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The Effects of Hibiscus Syriacus Extract
on the Alzheimer’'s Disease Mice Model Induced by SA

Sang Ryong Lee, In Chul Jung*

Department of Oriental Neuropsychiatry, College of Oriental Medicine, Daejeon University

This research investigates the effect of the Hibiscus syriacus(HSS) on Aizheimer's disease. The effects of the
HSS extract on the behavior in the Morris water maze expetiment; the expression of IL-18, TNF-a, IL-13 mRNA, TNF-q
mRNA, CD68/GFAP and ROS; the infarction area of the hippocampus, and brain tissue injury in Alzheimer’s diseased
mice induced with BA were investigated. The HSS extract group showed a significant inhibitory effect on the memory
deficit on the mice with Alzheimer's disease induced by BA in the Morris water maze experiment. The HSS extract
group suppressed the over-expression of IL-18, TNF-q, IL-1p and TNF-a mRNA, CD68/GFAP, ROS in the mice with
Alzheimer's disease induced by BA. The HSS extract reduced the infarction area of hippocampus, and controlled the
injury of brain tissue in the mice with Alzheimer's disease induced by BA. This study suggest that HSS may be
effective for the prevention and treatment of Alzheimer's disease
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1. X
1) 5=
= Asloja] AFZE 9 C5 7BL/ 64 = SH2AE sl
ollA] 2oL 17 ol 34171 F Aol ARgsIer 4g
YA TEAR(EDHE 221 %0]Y, =X 8.0 %0l =4
T 50 %olet, =32 80 %old}, Tw 0.6 %01y, 2 04 %olY,
AJRAL Korea)9l B2 S| 0L 42 242 TE AS &
AJSHL 25U 84 gl S & U AESINrt
2) ok
B Aslo)] ALE8 ARz (Hibiscus syriacus, HSS)&= thETH
Sl —‘?—é}@%} oA FIEH & FHGI AHEsINTt

=3

=

300 = 7ISkd G-EFE7I0lA 3
Al 7Sl g2 25%—’1% KIMTEXZ 13] o5t & 7t &
0l TR} 5Z HX7IE ol8dkd &

AxEgH gk %%% deep-freezer B S11(-84 T)oll HBEH H,
Aglo] EQ3t & M5l ARSI
4) Aok 5 717

AloFE Tris-HCl, NaCl, triphenyltetrazolium chloride(TTC),
Nonidet P-40, chloroform, DL-dithiothreitol(DTT), Diethyl
pyrocarbonate(DEPC), isopropanol, ethidium bromide(EtBr),
Dulbecco’s phosphate buffered saline(D-PBS), polyacrylamide,
magnesium chloride(MgCl)&= SigmaAHUS. AR EE ALE0IA
Om, Agarose= FMCAHUS.A)AEE AMESIRIAL B-amyloid
peptide(Calbiochem, U.S.A), anti-CD14(Pharmingen, U.S.A),
anti-mouse IgG-bead(Dynal, US.A.), anti-IL-1p2} anti-TNF-a
(Pharmingen, US.A), J8Ji  anti-CD44-PE(Pharmingen,
US.A), anti-CD68-FITC(Pharmingen, US.A)), anti-CD11b-FITC
(Pharmingen, US.A), anti-GFAP-FITC (Pharmingen, US.A)),
anti-mouse Ig  HRP-conjugated secondary  Ab(1:4000,
Amersham, US.A)2} ECL-Hybond film(Amersham, US.A.), 7L
o) AOFES 53 Y UFES ABIIICE

7171 spectrophotometer(shimazue, Japan), Bio-freezer
EEEE7|(E, DWT-1800T, Korea),
stereotaxic frame(Adamec, US.A)), CELLection Pan anti-mouse
IgG-bead(Dynal, U.S.A.), brain matrix(ASI instruments, Warren,
ML, US.A), Primus 96 thermocycler system(MWG Biotech.,
Germany), ice-maker(H]X 1}8}, Korea), ELISA leader(Molecular
device, US.A)), CO: incubator(Lepco, US.A)),
US.A),
(Serotec., US.A.), VIDEOTRACK(animal and human being
behaviour analysis system, Viewpoint, France) 2! homogenizer
(OMNI, US.A) B9 A& AIE3INCH

