording to the method described in the tissue TC and TG commercial kit. The results showed that esculeoside A had no
effect on levels of ALT, AST, BUN, Cr and Gru, but decreased TC, HDLC, LDLC levels in serum in ApoE-deficient
mice, and had no effect on hepatic and renal functions. Esculeoside A could decreased TC and HDLC levels in serum
and decreased TC levels in liver in experimental hyperlipidemia mice, and had no effect on hepatic and renal

functions. It is indicated that esculeoside A can improve lipid metabolism in ApoE-deficient mice and experimental hy-

38 &

perlipidemia mice, and has no effect on hepatic and renal functions.

Key words: tomato, esculeoside A, serum lipid, liver lipid, mice

FhieHEENRZHN—FARxRZ —,
RICEFRFE, AR, 7T LUE R A
T B L AT AR, — A O N b
WA RO R ELLR . LR Je — Fh IR i Ik
A AR A AL & W, | h R T IR is e &
W HN A AE & 1 AR K B 2R B,
Fujiwara et al(2003) 15 5% A — B FR R Bk K BB A9 /)N
Fhirh oy 2 1A G50 52 2R Y 15 1A A W e A
Z TR A T ERE AL T IR T LA,
¥y 2 A (23s, 25s )-23-acetoxy-5a, 22aN-3B,
27dihydroxyspirosolan 3-O-B-lycotetraosyl 27-0-3-dg-
lucopyranoside, H:J5 Ono et al (2006) XG5 57 &
REFAE B FRAMBA C BB D H K
YT RS Y, BT A RFih R
(S L, FE SRR i B A /AL R Y 4
1o BB Z00 i 7E— 20 245 B YT 50 Kk I
AR A LA TT A AT 0 I R A TR
PR AT LA ) ApoE JE PR Bk e /1N B 2l Jok ot A s Ak
PEHRY A=K (Fujiwara et al, 2007) , 245 5 5t BT
Skt BE B ALIE 1 R IR W, X — R EE R %2
B E NN LA L G0 R BEOCTE PRI R 7 A
AN S T R S AW ORI N R E Y AP 3
TIRFFE A

TE 7 il R M i b A R o 119 5k R Bl 3t R
B, O T FE3 I FH 3k Bl g5 SR 2 A A BT IR
SETHH B INE, $20m ) RF AA R il A, A

BN AR THEAT IS AT HT 8 %
PG M X 7= B 38 A E AT T 00 A AR O B S 2
TRV I T AR A B R B R
HFM B A RORSE,2012,2014; BB 24,
2012)  #E—25 iy 24 PR TG M S50 56 5% BH 3 i K 45 R
Py (Hrh AR A S RAET 17% ) X3k
FERE AEAE K R B 5 R A0 R R 6T 2 ( TC) | H il
— g (TG) K% ¥ A5 2 1 0 & B ( LDLC) , B &2 7t
15 1 %% B Mg 2 11 JIE [E] B ( HDLC) P T ( 5= it B
S5,2011b) ;%5 /= B AR1RHZA T 1 5 100 A i 455 70 R B
B A B B FEAIK TC TG . LDLC, ] i 7} & HDLC 1)
YERT (SRR 2011a) . X —45 LRV F A H
AKEEY HA I ML B AR 5 Dy B, AH 2 i 2
T A RS H B A G 178 RO 43, DT A S5 56
G AR TC WA A58 T e o X
AR Y AT 2l Ak, 15 32 5 Al Y 3 i e
ARG WIFFEAS R 351 62 19 25 i 2 4 A XF ApoE & [
L5 /DN R o M e e 7 e 1 v A ASE RN LAY
R ER

1 #R57 %

1.1 ##4

1.1.1 sh4 BN, 6 J& s, SPF 2, I & 1
W stk L A WA PR\ [ BT IES
SCXK () 2014-0001 ] ; C57BL/6 /) KL, 6 J& &,



5 SRS At A X/ U BT RIE R 17 4 4 585

SPF 2, 1) & v [ # M I S S2 56 3h 0 A B 2
[ A P2 AT HIE S SCXK (F5)2013-0002 ] ; ApoE %t
PR B /N B, 6 10, SPF 2%, W 8 v [0 ) S St
S Eh WA BR 2 ) [ AR PR RTIE S o SCXK (75 )
2013-0003 ] .

