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WEE: 25 I 18 1 e B AN AT PRI O Y /N BRAT A M AR R B S R A R . SR 13
PRI [R5 B NG, BB 45°C). #1301, Wik 4°C). % BE. KR YOKRIZF. Ek.
LT A ] X e BALB/C /N BB SRR 35 RIESAG R A AT UL RIS . B 3 JATTIRELRE B 45 T
IAFIEM MBS (80, 40 120 mgkg -d™") 3 G, WiE & HNRAT NFAEM, KA HPLC e i 54+
ZR (glutamate, GLU) &, 7606l A Y LB (superoxide dismutase, SOD). 7 it H Ik ik &40 ¥
& (glutathioneperoxidase, GSH-Px) % JJfIH % (malondialdehyde, MDA) & &, HUifg D 4347 5 A G ED
WETT N E N-F3E-D- R AR BR AR W3 e-2 (N-methyl-D-aspartate receptor subunits epsilon-2, NMDAg2). 51 &
H# 1T (calmodulin kinase IT, CaMK 1) Ff& i —%& 4% & (neuronal nitric oxide synthase, NOS1) 1)
Rk, ST LR, A ae B M AAR BB /N R B AR EE | B KR U 2 ROK P 12 Zh AN TE BIZ 3 IR B (P<0.05), 4
Ji R S B AR i UK SE S AN B A] (P <0.05), PEAIGHEE S GLU #I MDA & (P<0.05), F+ SOD. GSH-Px
71 (P<0.05), TifiE5S NMDAs2, CaMK I FI NOS1 HAMRIL (P>0.05). £E LA, fE st iR /N
BRI S R T4 R, A B R 5 1 S A N (A GLU-NMDAg2-CaMK 11 -NOS1 i B AH G 8 1 T
WA e KBTI AE A .
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Effects of squalene on behavior and proteins of glutamate
toxicity pathways in mouse model of depression

DENG Zu-yue"*’, YUAN Yu-ping"?, LU Long-fei’

(1. Zhejiang Institute for Food and Drug Control, Hangzhou 310052, China; 2. College of Pharmaceutical Science,
Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: To study the effects of squalene on behavior and related proteins of glutamate toxicity pathways
in the mice with chronic unpredictable mild stress (CUMS), thirteen different kinds of CUMS were applied to
the male BALB/C mice for 35 days to establish the mouse model of CUMS depression. The stress conditions
include food deprivation, noise, stroboscopic lighting, hot stress (45 C), brake, exposure to lower temperature
(4 C), shake, soiled cage, clamp tail, water deprivation, swimming, electric shock, presence of a foreign object
in the home cage. The mice were treated with squalene at 3 doses (80, 40 and 20 mg-kg 'd”") through oral
administration from the 3rd week continuously. Three weeks later, the impacts were evaluated in the mice with
behavioral tests, and malondialdehyde (MDA) and hippocampal glutamate (GLU) contents, the superoxide
dismutase (SOD) and glutathione peroxidase (GSH-Px) activity in hippocampus were measured by spectropho-
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tometry or reversed phase HPLC (RP-HPLC). Western blot was used to examine the expression level of
N-methyl-D-aspartate receptor subunits epsilon-2 (NMDAg2), calmodulin kinase [[ (CaMKII) and neuronal
nitric oxide synthase (NOS1) in hippocampus. Compared with model group, the squalene-treated mice exhibited
an increase in body weight, sucrose preference rate and the times of crossing-movement and rearing-
movement, shortened the immobility time in the tails suspension test and forced swimming test in the depression
mice (P<0.05). Meanwhile, the treated mice had a significant decrease in the contents of GLU and MDA
(P <0.05) in hippocampus, increased the activity of superoxide dismutase (SOD) and glutathione peroxidase
(GSH-Px), and downregulated the expression of NMDA¢2, CaMKII and NOSI in the hippocampus. In
conclusion, squalene shows anti-depressant effect on depressant model in mice, meanwhile the downregulated
ROS, related proteins of GLU-NMDAg2-CaMK I -NOS1 signal pathways may be related to the antidepressant
effect of squalene.
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BAMMERIE, &0 8. SelBEain
“squalene” (Squ), Bl & i. Squ &—Fllg AR
W, HAEEE R p-THE b3 A Im G
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Figure 1 Chemical structure of 2,6,10,15,19,23-hexamethyl-2,
6,10,14,18,22-tetracosahexaene (squalane, Squ)