(Sanyo,  Japan),

Cytometry(BD,

Microscope(Nikon, Japan), Cooling microtome

1) AD Hell 45 2E9] 71998 ZZF 3 microglial celld] 249
(1) BA(1~40)
BAE Calbiochem 3JAlA EF
Eed A=, I ol &BH %D}%A Ll (Fig. 1)

H-Asp-Ala-Glu-Phe-Gly-His-Asp-Ser-Gly-Phe-Glu-Val-Arg-His-Gin-Lys-
Leu-Val-Phe-Phe-Ala-Glu-Asp-Val-Gly-Ser-Asn-Lys-Gly-Ala-lle-lle-Gly-
Leu-Met-Val-Gly-Gly-Val-Val-OH

Fig. 1. Sequence of BA(1~40).

(2) AD Hef 43 Tg AZ % 7|9E 57
@® C57BL/6 A8F X 9] hippocampusol] A FQ
BA(10 pIM)YE FH|8kL MFE ketamined} xylazine S F U}
%]l stereotaxic frameol| LES & A4z x| u|2E Hhgls)
St I g AD He) 47 ZEE ThE7] A5l A0 iM)E
hippocampustl] FUSH=H], 2 IX]= bregma(FHE ASH)
ollA] caudal(ZI2)1Z)C.E 1.2 mn, midlinedA] rightZ 0.7 mn, ~L
211 FHA] Z10] 1.1 mnE microinjector®] injection speed 0.1
ul/min®} total volume 05409 XHOE IR A FY
o] B WFeE LEE BE¢ F 29 F, GHNAETQ! tacrine
T3 (10 mg/ ke) T AR FHT(250 mg/ke) 2 E TS5 19
18] 8F S0t ATFF5IACE
@ AD Hei 479 7|dd &5
AD Hell 87 = 8FU REEE BT FoI6IHA] Morris
water mazeolA] 17 13] HIRSIGEAES HAIGIUCE 19 13
SkgAl 30 olulofl poolollA] platformOE ek BF S d
Hol¥rt AHE AFE 100l E 3 228 5l ET, g4
T P(tacrine), AR BTH250 ng/ke) Q2 BHIIG L, A
607} 1Y 13] k2R 9} platformol] 2= HHEEHE HA
s 5504
@ ygsuz
EAT A BoE UAISH4F9) 85 Foll AD EHel 45
Morris water mazeol SHeRE]A E11, VIDEOTRACKL & &

=
=2 ZHFII 1L videotrack softwareE 2415193 THFig. 2).

A

Fig. 2. Photograph of water maze of BA induced AD
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(3) AD el 42 HHE 24
D Anti-CD14 SUSHE 4F %9 microglial cell Bl
F700) KM FEE(50 ng/ke) 017} ERE 40 F

NEE 91 HE 7Ad thg 28] D-PBSE MABIPT) braing
A2 AUOF Mot & conical tube(15 mé)oll ol 1400 rpmol)
Al 5827t %Q—E—F/]ﬁ}ﬂ tubeol] RPMI 16405 211 37 C CO; 1l
Qr ulleFSt & 0.5 % trypsin-0.2 % EDTAE &
ket = 30—‘? l 741*3? 2 "‘5&'113} HH & D-PBSE o 23]
1500rpmoll 4] Y412Z]5ld HMZS & anti-CD14 HUTA S 2

T @B 1A17H MBIATH 394 eI PSR
@+ = CELLection Pan anti-mouse IgG-bead 2 microglial cellS
228t B M XE release buffer2 anti-CD14" A EHF ZE519T).

@ microglial cell] FEHHS WO EFIQ] 40

23t microglial cell& icecold FACS A&EEM(0.05 %

BSA, 0.02 % sodium azaide in PBS)© 2 33] 4245}, FACS &
Z89H 250 o F2Y] QIMAEFEM(2 % paraformaldehyde)
2 gl E80 & d3dA 1587 ugsiirt. 18 MEs
ice-cold FACS ¥&=8M 02 £AM 5L, permeabilization $EE
ol(0.1 % saponin, 0.05 % sodium azide)2 & H2ojA] 1587}
Hix])8l & FITC-anti-IL-1p2} FITC-anti-TNF-aE 30‘5'{1 L0

Al BHIOIATE BiQF & permeabilization &5 g 33] A
Blil AZ2E FACS S58U0TE H2 & & ﬂE ??é BEMTIZ
microglial cell] W&E IL-189} TNF-a9] wU3ZFE CellQuest