1.1.2 L% TGL-16R #5202 O HlL (3R ifg B
N F) ), METTLER-AT200 H, T K - ( #3455k — 46
M2 AU LA BRA ) ,RT-9100 B2 [ 34 1k
ST CRYN AR B2 e A IRA A

1.1.3 M4 53X A 2014 4F 6 ALET 76 & (@1
SRR /N T, 280 VU AR ) A 5 T 4k By 2
W 58 b1 % € N BBk /N B A ( Lycopersicon
esculentum) . 4% N %% S W ( ALT) | & & 5% A
(AST) JRZEE (BUN) WLEF(Cr) %85 (Glu) ik
G 5 W R At R Y TR 5 T TG L TC
HDLC . LDLC i & ¥ & K F I AW E AR A
BN ] 41 TC A TG 3857 &0 B b [ b 5%
FISEIEHFE ARG BRAH]

1.2 /&

1.2.1 23 A e9d & BUB BB/ N T i S
kg, VE G FTRE, DK 24 T JFOREEE 6 0. 5%0 1) 2R
JKeiE, 50 °C N f IR i % 2 h B A W 55 80 ~ 100
A 8 A RHL D8, BT 75 D8V 28 B8 0 HIL A0 88 s M AR I
THI; FIE WL D-101 RALB IR, 5 A5 B B 1T
R B T K VA IR AR BRI RS, S
FH 4 A5A BE AT FH 1 1 B (HR Bl 80% ) BRI, 1
SE VR TR, Wk 1k 4 I BV AR AL B ik B AR AR,

W R Tk R AT A RV R T B D R
30%) , H IR o JE AR S8 2 R K% HP-
20ss R AL, B (HR Bl 50% ) ~F- 15 , 1
R AT K B B . HP-20ss K AL IR 24,
Be A UEAT VR . S s R B 50% ) ¥ R
R 222 5, [R) B P 3 )23 J2 T e s A A S 0 R 2, >
AT A Ui S8 A 2% T iR 1k R, 2
o FH R 2 (VR BBl 609% ) TS IRVEN , 4 % IR T i 2
A B AT R LR VR 5 SR 5 R
FERAL S A T e tr A ROVEIE TR, R 2 K
U IR AL, H B (MR K 30% ) -, 8 - — 245
FNH A BT A FER L BERE KL BE AT, T 3 H
(WRJE R 30% ) HEATUERL , [FIET B shiZiio 0t

IRV, W45 5 T8 VR P )2 )23 T e IS 2R A 7 43 BOAS  H
THBTMB A Bl Ve R e —
FHBERE 2% J AT 5 d5 Ji VA R L 28 T AL T 0k
PRy N & S L TR A e v TS € A W 2oy gl = | B2 G
FY AR A AN 97.3%,

