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Effects of f—Asarone on Pro—Inflammatory Cytokines and Learning and Memory
Impairment in Lipopolysaccharide—Treated Mice

Moon—Sook Choi#, Hee—Jun Kwak, Ki—Jung Kweon,
Ji—Mo Hwang, Jung—Won Shin, Nak—Won Sohn"

Department of Oriental Medical Science, Graduate School of East—West Medical Science, Kyung Hee University

ABSTRACT

Objectives : f—Asarone (BAS) is an active ingredient in Acori Rhizoma, This study investigated anti—neuroinflammatory
and memory ameliorating effects of BAS in systemic lipopolysaccharide (LPS)—treated C57BL/6 mice,

Methods : BAS was administered orally at doses of 7.5, 15, and 30 mg/kg for 3 days prior to LPS (3 mg/kg,
intraperitoneal) injection. Pro—inflammatory cytokine mRNA, including tumor necrosis factor—a (TNF-sz),
interleukin (IL)—18 and IL—6, was measured in hippocampus tissue using real—time polymerase chain reaction
at 4 h after the LPS injection, An ameliorating effect of 30 mg/kg BAS on learning and memory impairment in
the LPS—treated mice was verified using the Morris water maze test,

Results : BAS significantly attenuated up—regulation of TNF—«, IL—18, and IL—6 mRNA in hippocampus tissue
of the LPS—treated mice, In acquisition training test, BAS improved learning performance of the LPS—treated
mice with a significant decrease of escape latency to the platform, In memory retention test, BAS also
ameliorated memory impairment of the LPS—treated mice with a significant increase of swimming time in zones
neighboring to the platform, number of target heading, and memory score,

Conclusion : The results suggest that inhibition of pro—inflammatory cytokines and neuroinflammation in the
hippocampus by BAS could be one of the mechanisms for BAS—mediated ameliorating effect on learning and
memory impairment in LPS—treated mice,
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A U 25-28 g A C57BL/6 BFE AREstEh
APTEY AT HAl= AIsta AdsEaE9EY
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trimethoxy—benzene, Fig. 1)} lipopolysaccharide (from
Escherichia coli O55:B5)% Sigma—Aldrich (St. Louis,
MO, USA)oA 43}t Rreal-time polymerase chain
reaction (PCR)o 83t kit?} A|FEL Bio—Rad Korea
Customer Service (Seoul, Korea)Z}F ¥ Fg4Hgton 1
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Fig. 1. Chemical structure of f—Asarone
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& FEAA glo] BAAE ARgEen, d2E (LPS)E
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off sl HzHo] AT AR WAL FosHA ST
7 849 3 mg/kgd BAFAL AT, p-Asaroned ¥
oA 2 T8l wEt 7.5 mg/kg FAT [LPS+BAS(7.5)],
15 mg/kg FoIE [LPS+BAS(15)] ¥ 30 mg/kg FoAE
[LPS+BAS(30) |02 F&Eatglen, ztzte] 834 244
ol =] LPSS| BZAL 3UdRE 19 13 BFF4 3t
T 3YA AT 1A Fofl LPS 3 mg/kgd BAFAF 3t
Ak @54 AlE7E] mRNAS real-time PCR &7%&
LPS BAFAF 447t Zof AAstglon) 24+ & o eutely
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7P fagt 85 3 7ol dis) A& ]ISt Morris
$30E Aol 2 7 3 10mEy 30uk2, & 60ute]e]
APTEO| ARSE T