DREIYOE BH5IACL

® AD Hell 479 KAz HF FHAE 24

AD 83 A7olA BE0| Yol HEKS A chopping
Bt & collagenase 1 mg/mi(in 2 % FBS+RPMI
shaker (1800 rpm, 20 min.) BRQF7]ollA] HH QFSH
Fohe YHAE 43] vHES) dojdl HAxE
FBSQ] FACS 2+E&do] do 22IsINrh —‘r:\_"/]% l’»“ﬂfioﬂ
ACK g9g Xzldla HEFE AAHSIL 4 CTolx HAgE Y
M AAEIAT, Z1Zlo] PE-anti-CD44, FITC-anti- GFAP,
FITC-anti-CD68, FITC-anti-CD11b& 211 30271 HSojA] 1S
AlZTE BHE & 33 old) QiiekE QERXEE SIS &
flow cytometer®] CellQuest =Z T31E 0]E238lc] CDI11b/CD44,
Z18]11 CD68/GFAP ME4E BA31Qirh

@ AD Hel 47 =EA 9] ROS B4

AD e} 49l Moll4] 218 CD14°9] microglial cello]
2,7’-dichlorofluorescin diacetate(DCFH-DA) S0pM-Z X2igH 582
Z?'—Oﬂ flow cytometerZ AHZH & ROSE SHFIAC]

® AD e} 437 XX 9] RT-PCR

aé—@ HZAE ZARHVZ 5 HEA (1g)% RNAzol”
1000 @& 2il Solg wi7Al Bsfisich o] &g Hfdd
chloroform(CHCLy) 100u4& H71¢ & 1527 A E8hsl9ict
Ol ol 1587 LAISH & 13,000 rpmoll A A412E], F 300
wo] AENG 345l0] 2-propanol 300 Q) LS EE H A

EE1 G304 1587 YRIBIEEL. olF Al 13,000 rpm
o4 YAIEZIS & 80 % EtOHZE £M&lL 387} vacuum
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pumpollA] AZ3k] RNAE FE6I9cE £&3 RNAE DEPC
£ Aish 20 19 EF4eoll =53] heating block 75 TollA] &
A3l A]7) & first strand ¢cDNA 3ol A2

{—7 Fixation |‘~
|
L Dehydration

20% formalin 24hr.

70% Alcohol 30min.
80% Alcohol 30min.
95% Alcohol 30min.
100% Alcohol 30min.
100% Alcohol 30min.

Dealcoholization Xylene 1 30min.
Xylene I 30min.
Xylene i 30min.
impregnation —————— Paraffin wax 2hr.

Paraffin wax 2hr.

Embedding
|
Section cutting | ———

Scheme 1. Tissue processing

C Deparaffinization —

Paraffin wax

Microtome

Xylene | 10 min,
Xytene 11 10 min.

hydration

100% Alcohol 2 min.
100% Alcohol 2 min.
90% Alcohol 1 min.

—omin. ————— 80% Alcohol 1 min.
Washing — e 70%  Alcohol 1 min,
Nuclear Staining Harris Hematoxylin 6 min.
Washing 2.
[ Decolorization 1% HCl-Alcohol 4 drops
Washing | 2min.
Bluing ——— Ammonia water 30 sec.
Washing ——|  2min.
[ Cytoplasmic_staining |— Eosin sol. 6-8 min.
| Dehydration | ————— 70% Alcohol 1 min,
— 80% Alcohol 1 min.

100% Alcohol 1 min.

1

1
90% Alcohol 1 min.

1
100% Alcohol 1 min.

Dealcoholization Carbol-Xylene 2 min,

Xylene | 2 min.
Xvlene 4 2 min.
Xylene W 2 min.