1.2.2 F A2 A 57 ApoE 2 B 5215/ 88 Fi 6% 8
FAER DL 12 H SPF gt vl C57BL/6 /NERAE
TE X IR ZH 6 36 2 SPF R MENE ApoE JE PR BB
/INERBE ALY B 3 4, RO TR 4 | 36 o2 1 A IR %)
HMBmEE A mAEL, B 12 B, B
(EEGTEBK) FheH ARANEHES
MTHRMBHE AS0mg - kg') AR H A FfE
HHEFATHFMBT A 100 mg - kg') . FrA 5
MR ZS 1 IR, ESE 60 d, B JEFRIATE 1k,
PiRE IR A2y, 8 59 K, /NRES B AREEK,
FREE, BRI, 250, 43 B IL3E , 7 CPRAF# ], Ab3E
ANEUR  BBURE IR, B SR, 1158 48 250, RS B AR L
— BN FHE, 25 A KA EP 45, -80 C A/ H T
JHFRIE B S5 A 0 e, A 3R 5R0 6 0 i 9 R Y ALT
AST .Cr .BUN .Glu TG ., TC \HDLC .LDLC 7 4 1
i B E b s R S R R B R A R A B A
B L TC TG M 157 &0 JHIE TC TG & &t .
1.2.3 &40 23 A %3 M54 45 569 5 o g e 42
ANFRE R A ATAEA 48 HOSPF iR
H/NERCBE AL 43 4 21, BV IE 5 % B4 | g i A 7Y
N TR A MR R ARE R A mR e,
Bl 12 H, IEF RRAL AR R 2 (7 45 T AR W
K T AR EH(EEA TS A
50 mg - kg!) FHMET A EFEBHEEATE
HiEH A 100 mg - k') o H—Bir BL IEH X IR
95 T 3 kL e 2 45 T v B DR (38 3 R R
75% , 1 1.5% HEEE 10% 5530 .0.5% HER [ 139%1#%
), ELE40 d, 40 d JF25E 12 b, B, 90 2 i
AR &, B /N REB RIS, RIS
By, ANREB S, FEH AN A,
TR AT A e ) S ALV R N MR BE 2, OE R X
HEZH 0 e BB B 2 0 1 S R R ZE RO, — R — K,
HELE 60 d, 1 F X 2 4k 2 ) LS 8 1Rk, = BR AR
BRI FEmida i A R4 B tr A malad
Yk 2 DL B ikl R R PR o R — Ok AR i A
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WIS, 5 59 K, /NRES B AREK, FRE,
B, 80, A B LW, 7 CIRAF & L AR BE /N R
Jo WU E , AR 355 I 48 R, A A AR L — 3
A3 FIE 25 A KB A EP 45, 80 C /A7 F T I ik
Jig B D A A AR I I v PR ALT
AST .Cr .BUN .Glu TG ., TC .HDLC ,LDLC FJ 3 ¥4 Fi1
s P v ] b A S s PR R A BR A ] AR
PRI L TC TG W K ) & I E TC ., TG
T,

1.2.4 #HE%3F o5 #
FH SPSS17.0 i % 45

MR x + s KR, K
AT LR AT

2 RGN

2.1 {FFHEH A Xt ApoE H [E & f4 /s FR I #5 & BT
BEINEEH 2

21 B, B ApoE & Ak [ /N B I
W 6 SO 48 B ( ALT AST) FlEF I it SRR
PEFEAR (BUN, Cr) 5 1E % X4 C57BL/6 /N L
BT EMZS, UL ApoE 3 F 6k 4 /N R A7E
25 W6 W% . ALT, AST, BUN | Cr J7 i 55 H: B 4= Al
C57BL/6 /NEUIF o 22 5, Bk e 1 A & IR =
ZH 0 I  ALT  AST BUN ., Cr S5AERIZH g, 406
W E 2SS UL AT A XT ApoE FE R BB /)
B, AN 250 53 I IR , ok BT B S RE A S
2.2 BEMEF A Xt ApoE E FERBE /MR M AS B 220

F 2 WoR BRI ApoE B[RS B /N LS IE#
YR ZH C57BL/6 /N B HE %, TC . TG . HDLC , LDLC
VIR A, A gt 5 L, U] Apok K& K Sl [
ANEAE T IR RE RS Bk e A R R =
2H SR 4, TC HDLC \LDLC ¥ 0 W [ A%, A
Giitef i S, 6 TG WA W, W F M e A &
REAIC ApoE & PRI Bk /)N B v B9 IEL [ B /K P {HAS
AR = /) TG K-,
2.3 BEMBF A XF ApoE E [H &1 5 /N R AT AE B8 b
B AT AR HE $0 A9 32 M

%3 TR BIRIZH ApoE i [H i /N B AY AT E
TC FFFAE TG 5 1E % X+ B 41 C57BL/6 /MR HL R,
ST e Pt SN A R = S g e
B B ApoE 5 PR /)N BRZE S A 52 1H 5

x1 BEMEF A X ApoE EEELFE/NR
1in #% Rz BT 'S Th BE B9 52 0
Table 1 Effects of esculeoside A on liver function,

renal function and blood glucose in Apok-

deficient mice (x = s,n=12)