of

ks

2) @=M AIO|EFIRI mRNA =X

A=A AOlEZIR] £ TNF—@, IL-18 ¥ IL-6 mRNA
IS sjutxF o)A FFHQ] real-time PCR WHOE =
sttt LPS EAFAL 4AZE o] BHE GFE IAYA7]
1 HE FEs dutE Estglen, snt 2Fo2RH
Trizol (Qiagen, Germany)2 ARE3}o] total RNAS £&3}
act o] 1 ug? total RNA®} Script ¢cDNA synthesis
Kit (Bio—Rad, USA)E ARE3lo] DNAZ HAAF stg o,
ATFA  real-time PCRE CFX 96 REAL-TIME PCR
Detection System (Bio—Rad, USA)ol4] iQ SYBR Green
Supermix kit (Bio—Rad, USA)Q} preoptimized primer/probe
mixtureE AFESteY &A31ETE Housekeeping genel @&
B-acting ARESIFeH, ZHAo| ANE gened primer
sequence= (1) TNF—ea: forward, 5 —-TGA GAA GTT
CCC AAA TGG C-3 ; reverse, 5 —GCT ACA GGC TTG
TCA CTC-3 ; (2) IL-18; forward, 5 —TGA GCA CCT
TCT TTT CCT TCA-3 ; reverse, 5 —TTG TCT AAT
GGG AAC GTC ACA C-3: (3 IL-6: forward,
5 —AGA CTT CAC AGA GGA TAC CA-3; reverse,
5 —GCA TCA TCG TTG TTC ATA CA-3 : (4) B—actin;
forward, 5 —TTT CCA GCC TTC CTT GGG TAT G-3 ;
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gom, 7 N22RE Z38 mRNA WAFES NormalZo|
2Qg 12 3t} I w5 (fold change)S AHRE AME3
At

o

==
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Morris 502 Ax= 98 £ =9d] 2 computerized
video—tracking system (Panlab, Cornella, Spain)o=Z -
A=tk 25 7 100 cm, ¥°] 40 cm? 9EF =
2gog wrEojgon =udis A 10 cm, ¥°] 27 cm
o] g5 gog WAl olmdR FHEth Video trackerw= 4
Z 9 2.4 mol AAE CCD7IEket HFEZ FAE oM,
APEEY Y FH ¢ EAHL SMART video
tracking system (ver. 2.5; Panlab, Cornella, Spain)&
AMESFATE, Rolle 2E7F 2311 THe &2 =dd7t
0.5 cm Zo|2 FA7|=E 275 cm £0|2 Yo, 1 kgo
GAERE B Fo 2oyt BolA] J&=E sl =
o] Z9o) ZF mFPY FHA (visual cue)EL A5
on, APt AP, HFEH, gA 5 AR U 84
9 AYRY] A E=ZE A /A FEUEE &
F(NE), BEANW), F5(SE), EAEBW) AHEHOZ Y
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X3 AFE2 A 2428 =YY £o8 J=3% ot
= 1027 =9df QoA HEHA AFEA FHE TS
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T AHE FE AFSHA sl B3 WY g £ 24
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SR dzgole E¥o) ARAASE AR sjgon],
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7ol LPS 3 mg/kgs E4FAF sHEiTh
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(C) Score: zone A = 10, zone B = 8, zone C = 6, zone D = 3, zone F = 2, zone G = 1

Fig. 2. Schematic diagram of platform position in the swimming
pool and zones for memory scores in the retention test.
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H HFoA AXNEH AREEL MeantStandard error®
XGRS, 4 AR FAY 494 HFL Student's
t—testE ARSI LPSTEH LPS+BASTE AboloflA p0.05
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1. 3ut 23] F354 Alo]E7IQ] mRNA o]

HEA Ao|EZIIY UE¢l TNF-¢ mRNA @& sfjop
zZoA &A% A¥, Normal#9 1.3+0.2 ujo] ]3|
LPSTE 79.3+£4.9 W2 mi$ @AT F7HE veEhiich
olo] H|sta] p—Asaroned &FEE FoFt LPS+BAS(7.5)
#& 51,2410.1 ®j, LPS+BAS(15)2& 454411.0 Hf,
LPS+BAS(30)w2 32.3+9.8 2 7tAste], LPSwol v|3)
7.5 mg/kg® 15 mg/kge] BASTE p<0.05, 30 mg/kg?
BASTZ p{0.019] #94 & TNF-a¢ mRNA 2&Eo| ZHa
£ YeElS (Fig. 3—A). IL-15 mRNA ¥&-2 Normalwt
9] 1,0+0.2 Hjo| B3] LPSTEL 57.8+10.2 w2 wj$ &
st 718 YR o] ulgle] f—-AsaroneS £

