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Mechanism of essential oil of Ligusticum chuanxiong to prevent and treat
vascular cognitive impairment induced by lipopolysaccharide in mice
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Abstract: Objective To explore the effect of volatile oil of Ligusticum chuanxiong on vascular cognitive impairment (VCI) induced
by lipopolysaccharide (LPS) and its related mechanism. Methods Male C57BL/C mice were randomly divided into sham-operated
group, model group, memantine (10 mg/kg) group, and volatile oil of L. chuanxiong (30, 15, and 7.5 mg/kg) groups, drugs were given
by ig administration once a day for 14 d. On day 8, LPS was injected into the lateral ventricle in mice. On day 11 and day 12, the
cognitive ability were checked by the Y maze and step down test. On day 15 the mice were decapitated and the brain tissue was taken to
determine the levels of monoamine oxidase (MAO), acetylcholinesterase (AchE), and acetylcholine (Ach); At the same time, the effect
of the drug on superoxide dismutase (SOD) in mitochondria of brain in SD rats and the activity of Ec AchE, and BV-2 cells of
microgliomas injured by LPS were also investigated in vitro. Results LPS significantly increased the levels of MAO and AchE in the

brain in mice, while decreased the levels of dopamine (DA), 5-hydroxytryptamine (5-HT), and norepinephrine (NE). The volatile oil of
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L. chuanxiong 30 or 15 mg/kg decreased the level of MAO and AchE in the brain of LPS mice. The volatile oil of L. Chuanxiong
could significantly increase the times of spontanecous alternation reaction in Y maze in VCI mice, and the middle dose could
significantly decrease the latency of VCI mice in step down test. In vitro, the volatile oil of L. chuanxiong 1 mg/mL had a weak
inhibitory effect on AchE of electric eel. The volatile oil of L. chuanxiong 0.5 pg/mL could significantly increase the activity of
SOD in brain mitochondria of rats, and decrease the levels of tumor necrosis factor-o (TNF-a) and nitric oxide (NO) increased
significantly in BV-2 cells induced by LPS. Conclusion The volatile oil of L. chuanxiong can significantly improve the cognitive
ability of VCI induced by LPS in mice, and its mechanism may be related to inhibit the inflammatory response in the brain and
alleviate the injury of neurons.

Key words: vascular cognitive impairment; essential oil of Ligusticum chuanxiong Hort.; lipopolysaccharide; brain stereotyping;

monoamine oxidase; acetylcholinesterase; acetylcholine
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i (DA ACFIIBEAR, IS8 VCI R AP,

IS YE R A2 )5S Ligusticum chuanxiong Hort.
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2.1 JIIEEL B3 LPS 2 VCI /)NRBISZ M

200 S ER A BURR BN 18~20 g
£ C57BL/6 /N 66 R, 1& MPEMEFE 7 d 5 BENL 73 %
6 ., 73 T AL B ZH L 354 M1 (10.0 mg/kg)
HE)NEFE R . &FE (300, 150, 7.5
mg/kg) H. FHNR ig 4525, BREZ 1K, &
Be575 14 d, RFARAFIEERIE /N RS T RS
FIREYDH, 28 8 REEE 12 h J5 ¥l icv LPS. /)
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Fefk, ARG S i i it v oy B ki ek, R R
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mm, +1 mm, -2 mm), HJ[A/5 0.5 mm, [[45 1 mm,
FEIIE T 2 mm 355 LPS (1 pg/ul) 803&% N LhiE
W5 L/ A, RS RE, e 2 mine BURIEE)S,
B4 S R IR,

212 YRERE DRIEH 72 hEHT Y K E R
Ko ARSZIGHTH Y EE S 1 ANKFRRE (K 40 em,
% 3cem, 5 12cem), B3 MARBEAHR, itz
[ LL 12008651, 433X 3 NEREN AL By C
B R E B RIRS B A Bt N BRBE AL
MELHE AN, FTH SR, /NRAE Y 1B
BN EBEE) 8 min, CR/NRARMERZE R
% % (HP ABC. ACB. BAC. BCA. CAB. CBA)
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ARE KA E R =H 8 KA R SLIRE AN
B B2,

2.13 BEAESLE Y BELNE 24 h #HTEkG
2, 2] 24 h TR G LI A id AR I . B A
NERIRON BEFE P IE B FREE 3 min, SR 5 57 R#E D
36 VAU, DNRIEZREEE, Kkl 2] &8
MW 6 b, HE2HPRTRESHREE %
BRI -, 2R S Rk RS, Y2k