TR S L M G 11 S E
n . RN AN .
2H 51 Glu N Cr BUN
ALT AST
Group (mmol - (pwmol « ( mmol -
L' ) (10 - (10 - L' ) L' )
L") L")
EH A 4.93+ 25.5+ 55.9+ 7.02+  4.04%
Control group 1.08 12.1 25.3 2.53 0.52
BRI 2 529+  17.8+  40.8=  8.15+ 4.51=
Model group 1.12 8.2 22.3 3.22 1.11
) e 2 471 29.2x  482x  7.59x 4.62z
Low dose group 0.88 18.1 18.5 2.58 0.89
5 71 4 2 5.03+  20.5x  S54.1x 7.8l 4.79:
High dose group 1.27 5.5 15.9 1.82 0.59

T SRR X RAL AL, + P<0.05, * * P<0.01; SRR L
,%P<0.05,%*P<0.01, FId,

Note: Compared with control group, * P<0.05, * * P<0.01;
Compared with model group, “P<0.05, “*P<0.01. The same below.

*®2 BEMEHF A ApoE EEHRME/NR MRS A 500
Table 2 Effects of esculeoside A on serum lipid in
ApoE-deficient mice (x + s,n=12)

SREEEE Hh = ER fi%% [=E

2053 TC TG LDLC HDLC
Group ( mmol -+ ( mmol -+ ( mmol - (mmol -+

L") L") L") L)

IEH A 2.05+ 0.60+ 1.36% 0.58+
Control group 0.19 0.12 0.13 0.06
R 13.96+ 0.95+ 3.20+ 411+
Model group 2.91 # = 0.25 = 0.35 == 0.63 = =
ikl 10.86+ 0.92+ 2.46+ 3.22+
Low dose group ~ 2.38%% 0.31 0.31%%4 0.50%%
R 7 A 10.45+ 1.08+ 2.21+ 3.01+
High dose group  1.994% 0.35 0.28%% 0.59%4

HEFAR C57BL/6 /N BRI TC 22 55, {0 g fit JH 0 i
Ko Fame A e AR & AL HF R Fs 5 8T RE
TC HFHE TG SHIAIA s, 40 B 22 5, Ui
FeAn et A X ApoE JE PRk [ /N B4 T E g 5 K
JHF I T BE 8 A 50

24 BMEFE A XS MEERE/NRMERFS
Ih e B BN

ALT ASTJ2: it 21 RE 5 0 ) SRR 18 B o il 3
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K3 HFEIHEE A ApoE EFHELFE/INR

FFF R R A7y 2 BFF R 45 41 B 86 )
Table 3 Effects of esculeoside A on liver lipid and liver

index in ApoE-deficient mice (x + s,n=12)

" AT AFRE
=3
ap PPEEEC e e
Group ( o ) Liver TC Liver TG
me e (mmol - kg™) (mmol - kg™)
IEH A 44.0%1.4 11.7+0.5 35.8+5.8
Control group
BRI 47.8+3.0 * = 12.2+0.9 35.0+3.5
Model group
IR 41 47.2£3.5 12.0+1.0 38.1+5.1
Low dose group
f=BlheEl 48.6+3.2 13.1x1.9 36.2+6.2

High dose group

x4 BEMEFANSMAEEER/NMR
1fn 4% B2 B 1B Th 6E B =2

Table 4 Effects of esculeoside A on liver function,
renal function and blood glucose in experimental

hyperlipidemia mice (x + s,n=12)

I A ) AL WUEF RFEA
253 Glu ALT AST Cr BUN
Group (mmol +  (IU - (IU +  (pmol + (mmol -
L hHooouhouhH
IEHH 534+  19.0+  63.2+ 10.52+ 11.64=
Control group 0.80 6.8 20.1 1.76 1.51
HERIZH 6.66+ 26.1+ 110.5+ 9.28+  9.25%
Model group 1.84 13.5 255 == 2.83 1.41
I 5.60+  20.8+  80.6x  7.96x  9.90x
Low dose group 1.35 7.8 42.1 1.44 3.62
g e 525+  39.4x 105.8+ 9.71x 11.31=
High dose group  1.49 23.6 33.3 1.29 1.37