Mounting |——— Canada balsam
Scheme 2. Harris Hematoxylin & Eosin Staining

(4) AD Hel 47 HEZ A E W £2EEY £
O ¥x=Y gy &3
AD HE] 47 E riFS & :‘?‘—*'1:—-’?’—0“/\1 7@-'1:—5'— QSO 2
HE gol I 2ol e HE AUy o” A
matrixE O3} 2 me] FAZE A2 2 % TIC 8HE 716l



olEE - B/UE

20527 GASICL TIC §dlo Aslo) Haxa e HAUcs g4
o} 51, 5igE REE gdol =X gl SEUY 5
Michaelo] 2PE¥08  Z88I%ck 8 NHATE
[(A1/ST)+(Az/STo)+(As/STHAL/STHIOL L, Al ARRIAel LiEt
W BIEEA, ST 222} section2 m)] AAEA, BH(brain
hippacampus)t= 9] hippocampus P28 HHEo, riskol] tidh
FIE = AU pereent TSI &, BHEH Y 5€
HA(LV) (AT of area at risk/ST of BH)x10028 2A3IHCH.

@ HelZAEA}

F21E AD Hel) AFY HE 10 % formaldehyde o)
a8t & MEsk 52 29 8*]7} M the, oY
scheme 13} Z2 HEHE AJYBIPCL OIAE microtome L Z &
HBE PN scheme 29 ?E }éa 71'# Hematoxylin &
eosin @& HAISLL F5 AniBUo)A] BB
2) 24 BA

SHEY PEB/E ¥ SEHEAA g8 Edie
meantstandard error® 715G §94 HAEES Student's
t-test S4d %;@35)% olgslt 25

r

[}
j.

.ﬂ

qooA
1. AD Hef Yol oish 7]0“:‘3 7 ARgn
1) Stop-through latency Z80)4] Uehd 71ded 28] AR gy
AR 0] 438} 85 £ stop-through latencyE &3 4
o, Kz BolFS 2vz} 40.75.7(sec), 35.117.8(sec) 2 Y5 &
Szl BlgiAE FYE (e XolE HolA] ZuUL, iR
Toff dlol Fald e AR UEE BriFg. 3).

30 —&—Contral
20 —m-—Tacrine bl
1o —a—HS§ extract

@

Stop -throngh Iatency(sec )

Pre-training 4 weekstime 8 woeks time
Fig. 3. Effects of HSS extract on the pA-induced Alzheimer's mice
with impairment of learning and memory in the stop-through type
Morris water maze test. Data represent means+SE(N=10). Contal, B
A-nduced Alzheimer's mice: Tacnne(10mg/ke pO.) HSS(250 me/ke po.).
Stop-through iatency: each time the animal enters an area, the enirigs counter for
this area 15 incremented by one. Statistically significant value compared with fi
A-induced Alzheimer's mice group(Controf} data by T test("p<0.05, *p<0.01,

(0.1,

2) Distance movement-through latency E&EoA] LS 7193
o 2= oA a3

AFEA F distance movement‘through latency & HEGH
23 KiEFE BEAZE 4F £ 639+152(em) 2 R vld] F9
A e ATY BES BRI, 85 & 9] 4514182(em R R
ool Blal FAH UE Al HEE VERIRICU, S8R
= FAE I AolE VIERIA] PYTHFig. 4).

2000
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1600
1409
{2088
IRy

804

* Distance movement  -through
latency(cm )

600 ~—e—Controt

400 —m— Tacrine o

200 —a——H S8 extract *
0 A

Pre-training 4 weektime(s) 8 week time(s}

Flg 4. Effects of HSS extract on the BA-induced Alzheimer's mice
of spatial working memory deficits in the distance movement-through
type Morris water maze test. Data represent meansS.E(N=10) Control, B
A-induced Alzheimer's mice; Tacrine(10me/ke po) HSS(250me/ke p.0.). Lardist
this is the tofal distancelin em} covered by the animal in large mavement, and
Smidist this is tofal distance covered by the animal in small movement
Data(Lardist plus Smidisty represert means£SEN=10). Statistically significant
value compared with BA-induced Alzhelmer's mice group(Controll data by T
test(*"p<0.05, p(0.01, **p{0.001}.

2. AD el 4F 8 HMAE 24 ZF
1) AD el 9] microglial cellofA}0] QZERIE MOIETIV]
o CD68/GFAP, ROS wal A& &w}
1y MEW L1 2 AR FH

microglial cellol A 9] 1L-1f 2E HEB A}, PAE Hol
ZQIBE THEFO] 784+65(%), tacrineS ST YAt A0
59.4+4.3(%), KR SOIT2 465453(%)2 VER) iR ol 1)
of AE TN god UA wdo] A= EFg. 5).
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Normal Cumd ’Ihmm S
RA-indiced Alzheinres’s mice

Fig. 5. Intracellular staining of IL-1p activity on the brain CD14+cells
in BA-Alzheimer’'s disease mouse mode! with of without by the
administration of HSS extract. Data represent meanstSEN=3). Statisticaly
significant value compared with BA -induced Alzheimer's mice group{Control) data
by T test(*p<0.05, ™npd0.01, **pL0.001). Statistically signiitcant value compared with
BA-induced Alzheimer's mice groupiTacrine) data by T test(#p(0.05).