FEANAR B AR I B v, A SRR % Ay 1 B 1 AE
R Ao 22 5495 AN HHT 0 T Jlad A v 4 6 B A P,
BAM VR FEAFE T R Y& R
R fuoh T 7 A R 3o SRR TR, A IR R O O i 5 e
B EEZ AR (NMDAR), fifi#il NMDAR ()45 5 1
Fhsr, IR IH & F e I (calmodulin kinase II,
CaMK 1) H#ER{L, 53 5 NMDAR W #./7 NR2B

PEAE SR B AR AL SO, AT ZE ROK R B AT NO, [F]
I LR A ThRE A 2L, S E I SR,
BIRBE, M RGURABAT IR AL, AT BUAR 1Y
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PRI, A T 25 5 1 I et AR R /N R AT
NEE RO B[R], A5 2 5 AR /) RO 4 1k 2
PR 31 2 A% TR M A IR 2 12 B A 5% 2 11 (R S
AT A R AR AR Y BT REAP 22 AR ) 2 LA
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A AW (LS RKAREFRARA
"], #it'5 20150116); &G A (AL )4 25
HIRAT, #k: FHKL 025 g, 'S 160103); EHEM
G997 (fluoxetine, FH) (¥ M U5 46 R A A, fits
20150223); SEEGHTFH 0.9% S AN TE 5 L B P 7 iR
FEHIVER . &R (glumatic acid, GLU) XfI& 5 (b
Bl A S 25 RS e T A B, 'S 140624-200805, 4fifEH
100.0%); 1E=Z XS (norleucine, Nle, JbHH
RIBEEARAT, 4ifE: 98%, fit'S LI6ON22); %}
TR K (50 @ 50) WEARIERMIB AT HIRIE
N — % (malondialdehyde, MDA, t5: 20150813).
RSV ALEE (superoxide dismutase, SOD, it
51 20150811) 2 e H KL S AL (glutathione
peroxidase, GSH-Px, #it5: 20160810). % &k
FEWERAE @S 20160715) ¥ H B R
AV TR AT N-HEE-D-R LRI SZ R -2
(N-methyl-D-aspartate receptor subunits epsilon-2,
NMDAg2, #it5: SC-365597). CaMKIl (#t5: SC-
13082). #H&tE—A W% A B (neuronal nitric oxide
synthase, NOS1, SC-418493) F1 1 Bk H- i s M & i
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(reduced glyceraldehyde-phosphate dehydrogenase,
GAPDH, fit'5: SC-32233) 4 3£ [E Santa Cruz 2
Al R AR (XE Sigma AF, fits
BCBB1912V); thitidli Z i (H2E Merck A &l); 43 Hr
SEEERG . BERRAN. IR, = 2SR AIKck B E 2%
FARFR A 55 SE6 FH /K3 AR K .

88 XR-XZ301 W78 24 (= 30 cm,
WAZ 50 om, BE5E5 NIHIARA S 25 NI TTH%)
SuperFst 5RIE UK LI T RGE (U A EAZN 15 cm,
=N 20 cm). SuperTst FilEEEL I R4A
(L AE ERHA PR A F]); LC-20AT AR (1% &
g (ELHE A BNHERESE . SRAME I ZR AN TAE ) (H AR
A AT, iR VP-ODS i 4 (250 mm x4.6 mm,
5 um); X-22R Centrifuge Y& (il & 0HL (EHE
Beckman A F]); HIK¥ME RS (£ E Bio-rad 2 H]);
Amersham Imager 600 £ Dj#g 141X (£E GE A #));
—80 CAKI VKA (¥R A A]); Locator 8 PLUS ¥
R HE (3E[E Thermo A 7).

TR eE  EREMEE BALB/C /MR 60 A,
PR E 20~22 g, B RIS SEES B R AT
ANEHRAE [EH&IES SCXK (U7) 20120002] . “FHiiR &
3RE, FRANRPIEEFE, RGNS N © 2 Ex
WA AR, JHER (g L TAMEDM, @ #Y
;13 PSRRI RIS M B A AT TR (CUMS)
AL, JIF ig A T R, @ mAlEH (CUMSH
Squ-H): CUMS, Jf ig 4 M &M 80 mg-kg '-d'e @
RFIE4 (CUMS+Squ-M): CUMS, Jfig 4 ¥ fi &
40 mg-kg -d'; ® fKFELL (CUMS+Squ-L): CUMS,
It ig AT MEN 20 mgkg -d; © BHMEXT IR
CUMS, Jf ig 4 F®IGIT 10 mgkg ' -d'. B
10 H, BIFHTOK, &8 2 G, PHEX IR %45
PRS2 3 o A e I (7R B R AR AR S8 =
TS 36 6 7