5 min J&, W R/DNRZRF B RE, KEHAE
NS S DRSS RS, HHREM 75%
LR AT, 240 )5, BAOREERED
ZIMAEB AT 6 E, WEIH0R/NR B KBk
NS RNTE, A/ERARIH, 5 min N/NRE
LB P & IR B E R R IR
2.1.4 EABKGI JEST LPS 55 8 K, FUK EARSE
ANERFEEUD, B, K2, R E R T80
CokFaH, IRHRTECEAZ, TN 9 AR EH £
K, VKIKI A TSI, 2 500 r/min &0 10
min, B EERAFI . NO AR IE R B 5 ;
AchE. MAO ¥R S vt k470 E . DA,
5-HT. NE ¥RHZ e etk !,
22 JIISELHMXTHEEE AchE jEMH AT

i) 96 FLAR AR DI ABRALBRAR L BEAE B (1
mmol/L) 30 uL. PBS ZMiA# (pH 7.4) 40 pL.
AN 7] Jo7 B A P P 5 43 R i VR BN R IR BE 1 22 5%
WRFCVAR 20 pL, HLE8 AchE 10 uL (ZK% 4 0.05
U/mL), 8%, T 37 ClHRBHEMTHE 15 min,
HUH, AN 0.2% DTNB % 30 uL, 37 CHAHT
AREEEE 2 h, BEARAXIUE 412 nm EWOGEE (4)
B BMEEMEARETATIE 3 L.

BEHNHI R =1—A pa/A 2
2.3 IISEL BT ARMLRAT SOD SEMEHIEm
2.3.1 PR RRRIHIS K2 R SD KRBk ab I,
TRTHICH R 2 2=, 4 R Bz J= BT T 1R /Nt
o, BIRRILE, A & g2 vk 3 Ik, 2
Bt . B ANZHER, R 2R i, AR 2 G BT,
VIR LV NBF S K AR, 4% 10 mL/g AU
W& Z M, FahEK 10 REL. BAOKBT 4
CTHEL (1000Xg, 3min), B EEMR, 4 CHEL
(12 000X g, 10 min), 7 i, VIEVIEI LRI,
BE LA S ERRI & O R R UTE TR, T 4
CTEL (12 000Xg, 10 min). FE L 2 WG,
F SET G2 4% 1 25% 28 b i Bl (IR FE N
5%), LA Lowry VEIE R A& & . T RBEANLRA
il g R RIAE 4 CHEAT .
2.3.2 SOD iEMEAI  HUS L] 2 Ur 1) 25% 0 28
KL 50 uL, MIAF]—RPEHE . SREeILion i
A, BRI, FTEZGA (4R E, VE, KAREK
FES pg/mb), JIE#ERME. B, KHE (500,
50~ 5pg/mL) . BTHWK 3 NEFL. 0l m & E
NAHR. 259 50 pl, BERIZH AN FZE DN 50 pl 1%
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LT, WIS, 37 CHEIR /KB E 60 min,
B, A& N 50 L B9 HaO, (ffF H& ik FE
9 50 mmol/L), XFHEZ NN SET L 50 pL.
TRAT, SREMON 37 CHEE/KBAR T E 60 min,
E 2R A TR B, $418 SOD AR IR & A G il
J7 K6 SOD & 776
24 JIISELEFT LPS infaH BV-2 LRAEAVRIF4E
AR
24.1 MTT &€ SHEKRKMYE LPS HZAHEE
BOSEAE KA BV-2 4088, HRdiRsnsE, &
YA BRI AR AR R N 4X 10 AY/mL, A
96 FLER I IE 60 FL, BEFLAIA 100 pL 4HAREE,
96 LI (11 & Bl 36 FLA BT LR 7= 63878 . WG RGFRIR
BN 5% CO,. 37 ClEIISFRAE TR .. Fampd:
KF] 60%H0}, 72 LiEWR, IMANEAEREREN
NSRRI 200 L, fFHATREIRE S5 0.1, 1.
10+ 100+ 1 000 pg/mL, [F]E & X HEZH G 200 pl
Presr R, SHAWE 3 AMEIL, ERERE
FRAHIEE 24 h J5, FEEIER, IABER MTT
0.5 mg/mL, RSN 5%, 37 CHMEIRREFEA h 4k
SERE 4h, HUH, B2EHIRH MTT ER, RN
DMSO 150 pL, fE#EIK EHRY 5 min, {f DMSO #gf
PR o BEFR ORI 570 nm Ab# LI 4
B 25 FLm it 2502 5 xt R0 40 it 1) A7 35 R b AT L
B, OG22 5 W U 20 A B Bl P R 2490
ST R I SE AN K o LPS FH 253 B2 4 RIRE 532500 2
MG R =A 9/4
2.4.2  IEFERIMST LPS #5451 BV-2 4 LiE
H TNF-a. NO ZKFHs2m  BOS EAE K IR BV-2
MR 96 FLIR F, % 4X10°>/mL, &AL
A 100 uL, T 37 ‘C. S%MMERMA TR, T,
BEALA ARTHRA CRNANEEFR D), B4 CUmA
LPS), JIEHE R 0.5, 0.1, 0.02. 0.004 pg/mL %
ChRN LPS FHAH 5T 52 BE B ) E5 48 D, s b i
7510+ 1. 0.1, 0.01 umol/L 20 (i LPS FIAH R
FERIRR LIS SS), LI 180 uL &2k %E . %
3IANEASL. TR E 2h J5, BN LPS 20 uL, f#15
LPS M REWRE N 1 ng/mL, THEFRH 4k
7224 h 5, WCEIEW, R &R TNF-o.
NO & =21k,
2.4.3 BV-2 4 _EIEWNT PC12 4HBEAZIE 5 B
LDH sz BUHUAEK PC12 4R T 96
FUIR b, RS EER 1X10° AN/mL, AL 100