FoJgt LPS+BAS(7.5)22 43.8+12.3 8], LPS+BAS(15)
T2 258459 v, LPS+BAS(30)-& 20.8+4.4 w2
aste], LPSTol B3] 15 mg/kg?] BASES p0.059
o4, 30 mg/kgd BAST-2 p0.019 RA &= 1L-18
mRNA Hde] #aE Uehliglth (Fig. 3-B). E3 1L-6
mRNA ¥& ¥A] Normal#9 1.1+0.2 o] 8|5 LPSE
41,0£3.1 ¥i2 v AT Ve JErlig e, o H
dto] p-Asarones SFEE FoIgt LPS+BAS(7.5)7&
35.3+6.4 Hl, LPS+BAS(15)2-& 29.0+4.9 Hl, LPS+BAS(30)
T 22,9471 WE Fadte], LPSTe| vl 30 mg/kgol
BASTO| p<0.059] F9A S+ IL-6 mRNA W9 A
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Fig. 3. Effects of f—Asarone on TNF—, IL—18, and IL—6 mRNA
expressions in the hippocampus tissue. LPS group showed the
robust increases of pro—inflammatory cytokines in the hippocampus
tissue. f—Asarone significantly attenuated TNF—a mRNA at all three
doses of 7.5, 15, and 30 mg/kg (A), IL—18 mRNA at doses of 15
and 30 mg/kg (B), and IL-6 mRNA at a dose of 30 mg/kg (C)
compared to the LPS group. Data are represented by
mean*=SEM (n=6 in each group). Statistical significances are
compared between LPS and LPS+BAS groups (*, p<0.05; T,
p{0.01).

2. U E G THI u|X= FFF

397k £=Fu|2 sk FHoA =HulE o} 2277t
Ze] 3| A|7F (escape latency)S 1¥xtol= Normalt}
LPST @ LPS+BAST BF 13} oA oF 59,7 oA
8x} =gl A oF 27.4 22 FopHon, 7+ & Atold] FA
34 Aol gtk 2¥AOl= NormalZd LPSE %
LPS+BAST H5F 12} oA oF 44,8 204 8% =9
oA oF 14.3 22 ZopHow, 9 Z o Atolo] AT
Zpol= ATk, LPSE FARSE 3¥4}ol= Normali-o] 12}
MEE 83} 49717 22.1+3.3 %, 154+53 %, 14.0+2.7
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%, 106+1.7 %, 84+28 %, 99+1.5 %, 7.3%+1.9
2 7.1+2.0 22 ZolA Ao H|F] LPSTEE 29.5+4.1
25.3+4.8 %, 22.3+4.3 &, 22.9+3.5 %, 19.5+2.2 %,
19.2+1.7 %, 185+2.0 2 ¥ 18.6+1.6 22 Normal#
of vls 4xp¢t 52 =gGolA= p<0.01, 6X}HE 82} =7t
A p<0.0019 F94 de FFYAZY QS e
olof] H]3l p—Asarone (30 mg/kg)S FoIgt LPS+BASTES
12| A EE 8%} 9 7A] 31.0+7.3 %, 17.9+57 %=,
16.6+5.4 %, 16.3+56 %, 16.1+3.8 %, 13.1+2.8 %,
12,420 2 9 11,8422 22 Yehlo] LPSTo| H]3] 7
2k} 8xF =gl p<0.059 F24 S IYAIEY BE5S
et (Fig. 4. Zr 459 8x &= A oigt
one—way ANOVA #HZ ZAil 198 Fy0=0.0138,
p=0.9863, 2¥4A= F22=0.0069, p=0.99312 Normal,
LPS % LPS+BASTE Atelo| Xpol7b §iSitt, 3¥Aoll=
F2.21=7.8897, p=0.00282 37 Alolo] fFelgt Zfol7} 2174
H9eH, Normald® LPSE Abolof=  Fi14=20.1905,
p<0.0012 uj$ {95t Aoz} QI LPSw#} LPS+BAS
T AfololE Fy 14=3.8988, p=0.0684% F-2J3t 2lo|7} ¢igict,
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Fig. 4. Effect of f—Asarone on the escape latency to the platform
in the Morris water maze. On 3rd day, LPS group exhibited a
significant prolongation of the escape latency compared to the
normal group. pB—Asarone (LPS+BAS, 30 mg/kg) significantly
reduced the escape latency on 7th and 8th trial of 3rd day
compared to the LPS group. Data are represented by mean=*SEM
(n=10 in each group). Statistical significances are compared
between LPS and LPS+BAS groups (*, p{0.05) and between
Normal and LPS groups (§ , p<0.01; |, p<0.001).