CUMS #ERIFESL ALK R A Willner 20740
AR 7 OGRS IEHHRRAMY S H, MHA TAN
TSR, BLFE 18 h EFIZF. 4 h 3% 10 min
NG 15 min AL (45°C). 2 h#15h. 5 min A%
(4°C)s 15 min #E5% (BEFH 1K), 18 h i (100
mL 7K). 1 min Z. 16 h UK#ZLF. 5 min HFik
(25°C). 20 KT 30V, 305). 24 h 74, Ll
FERBENLZEHE 1 Fh, (5 b e B AN S0 A S b T
W2 IR, (AARRZES M I, 3044 RE TR K
AL 14 R—MEI, sl 5 . & ENAR BT E 1 K.

A iASEE (open field test, OFT) 7ERIXEH

YT —H, A 10 R, E=EIEN 25 CH@
LI = RN BRI G B B RIS ST S 58 TR G,
W5 S min WIEshTEOL. MEITEA © KFEFTT
WA 3 TBL R N AR B B0V AN 1 A R
17, @ EEMELIRE: ARSI 1 om BLE
MM 1 IRESSE . a3l oKz 3 5) . # Hig g1
Iy BRI SEE EIE AR N R, B E 1 AR
AR, BLAsZm T 1 ROREREAT .
PEKmIF LS (sucrose preference test, SPT)
SEEGTT AR AT, AE 22 E 1) 55 18] A 5 U gt /D BRUod B
EREYOK: B E CE 2 AN K, 14240, 2
PBIEEAT 1% (RERE K 5524 24 h, —JZET 1% HE A
K, TR AWK EEEK 100 5, HAT /N
B RERE DK 525G o [R] 25 T RE 4 /N B3 e 8 B0 ) 1
1% HEREK, 1 RZEK. 1T h 5, BGE 2 /KFRE,
1o B 2 0 R BE K TH FE B 2R TR/K T FE R SR AR
FEE. TRIRMEE 04 35 R&EME 1 K. FEREK I iF
JEE (%) = (HE 7K I FE /B AR FE B )% 100% o
NFREBIESLIW (tails suspension test, TST)
TRIREBSZ 1 h 5, BHI10 Ash¥), F25k0
KEZEN, BN RESEARRZ) 2 cm &b, HEHK
ARG U [ 5 A= A b, /N B 2 BERRES, WIE
RO ETT, BN R, HAZINA T
£ 6 min, 13K J5 4 min N/ R BTSN E (FR /N B
b, SR B E EIRRE, # kA
BI85 SLHE (forced swimming test, FST) T
RIRHEB 4220 )5, A 10 R, F/ B
TN 538 3 PRAX A A TR B LA, LA KPR 10 em,
Kl (25+2) C, WARAKGTES 6 min, i35
4 min PNIFEUK RSB TE (552 BRAE K 2 1R L,
R R ERR A, AU TN 1 I AR 2 Bl BLAR RF Sk
FRAE/KTHD . B R Bl e fa Rk
FXZEZ0A0IE  AbBERT 16 h K4/ R HALE
K, 16 h Ja H ZBERREE/N R, 18 F 3 IKEUML, B /s
KeFEENYD, AR R K EEAT R, AR HH ) I VR L
WIE G, UKITR or BN U S R 85 TE AR B, (T
Frid, PRAET —80 CUKFE . EFE M ERAEIAR], & H
VG ARG — HREWHE b 5, i 3 4
oy, RAFTRE, 0 AT LR AR
FURmELERNE KHEsESHNT
4°CHIE, %19 LM ATA R AR K, 21K )G
#E 5 min, 3 500 r'min ' B0 15 min, W BB,
MEAGE. AR LHBRI%E MDA &5 & SOD Al
GSH-Px 1 77 5 w7 80 0 W 147 D € o
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RP-HPLC MEFSAETMREIE MM KL
BRI 00 5

HRNEE DGR SAHLT 4 TR,
FREJE 1:10 (whv) IINEFEEK, VKB i 2%
30s; £ 4°C. 2500 r-min ' B0 30 min, WE A SE,
B - 3E W 0.5 mL, 0% 100 umol-L™" YRR 2.0% &
SR 1 mL %), 4°C. 14000 r-min' &0 30 min, HY
& WAE N HPLC FE ST