uL, T 37 C. 5% CO, MHEIRAR F 577, E’. 5
B E A K BV-2 IR T 55— 96 FLiR I, %
¥ 4X10* A /mL, LA 100 uL, F 37 C, 5%
CO, MEIRAA 7R, . BV-2 45 Joxt a2
CRIMAR;F23), B C(HInAN LPS), NIEE K
0.5, 0.1, 0.02. 0.004 pg/mL 2, &FLIIA 180 pL
YR, HNRE S MRS TEE 2h )G,
FAOA LPS 20 pL, f#if5 LPS MIZ&EWEAN 1
ng/mL, THEEFEMPakEEE 24 h, RIGBGH ik
W, B 5 ANEAL BIEWRS, SRS I E]
FHAEME PC12 g, BRALIIAXT R i
200 pL, #RJEH PC12 4HAEN 37 ‘C. 5% CO,
TEIRAE TGRSR 9% 24 h, BUH B3, #0770 &l
BRI LDH [03E /7, RIS 48R0 PC12 4L 96
FUBRH I MTT, 4% “2.4.17 TR 575660 PC12
M TG 2R

2.5 HEHITES

iR X £5 Fon. R SPSS 23.0 Xf #dm kA7
Guitotr, RAEBREET 20, PR HECR H
t K.
3 #R
3.1 JIIEEL BT LPS B VCI /MRAN4ALRAE 1L
FREYF N

M1 HFRTLLEH, ANREM iev LPS J5, 5
RFARAE:, BRHNRKAEL MAO. AchE /K
FRETE, BRI L# T DAL NE. 5-HT ¥
FHIEIL (P<0.05). SHEMALLE, JIE#H K
s s AR AR PR /DN BRI 4121 AchE
K (P<0.05); JIEHERM S FR=REEE R
ik MAO /K°F (P<<0.05. 0.01),

3.2 JIIZELHXT LPS B VCI /MNRIZIZ. F IR
a0

MFE 2 WTUEH, SHEFARHELE, BA/NR
1Y RE B RS S RSIRER b, Bk RN
BEgER (P<0.05). SHERALILE, )=
i~ PFIEA RS S NI N R B R T NI EL
FEHN (P<0.05. 0.01); JI1E5 45 K i A7) s 410
F WA R G AR EE TG (P<0.05).
33 JIISELMITEEE AchE SRR

& 3 AT, U EHRMREREAR 1
mg/mL I, X HL68 AchE 26 i H 48 59 i #0078
F» 1 BH 1 24 %2 2R URSE 5 HL B8 AchE A5 B 4
HE A .
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Table 1 Effect of volatile oil of L. chuanxiong on biochemical indexes in brain tissue of VCI mice induced by LPS (X £s, n = 11)