4 FiroR AR 2 I AE /D B IR L ALT  BUN
Cr SIEH X A /DR, o EEE5 1
AST W T, A Ge it 27 S0, Ui & B 1Rk &
F14) 5 I i i S 28 /)N RO 25 I It W B T RE VR AT R
e, AE AT REXTFREA B 5, A A & AR
ZH ) LK% ALT  AST \BUN | Cr SHERUAH o4, ¥
W EMZE S UL BT A X B R RS S
e I B AT /N R, N 2 5 i 23 T IR, ) )
WAL, AN i f8 45343

2.5 BEMEH A X5 MmAS AR/ R A5 ARG
5 R B & I e AE /) B IE R X IR ZH
/NEE, TC HDLC \LDLC S0 BT & , A 4 it %
BTG BB R, A gt 245 X, Ui M = 8 1Ak
V510 5 i RE AR Y /) BRA T o IR R O o PR
A, BmBE A& MG EA SRR L, TC
HDLC ¥78 8 BEAK , A Geit2# 8 X, % TG \LDLC &
SR, UL e A S AR AR R S
Mg HERL AL/ THE #Y TC . HDLC /K-, (H A fEFE
KT B LDLC 7K, XFREAIRAY TG /K- TEsEm

x5 EMEHF AXNSMAEEZE/NR AR
Table 5 Effects of esculeoside A on serum lipid in

experimental hyperlipidemia mice (x + s,n=12)

SRR EE Hh =R i [SE3

2H 5| TC TG LDLC HDLC
Group (mmol -+ (mmol -+ (mmol -+ (mmol -+

L) ) L) )

EWA 1.73x 0.95+ 1.01= 0.43+
Control group 0.33 0.09 0.21 0.08
FALLH 5.64 0.58% 2.17= 1.09=+
Model group 1.62 = = 0.12 = 0.29 = = 0.33 ==
ISR 4.14z 0.71% 1.89+ 0.80+
Low dose group ~ 0.84“% 0.32 0.73 0.26%
55 71 4k 2 3.50+ 0.66+ 1.99+ 0.79+
High dose group  1.13%% 0.26 049 0.23%

2.6 FABEH A XS M A5 E AR B /s B AT B AR B R
FF RiE 45 #5221

6 N B A AR AT /D SR TFAE TC
JIE TG U5 £ 5 1E 5 X B2/ BLEL R, 38 i 3
PSS &, A G2 B, U i IR AR 5 A e
FOLE A TR /N U IR 52 30 98473 , Mg Jo A JEFHE DL e, ¢
AT AR PR IR DT AL o A AR
A IR TC SRCBILH L, B B IR, A gt
S S T E 48 85 BFIIE TG ¥ 00 2 1 22 S+ Ul
WL i S A X e IR A7 5 ) o L R R A A
B PT LARSARR IR TC 2588, W K 2 i T 40722 B IO
HA— @ MR

3 Wi hE &k

e R ILAE , JEHJE MLE TC 7K 971 i 2 3l ik



588 OO0 M W

38 &

x6 BMEHAXNSMASEER/NR

FFF R A B 2 B R 5 5 B 22 i
Table 6 Effects of esculeoside A on liver lipid and liver

index in experimental hyperlipidemia mice (x + s,n=12)

5 JHF I % SN EE R R R
G o Liver index Liver TC Liver TG
roup (mg - g‘l) (mmol - kg" ) (mmol - kg'1 )
IEH 4L 37.2+10.7 17.8+0.5 41.7+4.8
Control group
BARIZH 57.0+9.4 %% 88.0+4.9 s 63.8+9.9 *
Model group
R A 50.3+8.1 38.9+6.2%% 52.5+7.1
Low dose group
5 A2 50.3+8.6 45.1£4.3%% 48.2+10.9