HRIGTE  ATAERFA 1 mol L7 = 2k LG

=20 139 uL, InZf 861 pL, JE%J; 0.1 mol-L™
SRR IKERE O U E R 12 pL,
Z G 988 L, VRET o AR R AT AR B B ER X RV TR
FEAAR 200 pL, 23518 1 mL .08 %, INIERE
B2 N ARVE (100 pmol-L™") 10 pL, AN 1 mol-L™' =
W CHEVEW 100 pL, 0.1 mol-L ™" S R A g 2.5
W 100 L, JE2), =EAAE 1 h, A 400 pL IEC
Fr, E 10 min, BCNEEW®, KRB 10 5 H
0.45 pm JEZFLLJE, HEAE 10 L.

BIEEHE @i EE N Inertsil ODS-3 (i (250
mm x 4.6 mm, 5 um); £ 40 °C; BB 254 nm;
BEFFRAN 10 pL; WsIH A A 0.1 mol-L™ BEEREATE
W (FH BT pH 6.5)-2. 85 (95:5), Wishil B A
=K (80 1 20), BHFEEVENLFET 0~2 min, 100% A;
2~15 min, 100%—90% A; 15~25 min, 90%—70% A;
25~33 min, 70%—55% A; 33~43 min, 0% A; 43~53
min, 100% A .

Western blot B RZENTE #4100 S HL
FEA 0.1 g Ingu M 2SR (B B iR 1 7R A B 400 ol
7y 250 L, S J5, vk EF#E 30 min, 4 'C.12000 xg
20 20 min, B 3G, BCAESHTERAEE. LHE
50 pg HEE, HIKERERE, S5 5%
NGk £ 1 h, 4 CTHFE —3HL NMDA2 (1 : 500).
CaMKII (1:500). NOS1 (1 :200) 1 GADPH (1 :
1000) &7, TBST PefE 3 ¥k, FHK 5 min, 455 )50
ANZPURBE T h, Pl 3 K, B 5 mine NGB
A A B, {8 GE-Imager 600 % FH 4k 4 x4 5 i3k
TR, SRRSO 1A, BL GADPH
TERNS I, FTfA LI ES 3 K.

THRIEE = (IA nuzossa/IAGADPH 424)

EHMNKIEE =(JA sssnnza/lA w58 gapen) /
(A wemmmamnwza/IA 2 axma GADPH)

Gt SLIGEIE DA AR HEE (X £5)
PR AR AT N R T WS, H SNK-q R4 it

AT S AL S K P LB 3 AT, P < 0.05 RonERA S
THEEE .

#R
1 AEGINREERNEIN

HAEAXNRALE, BRA/NFER 2 FM S
JA, AREIG IR RS (P<0.05). BRARFIELLSE, B
YRR vh 7B 2N BRAE 2 A I 2 48 2 D A
(P<0.05), {HE 5 IR E RN W25, FEAE T IE R
HIKF (P<0.05). SHAE, %4 25 HMBHE
X AN R EELAE 2 J VR 2200, AEESRSR 2 3 A
Wl (P <0.05), fEi H 7R R ACTR B PH AR X
MUK, 4R WA 1.

Table 1 The effects of Squ on the body weight in the chronic
unpredictable mild stress (CUMS) mice. n=10, ¥+s. P<
0.05 vs control group; "P<0.05 vs CUMS group. H: High dose;
M: Middle dose; L: Low dose

Dose/ Body weight/g
Group 11
mg-kg -d 0 week 2 week 5 week
Control 201+12 324+18 38231
CUMS 202+12  245+13" 307+25
Fluoxetine 10 203+£12  252+15 36.0=x25"
CUMS+Squ-H 80 208+12 254+14" 37.1+28"
CUMS+Squ-M 40 201+13 257+16" 364=+2.1"
CUMS+Squ-L 20 20710 267+1.6 348+23

2 REBNEEKBIFHEN

5 Fn A LA, RIS 5, HOBE K R
Lp 2 B PERRAR (P <0.05), (AL 254/ NRAESR 5 A,
& FE AR B IEH KT (P>0.05). S
AEEE, %25 24 20 AN PR B ZH /N BRAE S T RE K O 4 26
B (P <0.05), far~ 7RI B 4 R AR Ik 31 PH 1 X6t
HREAKF, 4R 2.
3 BERENIRYIEENESIER

o PR IR ZE b, R 2H IS R = 4H /0 BRUK

Table 2 The effects of Squ on sucrose preference in depression
mice. n=10, x+s. P<0.05 vs control group; "P<0.05 vs
CUMS group