3. 53u|2e 7Y S9N UAE 9

FZUE AF 490 =odiE AATH EjolA 60%7
A g%k T =Y AXE FHeE 7 19 =9
A7+ &A% A3}, Normalwd zone A9A 3.9+0.4 %,
zone BoJA 18.5+1.5 %, zone ColA 17.0+0.8 =%,
zone DoJA 1.3+0.4 %, zone FoJA 154+1.7 % 9
zone GOlH 38509 %F Fgskgon, LPSES 27
1.7+£0.3 %, 87+1.0 %, 13.2+1.5 %, 3.3+0.7 %,
24.7+1.4 2 4 85420 %2 Normal#©l B3] zone A
9} zone BollA9] =gGAzte] wi$- {94 (p<0.001) A
Zastgom, zone C% zone DAY A= F94
(p€0.05) YA FA3IAIL, zone FolAMQ FGAZHS wljL-



B—Asarone®] Lipopolysaccharide®l| &gt A5 sfinte] @3/ AtolE7RR] daa sl 9 719 Aofjo] m|z|= g3k 123

94 (p€0.001) A F7F8tAch olel H|F| p—Asarone
(30 mg/kg)E =3t LPS+BASTES ZHz 42406 %,
16.4+2.1 %, 12.6+1.6 %, 1.6+0.4 %, 18.4+3.1 =
4 7.0+1.6 22 LPSTC| Hl3] zone AL} zone BoJAY
FGAIZEe] p0.019 {4 e FVHE UERIT (Fig.
5, 6-A).
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Fig. 5. Effect of f—Asarone on the time spent in each zones of
the Morris water maze. In LPS group, the time spent in zones
A-D was significantly reduced, while the time spent in zone F
was significantly increased compared to the normal group. B
—Asarone group (LPS+BAS, 30 mg/kg) showed a significant
increase of the time spent in zone A and zone B compared to
the LPS group. Data are represented by mean®+SEM (n=10 in
each group). Statistical significances are compared between LPS
and LPS+BAS groups (1, p¢0.01) and between Normal and LPS
groups (%, pc0.05; |, p<0.001).