L-18

Cytckine positive o)

(2) MZH TNF-a gFel oix) 51}

microglial celloA19] TNF-q 2l S Targt 21, BASE h:] of
FUGE tHEFZO] 94526.7(%), tacrine2 TS QR ARTO]
80.5:5.2(%), K B2 725¢4.5(%)2 UERT DHJ:?OH H}
o RERE g7 B Aol Fod A welo] oA
HCHFig. 6).
2) AD el 439 ¥
ME

microglial cellofA1Q] IL-18, TNF-a&] REAX} wieig Hash
A3 1189 SRR U2 Hakwoll vlal thE T -S- E718IR L
U} KRz Folg-S wislo] 24, TNF-a9] {FHA wdl &
Al Hakrol visl thED S E7HIN o0 K —r‘@f 2 e
o] Z A ri(Fig. 7).
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KR PAR STE Alzheimer's Disease 487 Zglo] vizi= ¢&k

TNF -
Cytokine positive cells(%o)

Nornal  Control____Tacrine S

PA-induced Alzheirmer’s mice
Fig. 6. Intracellular staining of TNF-a activity on the brain
CD14+cells in pA-Alzheimer's disease mouse model with or without
by the adminisiration of HSS extract. Data represent meanszSE.(IN=3).
tatisticaly  significant  value compared with  BA-induced Alzheimer's mice
group({Controll dafa by T test(*p<0.05, *p¢0.01, **p(0.LO1).

A B C D

Fig. 7. Effects of HSS extract on the proinflammatory mRNA gene
expression in brain tissue in normal and PA-Alzheimer's disease
mice. Normal(A, not treated group). BA-induced Alzhemer's disease mouse
prain tssuelB, Gontrol). BA-induced Alzheimer's disease mouse brain tssue +
tactretOmg/ kg p.o: C, Tacnne treated). PA-nduced Alzheimer s disease mouse
oran tssue + HE5(250me/ kg p.0: D, HES). Amphiied obesity mRNA PCR products
were electrophoresed on 12% agarose gel and internal cortrol(b-actin) and the
analysis(Ht) was used to 1D-dersty program and the other methods for assay
were performed as described in Matenals and Methoos.

3) AD ®ej 439 CD68/GFAP B}8 | E4 24l A

Mlcroglxal cellof| A A1 CD68/GFAP o] whslo] & }5} ISICK=)
B AT BT 230(%), HRTR 7.58(%), BEIRTQ)
tacrine FOITEE 4.08(%)0IN L, R FHTEES 486(%)§ o
Z3oll HISl] CD68/GFAPY] B30l Zk4dt ASFE Uehdtt
(Fig. 8).

GFAR. .
P10 AE 10

=_Tacrine 1=
= =]
éé =
Ce )

107 A0t 162 A0°

Fig. 8. Effects of HSS extract on the percentage of
CD68/GFAP-gated cells in BA-Alzheimer’s disease mouse model.
Cata represent means*SE (N-3). Statistically significant value compared with B
A-nduced Alzheimer's mice grouptControl) data by T test(*pc0.05, ~p<0.01,
(0o
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4) AD He) 879 ROS 2y 041{]:‘_?1}

microglial cellijol+12] ROS i Badl B3, Hayol
Blal Ao ROSS dlo] S718) ol ) s o
Tol Al ROSS] #410] A= QULHFig. 9).

18

Cell Nummber

Fuorescence intensity(FL1)
Fig. 9. Inhibitory effects of HSS extract on the ROS production in
BA-Alzheimer's disease mouse model with or without by the
administration of HSS extract .