51 FE/mgkg ) MAO/(U-g") DA/ug'g')  NEA(ugg') 5-HT/Aug'g') AchE/(U-g") NO/ugg")
BFER — 6.0710.61 2879+ 955 15.66+1.96 17314220  0.76+£0.10  0.68+£0.37
it — 6.97+0.99" 18.61+ 7.69" 13.16+2.61" 1531+2.08" 0.89+0.17" 1.58+1.83
el 10.0 5.944+1.05" 21.82+ 638 16.02+229° 1524+276  0.76+£0.10°  0.96+0.62
I E R 30.0 5284+1.01" 21.93+10.63  12.13+1.81 14.074£3.01  0.73£0.12°  1.094+0.73

15.0 6.100.84" 14.17+ 729 12.77£1.78  15.77+1.80  0.67+0.10" 1.5410.83
7.5 6441074 2094+10.72 1445+242 16574225  0.73+£0.12°  0.72+0.33

SHBFERALE: "P<0.05; SERANKE: "P<005 “P<001, £2[[

P <0.05 vs Sham group; "P<0.05 P <0.01 vs model group, same as table 2

£2 JIIEELHX LPS ¥ VCL/MRITHFHEN (X £,

TERFK. K6 45K, SXIRAE, LPS 100

n=11) ng/mL HANM A (52 EREIL (P<0.05), HAMIAFE
Table 2 Effect of volatile oil of L. chuanxiong on behavior 32 AT
i i X + = = R L I TR A D A > 1/,
of VCI mice induced by LPS (X 5, n = 11) £ 4 ISELANARKER AR SOD 55N KM
FIE BREE R . X+s,n=
4151 SRR B 2 8 R I (x5, =3)
(mgkg ) S8 Table 4 Effect of volatile oil from L. chuanxiong on activity
[EEZN — 59.69+£7.76  283.88% 38.85 of SOD in mitochondria in rat brain (X *s, n =3)
i FH) _ # #
1A 53.12J_r7.33** 178.38+ 128.10° il D(pgml Y SOD/(U-mg
FKENI 100  63.04+8.73" 282.20+ 40.44 e _ 19.29+1.43
JNEER M 300 60.51+8.817  187.58+141.46 f T _ 14.10+0.85"
15.0 61.024+8.43"  276.92+ 79.96" VE 5 16.32+1.30"
7.5 57.99%5.51 271.20% 91.07 & K 500 15.8240.71"
o . 3 50 1345+ 1.07
=3 JIISEXHITELE AchE SEMEME (X £5,n=3) 5 13.89+3.27

Table 3 Effect of volatile oil of L. chuanxiong on AchE
activity of Ec (X £s,n=23)

xR LLE: "P<0.01; SEERIALR: "P<0.05

#p <0.01 vs control group; "P < 0.05 vs model group

A L %5 NISELRRBREME (X +sn=3)
Z AR X107 mol-L 3.23+2.63 Table 5 Screening of volatile oil concentration of L.
2><1o*; mol~L*1 29.92+1.28 chuanxiong (X +s, n = 3)
it i — 0.33+0.03 100.00
NSHRM 1.0 mg-mL ™ 22742078 NI R 0500  028+0.02" 8637
0.5 mg:mL™! 3.36+1.26 0.100 0.37+0.04 112.75
0.2 mg-mL™" 1.10£3.82 0.020 0.3740.01 112.48
0.1 mg-mL™ —0.73+1.45 0.004 0.35+0.06 108.69

34 )IIEEEL BT KRMNLZRIAT SOD jE 189520

M 4 U, SHEA Lk, MBRLK
BRI R ki A SOD 3 /1 B FEAK (P<<0.01), Hfk
RUAARLE, JNEFER M SRR VE 4K RN

S5x LR P<<0.05, % 6 A

#P < 0.05 vs control group, same as table 6

&6 LPS REREFE (X +s,n=3)
Table 6 Screening of LPS concentration (X Xs, n=3)

i . s 2H 5 pl(ug-mL™ A1E AFVG /%
FifAH SOD & 7134 W38 (P<<0.05). Yo — 194007 10000
3.5 JIIE#E L %t LPS #i5 BV-2 ZHAAIF0T LPS 100.0 0.7340.15" 61.19
3.51 MTT EMEN SRS LPS 25K E 10.0 1.2640.08 105.76
* 5 REFW, SXRALE, NEERM 05 1.0 1.2940.11 108.16
ng/mL AHAHHE A4 BB E MK (P<0.05), HAHHAT 0.1 1.2440.08 103.95
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3.5.2  JIE KX LPS #2451 BV-2 4Hf 7&K