Group Dosg/ L Preference/%

mg-kg "-d 0 week 5 week
Control 87 + 14 84 +15
CUMS 85+ 16 52+15"
Fluoxetine 10 86+ 15 79 + 13"
CUMS+Squ-H 80 88 + 13 81+ 15"
CUMS+Squ-M 40 84+ 12 77 + 14*
CUMS+Squ-L 20 86 + 16 72 13
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V18 Bl U 3 B B B E T FRR (P <0.05).
SRETIAEM L, FHMEXRARNS . dREH D RAKCT
1B LI BN (P < 0.05), & HA
20 AR TR B B P B KT, S5 R LR 3.
4 RERKNNREESZWM AT E S

52 o A b, AR B A AN &5 2 20 D RRE
FESLIGANE S A B B AE K (P<0.05). SR AL,
B 245 2EL R0 E P o R 2L /S B R S B AN B e [R) 4 0
(P<0.05), &% 3.
5 fEkm¥tNFRIRIE K SIS A Tt B A F2 0

5578 ot FRZE b, AR 2 /0 R 5 D U K S 56
(IASZh B TB] B S FE K (P < 0.05). SRR A L, %
o5 22 25 R PE M X L ZEL /N B 2 9 K SR A Bl I [R] 45
JH (P <0.05), %45 244 3 Ak 31 BH 4 X6 J& 2H 7K,
SR WA 3.
6 AEEXINRED GLU B

ARFERTRTAE RP-HPLC 74l %€ GLU, 2k
FlN 5~400 umol-L™', MXA% »# KT 0.99. /M
Y T A SR FH b e ot SR A T A W T AR T R R il
IRTAAEEAT b, AR E 2 R, B GLU W& 5y
S RERT, ATRUERD, R T B R AR
L7 B RUR

AR S HFEAR T RN, 525 5t R4
Pods, HARKEAYZE R B S H LM GLU S &t s, A
RSt 2R (P<0.05). SIMEBAIA LR, wir
s ZHAPH P R4/ B GLU & 2 BRI (P<0.05),
i 1) B 2H B A TA B BH X R K, 45 SR LR 4.
7 AEEXHENRIE DA N FE AR AR R

53 EOR IR AR B, AR ZH /) i 5 SOD A
GSH-Px Fifif /135 2 YEF#X (P<0.05), MDA & &5 3%
PEREIN (P<0.05). MAR/NBRAETESE ig 45 TRHIEZY)
(10 mg-kg™'-d™") FAAEH (80,40 Al 20 mg-kg '-d™")
30 KJa, /N SOD Al GSH-Px i Jy #4125
B (P<0.05), MDA & & W E (% (P<0.05), 4531

Table 3 The effects of squalene on the OFT, the immobility durations of TST and FST in the depressive mice.
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Figure 2 Chromatogram of blank (A), standard glutamate
(GLU, B) and hippocampal GLU of mice (C)

Table 4 The effect of Squ on immobility duration the concen-
trations of GLU of in the depressive mice. n=10, x+s. P<
0.05 vs control group; “P<0.05 vs CUMS group

Group Dose/mg-kg '-d”! pmol -(;Plli)/rotein
Control 9.1+0.8
CUMS 143+0.9"
Fluoxetine 10 9.6+0.7"
CUMS+Squ-H 80 10.2 +0.8"
CUMS+Squ-M 40 11.5+0.9
CUMS+Squ-L 20 12.5+0.7
WA 5.

8 ARERKSIEN/NRED NMDAs2. CaMKII#1
NOS1 EEMFTIETL

52X A Le A, AR A 2H K B B 2H 2R
) NMDAg2. CaMK Il il NOS1 A RIE 5 Ll T
3.0, 2.8 F12.2 1% (P<0.05). SIHERI AL LR, =
7RI 52 ZE RN BH P T R 4H /N BRI NMIDAe2 8 (433 1
T 40% F1 50% (P < 0.05), T PH 5 & 2 A0 4545 245 40
) CaMK L H 707 T T 29%- 46%- 21% 1 36%;

n=10, ¥+s. P<

0.05 vs control group; “P<0.05 vs CUMS group. FST: Forced swimming test; OFT: Open field test; TST: Tails suspension test