High dose group

Sk R RS Ak 1Y) B B A5 6 P 2 2 — ( Spiteller, 2005)
155 B A B B TA A 2 2l Jok ok A s A 1) o 2 30
K2, 5 3h ks B Al Ak 52 B G A0 16 MR 0%, T s 2
R A & —Fh b sh kol AR L i is &
BREHS JH [l 2H 2B B Dk RE B A IR [ B B R Ok
12 i B R b A, AR VT HE L B AR R Al
15 TG ILAE I 3F o 0 A8 995 1 2 57 A s PR 22, H >
PEBE T TC IMURE 5% HDLC FEAR 25 175 Bl I 1 TG
(14 T 1 A A DA A R A B R B P R 2 —
(Chung et al, 2014) , AW EM, L+ TG, TC .
LDLC &1 7H e M HDLC & & i AR 215 & 5
IR oS A R A R o G 110 %65 955 5 114 B B )5 A ( Fang et
al, 2013) , PRHHIF 5 25 9% HLAA 1) B 5T AR a8 i 1R
IR TR R
Apol F R B /1 e L 7R (10 s R [T s AL /)N
FL(TC RAZIEH /MR S A%, TG KL T 0.68
%, M HDLC K 29 H A IE & /N B 45%)
( Nakashima et al, 1994; Jawien et al, 2004 ), &
g, FRATT & B Apok J PRIBRLEE /1N UM H F B A 7Y
C57BL/6 /Bl TC . TG . LDLC #1 HDLC #F '@ & T}
o, 5 CHERIGE A A, AT & B ApoE B PR Gk
/NELHDLC Fh 17K 2y 7 4%, i SCHk 438 HDLC
K2 LA TE 8 /N BUIR 45% , (HL [ P 55 86 S0 ik 4 3
ApoE & PR i [ /1N BRAH b T HL B 4R 8 C57BL/6 /)
FUH HDLC 2 5 35 T iy (BRI HESE 2014 ) | iR

PR T R 4 RE 5 B0 R T gt HDLC F &, 78 1F
HHO T HDLC AR HEEE, 2 55K YA
AR, T 76 7 R A B0 AT 3R G 1 AR E AF I DL
T, HDLC %5 #4 J) B8 32 81, 5 i iR [ 2 56 5% o2, ol
HDLC & 25 5t 3h ik o5 #¢ 6 4k (9 o) 56 (8 SCR
2016) , FHHEF A 25 EREAR ApoE R BLEE /1N
BLITHE 9 TC . LDLC F1 HDLC /K-, {B A REREAL TH
F TG AKF, BB & i S8 AT A X ApoE JE A BB
JIN B RRARR a H REL F E A PE T  ven ARERR  9
ST S 2O AE T+ )R8 SR AR ) B U 5
8 — RIS B W ( Weingirtner et al, 2008; Sung
et al, 2014) , J& # 57 = A IMLAE 20 90 450 AL 3 7 64 O
Peo S, FRAT A B B 1RRE S 5 1 A
BRI/ BRUML%E TC  LDLC Ml HDLC & 3 M 7t &, 1
H TG WML, HIRATA & BT EH Y TC F
TG #FJ2  F ME m ry , JLJE H AT R 2 I3 TG &
— AMBUREFE B, B Z AR R (A 5 ) ¥
M), 5 000 JU SR A4S 76 /) B AT B X Ik i) T A2 AR
IEH/NR, BN TG AR, A SRR IE (& B
,2009) SEATALRLE R —5, FLiT A=
I 2 AR AT 0 B TR S A o i R E A TR /N RO v
FIILIE TC \HDLC 7K-~F A BE TC 7K, {H A BE F
Tt A9 LDLC 7K, X 1 3 55 BF JE B (% TG 7K F
WA R, Ul it R 1 A X S S A RHA S
i A AR T8 /) B LA e AV FE IO 5 o 3 e A i e
MIVE . i e tr A nT RAREAR & B 1 RHA 500
L R A5S 80 /IN R A B T A PR e ), (X
ApokE 3 R e [ /I BT Ok A AL [ s ) 3 e A Y
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