4 28

N\

TNF-a. NO AKFs2m W& 7 ifLUE H,

LPS fEFT BV-2 4ifii)5, Aefedisdnie, S5
P24 TNF-o il NO. SntHBZH bhie, REAYZH 40
TNF-o #1 NO IR E R EM L (P<0.05). JI|%

¥R 0.5 pg/mL. FHLIEZF 100 1. 0.01 umol/L

HRE

SR BV-2 41l TNF-o B (P<<0.05.

0.01). BT Z /> BV-2 41/ TNF-a Fl NO HI%
W (P<0.05),
3.5.3 BV-2 40 _LiE W PC12 FHR0AEIE 2 SRR

#7 NIEBHELH LPS Hfifh) BV-2 & PC12 MHAEHIENE (X £5,n=3)
Table 7 Effects of volatile oil of L. chuanxiong on BV-2 cells damaged by LPS and PC12 cells (X s, n=3)

BV-2 PCI12
5 CHip = 0 : -1
TNF-o/(pg-mL ™) NO/(pmol-L™ TEIE 2R 1% LDH/(U-L™)
i R — 46.70+ 5.63 31.894 4.09 100.00 43.70+4.73
Y — 67.22+10.33% 39.23+ 4.08" 64.93" 51.63+3.75"
JNEE R 0.500 pg-mL™! 4857+ 7.33° 2793+ 4.827 92.81" 47.90+1.01
0.100 pg'mL™" 73.27+ 9.10 29.15+ 9.85 87.67" 48.53+0.65
0.020 pgrmL™"! 71.934+32.81 33.24% 3.75 80.98" 48.5140.68
0.004 pg-mL™" 62.93+ 7.77 3524+ 4.85 81.62" 4739+1.28

TGS 10.00 pmol-L ™" 38.31+£13.57" 43.10+11.35 — —

1.00 pmol-L™! 35.41410.59" 38.88+ 8.15 — —

0.10 pmol-L ™! 5891+ 2.35 4129+ 7.75 — —

0.01 pmol-L™! 4514+ 7.67 4038+ 3.23 — —

xR 'P<0.05 "P<0.01; SHEAHE: P<0.05
¥P<0.05 *P<0.01vs control group; ‘P <0.05 “P<0.01 vs model group

LDH ffszm) & 7 nfLUEH, B LPS fEHJE M
BV-2 i EiEWAER T PC12 40, PCI12 4iffiff
EREERIK (P<0.01), A FEE )% K
P EIEWE T PC12 4, AEfsfdignfurs
WREETE (P<0.01). SXHHEAE, B
4HHE LDH 3522 T 5 (P<0.05), AR

IS R 294 _Fis R {4 PC12 41 s LDH B¢

TR FRAR, HS5BRA S ERA R,
4 Vg

VCI 0,475 M AEF R 2R I P DN 0 el 380 6 5

S I8 PR N En B A5 TS 2 O B ME o SR (vascular
dementia, VaD) 4t #e, HAME NG HESCHE

i AR 27 FRE DA PR L6 453 5 A 2/ S i — AR
DX 3N st B Rixt T VCI B IR 69T 3%

BV TR B, IR b 32 B TG i

B N-FE-D-RAZE (NMDA) BHEF]. =

i G 00 1 7R S5 HEAT XDREVR ST, B3 I PR AT TT R
KW ZHRIRFE. R ERT LB ST X VaD
BHEIATN PATIIRECL ZONFIRE I — € I BeE

PR, (B O AR 57 3 J0 B 2 (g e 1 R T4
I AR 90 B RS 43 BT R I B A B s 2 2

"P<0.01

M2 S A o s LT P 2 S5 5 PR, L g ol 5 FEL
FEZFETHE SRV T ORI R T AE . %
TR HE— R B 1 B I Dh g 5 KW v 20 ) 5 8%
KRN TIPS HN S N 2 RIFEERR,
5 [ [E 7 28 950 5 Hh RGBT 9 i o Rt e DR /N A
T 2001 2 T #4115 $19G (neurovascular unit,
NVU) ZAMEE,  H AT B E4EsE NVU
Y2 T e 2> IR FE AW I % (cerebrovascular tree)
MEARTMARKNESR . E£4/NMNLUENBRSS
NVU AR FZA AT, BRI M5
a0f. SPIEL. RN, R An R DL R A 4N s,
{RAE BN B 32 Bt M Rk, B2 Y i o 4 i A
B R4 e