4. 377199 A vA= ¥
3

U R AR 4dAel =odiE AATE Gl 6021t
A g ARoRRE VYdRAdeE: SHE 2
Normal2 328.0+8.4 3 ©|l3, LPS#2 233.2+13.8
ez e oA (p<0.001) A H2dIFeH. B
—Asarone (30 mg/kg)& FoIgt LPS+BAST2 296.3+15.5
Hoz Lpswel Hlsl 24 (p<0.01) e 71FAH]
T7HE UEisl (Fig. 6-A, B). E3F =g A<l
zone Ad U HAeE AT A, Normald
56409 FYL, LPSTL 2.2£0.6 2 FJ4 (p<0.01)
A ZasHRom, LPS+BASES 4.8+1.0 & LPSTEe]
I8l 914 (p€0.05) Sl= =dd A WY 3] UM
YeER i (Fig. 6-A, C).
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Fig. 6. Effects of f—Asarone on the memory retention test of the
Morris water maze. (A) Representative swimming tracts of the
Normal, LPS, and LPS+BAS groups. LPS group showed a
significant reduction of the number of target heading and the
memory score compared to the normal group, while f—Asarone
group (LPS+BAS, 30 mg/kg) exhibited a significant increase of
the number of target heading (B) and the memory score (C)
compared to the LPS group. Data are represented by
mean+SEM (n=10 in each group). Statistical significances are
compared between LPS and LPS+BAS groups (T, p¢0.01) and
between Normal and LPS groups (§ , p<0.01; |, p¢0.001).
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2 7Y F8A%es REHS BEE¢ p-Asaroned]
LPS9 E7FAte) o) it 341485 AelolA siut
22)9] TNF-e¢t TL.-18 ¥ TL-69] mRNA 2d Z712 &
oJgtA AR LT, Morris 302 AN 377
|A ] F3 %S YERQItE Aojtt

Alo]|B71Rle ThoFst A|EEofA RHugo] &Ato|u; 7Y
of tigt AAREE XA} AZZ ASHGE Iehs U
z7 BZo|t}, Alo|EFIIS AIA A digt A3tz wt
ol IL-1, IL-6 ¥ TNF 5 HIAAE AF3he d54
Ato|E7FlFt IL-4, IL-10 ¥ IL-13 & HIAAE JAISH
L gdz4 AolEsles BERAD? @z AESA
A Bulg Alo|EzFele HAF 7] (circumventricular
organ)¥t 2 EIAYo] L FHHIE  (blood—brain
barrier) F$1& B3t OJAFHOR | NEE A AJE
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7RlS A BulahA ek, 232AAA Weld A B
H APIEFRRIZ =H, g4, vigt T e F5:41734 2
gof Folatm glom? yolrt A7, skt 719 S
= G2 uAY?, ekt 2344 Ade|A AEA Aol
EFRQIES 2 ulAolmAEel HobmA|Eall A Ful=m™,
B APRIEFIRISY] IhdS AN Ee] &4 B
& WAl wle Fas AL Aof, 58] Gxsjolny F
o AAEYY #zk= IL-189 TNF-a 22 9354 AR
7hele] MR 27kt WA BAo] glokx srgeh”,

LPSE Gram-—negative HE|gjole] MzZ¥ FLgHECR
endotoxin® 2 Zg3I)? Brte] Eolgl LPSE F3417%
A 22 Yo ulotuAE, FAotaAE, AFAZ 9 HE
TAEZ 5 ekt AEZE] X3 toll-like receptors
(TLRs)oll 93} 1A =™ o] TLRs7} M= AsALHA
¢l nuclear factor—kappa B (NF—«B) &%2 Z7HA7|=
7179 o3f uANotnAZE G4SN 7], o]oAx B At
o|E7}017} adhesion molecules, nitric oxide, prostaglandin
59 Eulof o3| =z AFS YL AFNEE &
AN Lps Ao odt HzZ el HFuESo|
amyloid precursor protein (APP) & 7t} Ap 2z
ZR3THs Zo] BuEgn”, Jus wgdes LpS A
g8 AEFES g2sto|Hy HEEFoRE FFEHI gl
o} LPSe o3 G443z g3 S3:AFEFAA vjAok
DAEZY Bt FAWETY AL, EFA AIETRIY
mRNA ¥ i wkgo] 4-8A7F Ylof] ey 1-3Y 59+
A&gctn saek?. a8 B AgeME g-Asaroned
347 AMA FEoJdt AlolA LPSE EARFABIL 4A17F &
o AFA A|EFIRIY 4E TNF—a, IL-18 ¥ IL-69]
mRNA HHE ¥ 3otz oA real-time PCR WHo=z
==