2. AD B 85 HzA0) sJEdE Bl 2A &Y viRlE 21
1) AD Hey 49 sladgeiol mAle= g

AD e} 87 HZR9] sEAVE AT B3 RS
94+58(%), WESHET 55+6.8(%), KR BAT 47+74(%)F
taETol Hligid 7od e d4asE VERIITHFG. 10, 11).
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>
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Infarction size(%/o of BH)

=]
e

Normal Control Taaine S
Rvindoosd Alzbene smee | MRS T~
Fig. 10. Effects of HSS extract on the infarct size of pA-induced
Alzheimer's mice. Data represent means:S.E.(N=3). Statistically
significant value compared with BA-induced Alzheimer's mice group(Control} data
by T 1est*pd0.05, ™p0.01, *p0.001).

Fig. 11. Effects of HSS extract on the coronal section of BA-induced
Alzheimer's mice .

2) AD el 879 RAlEM niRlE g1
AD el 47 ¥HERA9 £4g BES A, e



pyramidal cell layer, neurons, oligodendrocytes 12} 11, dentate
gyrus 50| FElo] H{CoH, BAR FUE SEYHE
hippocampusol|4]Q]  pyramidal cell layer, nurons JIE|IL
dentate. gyrus 0] Al2FA] L stratum orionT} stratum radiatum
0] F%% 1, oligodendrocytes-like cells@} astrocytes-like cells7}
oA VBN E B 4 AR QL AR Fo Tl e thE Tl
Al ¥ FEMEE SEH stratum orion, stratum radiatum,
oligodendrocytes-like cells, astrocytes-like cells 52 WX,
AlEPE pyramidal cell layer, neurons .ZE]JI dentate gyrus &

2 388 Ae 2 & UrHFig 12, 13).
’ w G i Astracyteyie odis
. % ,
. . o [
Lo o T igedretedite ol
. “ . N = 3 i © i
Tacrine. - S

’ Sstroestes-tike eolis
Olisiediocyterdife s ¥
v

2

.

Fig. 12. Histological analysis of brain tissue of pA-induced Alzheimer's
mice.(Nikon, x100).

Fig. 13. Histological analysis of brain tissue of pA-induced Alzheimer's
mice.(Nikon, x40).
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8 olA715Y HEHE EAOE sl EFROR, ti7) BEHO
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@, oo} W P £ E@Sls LEO Y59 BolE U
ER, Q880 J9oIME LS FiE ZaiEck. F&
ol AD, @B So| OB o] FolAl ADE 50 % o]
A2 AN U O, Ko ANA ST ERY 27
S 4712 UEhiR], wE S 443, Z3s 8RR Aol B

Holth?. Zao g Fol gk FE, A
g Aol AdE ZE, FAEQL 4R B
hamdZ 58 B gEge
HA Hal l, HEACOE SYHT
oAl Y17} 0o, 6541 oladollA] ¥
dloll 7} Q1771 o] Zl gl o] &kE] 2 LA Ao,
AD:= BA, estrogen, apolipoprotein E, PS, oxidants, @&, A}
o 9%t &4, ABREEZ, AEFRIA 5
7} Bolghe ACE YEA Yeu®), o]  ADY 71Hdl et
PS FHAFES EHHoI9E APPY Friie o
QI BATY HHOZ THEAXA H L o] BAY] FHOE 4
EQIEH MASHOE Qla) AFAES St dojyitt

o

8541 o] Foll= &

|0

1O O
e FERIAl

B-secretasel} v-secretaseol 9Ja] APP LE7t ZHEA
ROEWH, 4y o)t Z717F hREQ] 3943
78] ol AtO 2 FHE o] o] AAE SFEHE HEAE THA
T U,

Amyloid cascade hypothesisoll TEH AS] HHE AD &
210 AE A QAIZ amyloid9] FX o] A HAHA AT} A1F
AZE EHAIA F mRs S4o] LVERA Bt $itt 1
it BAE T AL AZEH0] )le Aol ohlEl 2X1E o8
glucose®} HZFo|L} amino toxicityE AF=3ld AAMESL AFA
2] G BHE0] EiRY 42 fulFE Aol pAY)
Flo] i et X9l giIEEHE & AAISHT ROSY H4itg &7
A7 AIEW Ca S99 Tt E RIECEN RolHE Ed
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Zo]R| I YT,
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EoJAIEE 0] 0]83}Y in vivo AD 4FXHE TFEUTE
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A= Morris water maze9] stop-through latency@} distance
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ulolAlel dEuHE ) TRAE Mol ETRIS Ed3lE AR
ARG ROZ, KO BoE Ed EENE ARIETRICE
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