G Dose/ o TST/ FST/
roup mg-kg d”! Crossing-movement Rearing-movement § s
frequency/time frequency/time
Control 142.5+17.8 28.7+3.8 66.6£12.2 76.9 £ 16.4
CUMS 117.4+11.7 154+27 1523 +15.9" 1343+ 13.6°
Fluoxetine 10 1385+ 15.7" 25.6 +3.5" 72.6 £ 14.4" 74.9 +13.2"
CUMS+Squ-H 80 139.7 + 18.6" 26.4 + 43" 105.5 + 13.3™* 72.8 + 16.3"
CUMS+Squ-M 40 131.7 £ 19.3" 243+32" 1142 + 16.4™ 76.1 + 14.4"*
CUMS+Squ-L 20 129.5 + 143" 18.7+2.8" 121.3 + 153 81.3 + 15.6"
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Table 5 Effects of Squ on the contents of MDA and the activity
of SOD and GSH-Px in the hippocampus of depression mouse.
n=10, x+s. P<0.05 vs control group; "P<0.05 vs CUMS
group. MDA: Malondialdehyde; SOD: Superoxide dismutase;
GSH-Px: Glutathione peroxidase

Dose/ MDA/ ~ GSH-Py/ Sob/
Group mgkg -d”! umol-g kU-g' kU-g'
(protein) (protein) (protein)
Control 65+1.0 152+1.5 165.7+13.0
CUMS 123+15°  73+12" 1113+132"
Fluoxetine 10 7.6£1.0° 16.6+1.8" 142.6+12.9"
CUMS+Squ-H 80 58+09" 174+13" 1755+ 124"
CUMS+Squ-M 40 72+11% 144+17" 1592+135"
CUMS+Squ-L 20 83+15" 133+12% 1413+123"

NOS1 ZEHEH T T 33%-. 39%. 50% 1 44% (P <
0.05), 255 LI 3.

0%

A %&\
NMDA&2 178 kDa
GAPDH 37 kDa
CaMKII 56 kDa
CAPDH 37 kDa

NOS1 155 kDa
GAPDH 37 kDa
B O NMDA¢&2/GAPDH

m CaMKII/CAPDH

2 NOS1/GAPDH
3.5 -

30 F T
25 F s #
tt# #
20 bt
1.5 - #
#
1.0 -
0.0

o“\‘ 3 (}5$ z;‘\& 0}2\ \‘9 Y
@)

(% of control)

Relative protein expression

Figure 3 The changes of Squ inducing N-methyl-D-aspartate
receptor subunits epsilon-2 (NMDA 2, calmodulin kinase Il
(CaMKII) and neuronal nitric oxide synthase (NOS1) protein
expression in the hippocampus of depression mouse. A: Repre-
sentative photographs; B: Statistical analysis. n =3, X *s.
P<0.05 vs control group; "P<0.05 vs CUMS group

g
ARG R FH 13 FiAS [ Ooc - E BALB/C 7
BRI 35 K, AT NFLIHIA, E T4
Ef]

B
St 18R A AN T AL IS AR TR« 28 S /)N B

F I G I, F K R S A AT /S B AR B K AR
2 A 52 98 7K S8 Bl BORT B EE B B, AisE
TST 1 FST HyABh I 8], FIH— & B PTasiEH .

AR FE R B, HAR I KA 5 R 4 P 43 U 2 1)
A B VERLE G| T o — A EIRR R (hy-

L -

pothalamic-pituitary-adrenocortical, HPA) % I)j 8¢ /¢
e, PR E RN RER, SRR R S
HNAEHEER (EEE GLU) 2B, ¥ing
%%GU}%$A,§ﬁA§a@,W%ﬂiW%L
PR R — AR B R AP Lowy 264 3%, 5 EHIAR
M@ﬁfﬁﬁﬁ%ﬁ@% S PR IR O B A Y
Mo ANSEEM 13 RS ERNMSS, BRI B I T HIAR
SR, FIR, 50 GLU il BT, 5 SCmkifoE 5
A—#. Kass &G, GLU o] ¥ Silg Dl 4 o
oo ZHEMEARNH R 4?7 GLU @i B2 MR &5
TSR OR B R, XSRS R R AR T
ST GLU B, sk GLU [ a5k
L, ﬁw%%%ﬁ%ﬁwmw%&ﬁiﬁﬁ S5
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