2 AFolA p—Asaroned] gt SHAE S AASHA = &
gkout, 7129 in vivo ATEA 12.5-50 mg/kg'® E=
25-100 mg/kg'"e] &N B4 glo] FAF g U
g Ao HuEglong B AFiE 7.5-30 mg/kg?
LS AFEStnh 2 Ade Za, LPSe BAFARE vt
ZA oA TNF-q, IL-18 ¥ IL-6 mRNA &AL A5
Z7MNFH e, f—Asarone 7.5 mg/kg, 15 mg/kg ¥ 30
mg/kgd RE A TNF-¢ mRNA oHd 2712 &9lst
A AAsHETE E3 15 mg/kgd 30 mg/kg EFollA
IL-18 mRNA ¥d F7HE fYsHA dAstReH, 30
mg/kg FFoA= IL-6 mRNA & 712 {9514 oA
sttt o]de AFollA dutzA e HFA AtelETIIl
gt p—Asarone®] Fao| H1E vi= giich B A &
I} 30 mg/kg L9 f—Asarone FutRZ oA AEFA A+
O|EFRRIES] LEE FostA JAlste S5 BT

olgigt Ail= f—Asaroneo] Iutef|Ae] FFAHHZ
2 A7) Aol diME Fgt FFS uF 5 UF
& F53H gt 712y dFEIE ATEY, f-Asarone
2 in vitro AFNA AR A=l F AAFAME JAAE 9
At Q™Y in vivo AFNHNE SutellA Bad,
Bax ¥ caspase—9 TdZ JAsk= 7|A d AFAE
AAAE dAete m%o] Aok SR Ea d=Eto|n
Bk @At p—Asarone©| dfute] AE FUZLE SAF oA
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Bel-2, caspase—3 @ c—Jun N—terminal kinase E4<&
AAIsk= 71Hel & sfut AFAZY AAAE AASL,
A7)5S MAEATE Rurl Qu®,  d-galactoset
aluminum chloride®] E3EFoo] 95t ADEE 3IF A
endothelin—1 W&S AA3l= 7|de| Q& HEH H3 e}
HERF I7ME B 3UAEY Aolg Aok 2t
AcH? Uolrt B Ao LPS BApEAlel] o3 fuE
sl A Q] FFAHESA wE Tgat 719 Aol gt p
—Asarone®| FFZ WAt ST

Tz FUE LPs7t AFY AR dF Holg FEsiti=
Huk go B 29" LPSE @34 AR|ETI
BHE 8, ol AT & dIFY HL, 25FY
Za, &4 9 5 d£9] “sickness behavior” & YEH
3, Yoprt szl 7)ol E ZEs A7 oyt 4
gtz st olgt AX7)% Aofo] fure sjupol A
o] AZol AAFAFe EHIet 4E7I7FAl (dendritic
spine)?] 7S &g Azolw® TNF-o2 IL-187} )
ol A EZ] LTP AR AAIs Antz AgEd™, et
LPSe] EZFFAte] o dixu]dat sintolA A Pt 8
—secretase ZHg-0] F7FITILL stglom, 747k LPS 4
= ut AFAZ Yol A7t SHE AL HIRATEEY
ogw I 4 gt stk LPS7E sfutelA Tau o
WA elitets 2R3t Buw Yo LPS7E Ag A4
< EXsk= 7140 s of2> HsHAl S AIA] kA
gt LPSO| Jgt sfjmtef o] m|AjofuA|zel Hotu Az &
Aztel ASFEHALO|EZR] et o] wE dFHkSe] A
B AFE EAet: Aoz Aystn Y™, EF TNF-«
o} IL-157F APP &S F7HA713L, ARE AJ/ddtedl o
3H= p-secretase TS A ATz s g4
31l n|Nol A E7} f-secretase mRNA & LU G434
2712 B8 A8 ARS /YT S, B8 dut
7150l 2&HQ QAA7]5S FHSH= Morris 502 AF
AR g WMol LPS Aejzt APEEo] Zagie Foprts
AR A7, 9 £EE T2A7IH, & 39 1A
719} 7 Y& AT SpFp Y,