BT, NVU KA TR D) B2 I i 22 1 5
I (neurovascular coupling, NVC) SLHI). 7
NVC H, #2270 H 422 5 A B i A S i A {5 5
AR 512 A R BT, BB NO #E NVC
RAFHIEE FEEER, 7€ NVU i, NO BERT H
et ERMa AR A (nNOS) L™
A, WRT A B2 A B B A — AR A T (eNOS)
A A P,
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HETAN S NVU Tige IREA NVC, 1A I
EZEEC (vasculo-neuronal coupling, VNC), 7E
IEHEAEEN T NVC KIS FE/EH, (HIERHE
TR F & VCI 1, VNC S 2 Lo =121,
iz HAH NO. AN Tk =& (EETs) AT
F 25 AR R o B R B S Y R 2R -1 (ET-1)
I & I 2 Zh R CLEAER T VNC AR BELE
VCI K4 RIET i E R,

B AT L, Y I 7 T R, — T T
& RA IR BN AR L, SEMEYRE%
1, Gl VNC KEE MisZiimMa fgisd 2
Pl AR, G 25 e Jo 200 P DR R JRE A i
R EACBEY) RS . ROREN AR T C & 240 p i
B, I ACRERS N, i B R EE G N, fEAR 2
KT NIGZHZY, it — 0 i = i 20 2K
JEE AN ZH 2R, AT I EE A 2 2R 4545, T BOBPEDE A
T P S A g (1) 1 39 e ¥ 2 A ) L 2 W Jie 1Y 7K
S, AT ARG LA DU 2 A 3t e 3 0 [ A%
S/ I A AL T BT SRS, A I = ) I e N
JEARX, HE— B INE A SO R A KIE,
B NVC KER,

T B ZH TR T R I I A SR HE S 2 A
H, REPINEIRE ) W3 PG, HORM R JZ 4 T0
B B EHRD . LB IEAE A 5 4 33 KT
2 AR N 5 R AT 2 35 28 VCTKR B IR SR IR,
FH HEAEINZ 2587776 VCI AT RS HL 4% K B Z 4
I B LR U S NI 50 1 P TR~ % 2
RAR AT 2 B E R A 8055, SR N E R
X VICT K R 2H 230 22328 ol 117) 52 1) - 3 B 424
TAHREE R4 R .

A 5 IR S 2 G K BT 5 X I 2 23 1
NO F &R, 1)1 4 A my LLE 25 38 hn ok
TS XL NO SV, Aseie w7 & 8|
B R ] 535 2B LPS 3 VCI /DRI S RE
TR/ IN R T A4 e B B T 2 o A4 5 | () A 8 8 hiE
TEHFARAHE RS R Py B A . R4
I BRSO 40 TNF-a. NO [ RE
BTG M e B, 51EmM &R
TR AP AR RPN S R fe s ] LPS
75 S 1) BV-2 [0 UL A /> TNF-a FTNO FIRE
LPS U&= A2 SRE R 7, RER i —0
ERHFHE I, shRMEICrFET, Wi SER S
IBATHEZR IR AP, AR RR L LPS 5 BV-2 41

HfE G I iSRS PCI2 gifdthsgs, mrsli
PC12 ZHifastT, T )=k TiAL 2 BV-2 4H
Ji» H IS TNF-a il NO 7K B & F&1%, %F PC12
A ) B 1 FH A 2 20855 « 8T TNF-a 2275328
—EMHREE (NOS) MEEHEFH], nNOS iHH
BB, BRI, HED ) i T = K A DR A
FERXRIESIX NO KPR 5 H A eNOS fRIE
i EEPS

g BRTA, )N E R B A MU PR A 0 g T
B JFC R0 1 FR2 I 4 L 98 5 S I DD SRE (R T
PR B AG A O%, tHTT RE S L AR 68 T 3%
eNOS Hhn NO A f, e KM = i A A K,
HAEAE B A frdt— D I B .
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