B—Asarone (30 mg/kg)S 397t Fo3l= H<F Morris
FFUR9 g TS AAEIeH, 34 LPSE B
FARSE A3 LPST2 Normalwtol] H|3] =Ht)E Zloprl=
Aol f94d A AFENeH, f-Asarones FoIgt
L 3949l 7xl9} 82} oA LPSTEol H|F| Z=mdiE 3t
o7k At o4 A FASATh 13y 394 8%t
A A dg o4 FSolA+= LPST f—Asarone
T Atolo] fogk Zolzt itk ol=dt Ai= B
—Asarone®] Fo7t & FTHo| L wA7= stHoY
1 #so] WA= ¢g RHoFe Aotk 44A F,
LPS E7FFEAL 2447 Fof]) 37719 $4) 43S 3 A=
B—Asarones 30 mg/kg ¥ FoF 2 LPST| H|F =
oo 29 FHoA =Pt Algte] FoSHA Fleka,
= X g 37 FYsHA Frre B
G AT Fe2RE ALbE 719/AH4e= LPSTE2
Normalwtel|l Hl3] #ASHA A8 O™ p-Asaronewt-2
LPS#el B3] F94 UA F71st, f—Asaroneo] LPSO
o5t 7|9l E JMASHE 50 Y BAFUoh oy

i




B—Asarone®] Lipopolysaccharide®l| &gt A5 sfinte] @3/ AtolE7RR] daa sl 9 719 Aofjo] m|z|= g3k

A= p-Asaroneo] ABel 93t Q1A7|E FHE JHAsH=
f5o] Slthe ofd AFHuYel AWE wesl: Aol
@A o]He] AFEIAE f-Asaroneo] Bt AFAE
Z}@V\}E AAIets AES B3 AT AL S5
i, 2 dolAE= f-Asaroneo] dfute]l HFA Al|EFII
i

Al

dS JAISHE Zgol g3l 719N E Mgt A Al
sh= Ao|th,
o8|t AIE2 f-Asarone®| e FFAHATE
sleke 2hgo) 9g) g5t 7|gFelE AAdske 'l 9
HolFEE Fojtt ‘?—-Iié}ol‘ﬂ‘%# #=ste], Hr} o 27

b FRAAEZE FEL

X o e

N mlo

= Folo o3l Ap B4, APP
& 2 G—secretase A 5o th3t {3 AETIRE A
Ao wh ges AuE Aol 2Aste] B 2 8
—Asarone®| FFAAFFO| ot T=xsto|mrel QQx|xlof
o] §oJst axo| &2 BT 4 P2 Aozt A=}

¢

_mE

HEHES BHdE p-Asaroneo] LPSE EZFFAR 9
3 i RIS AHA sintRA dF4 AlE
7] EE 9 AT Aofell mAle IS TER o
I 22 AAE I

1, B—Asaronei 7.5 mg/kg, 15 mg/kg ¥ 30 mg/kg9
Fo-85Fo)|A LPSol &3 vt 229 TNF-«a
mRNA 4 37 FYskA dAstE e, 15 mg/kg
I 30 mg/kg?] FogFNA IL-18 mRNA od Z7F
FY5HAl AR, 30 mg/kg®] Fof-8olA

IL—6 mRNA ¥d F7h= FoJsHAl AAstAT

2. p—Asarone 30 mg/kg®| Foj-&=FoA LPSO| &3t 4
Fo|29] ZoYy Z=gAE IR Ao EH sk
Zel 2]

3. f—Asarone 30 mg/kg? FoJ&FA Folgt =ojdf
A Y £JAe F7F =od A 3o S %
71954 X*—’F—J Z7Fe YUEido] 71 FoE sk

(o]

o] AFEL f-Asaroneo] JubolAe] FHAAES
H3fshs A8l As st 719RNE AHAdske &5l
& HolFs R, Ho Add AFE S5t HEN
f—Asarone°] FFAGAT] 23t AXFNE HlEE =
B SFANAAAG A 55 B T 5 AS e
2 Yz

W2 X2
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