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Effects of environmental stimulation on emotional,
anxiety and learning behavior in mice

Kohji Tokumo, Takao Hirai and Hiroaki Nishio

ABSTRACT

Environmental stimulation affects humam. We studied the effect of
environmental noise to prenatal or early postnatal period on the
development of mice emotional and anxiety-related behavior and the
spatial learning in mice. Present results indicated that environmental noise
to early postnatal period might cause learning impairment accompanied
by the emotional and anxiety disorder afterwards. In the other study, the
effect of (Z)-3-hexenol, one of the main constituent of green odor, on the
anxiety-related behavior of mouse in an elevated plus-maze and the content
of 5-hydroxytryptamine (5-HT) and its metabolite in the brain were
investigated. Changes in serotonergic activity in the cortex and
hippocampus were suggested to be involved in the anxiolytic effect of

(Z)-3-hexenol observed in the elevated plus-maze test.
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Experimenta| protoco[ Fig. 1 Experimental protocol.
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Emotional behavior -Normal (NO)
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2.Locomotor activity after sound stimulation . gound {SO)
Anxiety-related behavior Nolse of 90 dB
Elevated plus-maze - Qwil
Leaming abllty - Swim {SW)
1.8 arm radial maze Forcedto swim
2. Morris water maze -Sound + Swim (S$
3. Y-maze Nolse of 90 dB and forced to swim
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Locomotor activity Fig. 2 Effects of locomotor activity by

— Changed by sound stimulation — sound stimulation. 4 weeks old male and
oo | — female mice subjected to noise, forced
[ ’ swim stress and a combination of noise

CONO | 42

and swim stress in prenatal period,
Es0 P P

weeks old or 3 weeks old and non-stressed
swW | ..

mice. The mean locomo- tor activity was
HSS -

{156-26 min)i(5-15 min)
g

expressed as a percentage of that prior to

Male  Female  Male  Female Male  Female stimulation, calculating the percentage
Prenatal stress  Postnatalstress ~ Postnatal stress - activity in the 10 min following
2 weeks old 3 weeks old ] . L
<Experimental schedule> Sound (90 dB, 30 5} stitnulation, taking the activity in the 10
e | \ 4 ] | . ; : ; :
F f +— } | min prior to stimulation as 100 %. Data
° 5 10 15 % 25 {min) . were presented as mean values + S.EM.

in 16 mice. Asterisks indicate values that
differ significantly from NO, accord- ing
to Student t-test (*P < 0.05, **P < 0.01).
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BATFREHABR2To 2. BRI K540 mDE I T, &3 12 cm OfEETHE N
10 cm, B & 395 cm @7 O—X K7 — A EMBEDZVIE 10 cm, B & 39.5 cm DA —7 >
7= LB TFICERL, FRICIO X 10emDT Ty bR—ATHESNSAREEZ AN

- 98—



Fig. 3 Elevated plus-maze apparatus.
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Fig. 4 Behavior of 5 weeks old male and female mice subjected to noise, forced swim stress and a

combination of noise and swim stress in prenatal period, 2 weeks old or 3 weeks old and non-stressed mice
in the elevated plus-maze. Percent entries in open arm/total arm and closed arm entries were shown. Data
were presented as mean values + S.E.M. in 8-20 mice. Asterisks indicate values that differ significantly
from NO, according to Student t-test (*P < 0.05, **P < 0.01).
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Fig. § 8 arm radial maze apparatus. Fig. 7 Morris water maze apparatus.
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=TIy MRS F T ZERADR,. BREMA NV ZIRKD Sy MEROHRHFEOMH 2D
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Fig. 6 The number of reference memory errors (A, B) and working memory errors (C, D) of 7-10 weeks
old male and female offspring delivered from NO, SO, SW and SS dams, i.e. NO, SO, SW and SS offspring
in the 8-arm radial maze task (four arms baited). Each value represents the number of working memory
errors made until the mouse acquired all the rewards. The total number of working memory errors of 7-10
weeks old male offspring (Inset). Data were present- ed as mean values £ S.E.M. in each block of 2 trials.
Asterisks indicate values that differ significantly from NO, according to Student t-test (*P < 0.05).
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Fig. 8 Spatial learning in a water maze of 6 weeks old male and female mice subjected to noise, forced
swim stress and a combination of noise and swim stress in 2 or 3 weeks old. Escape latency was equal to
the latency to find the platform. The total escape latency of 6 weeks old male mice subjected to noise,
forced swim stress and a combination of noise and swim stress in 2 or 3 weeks old (Inset). Data were
presented as mean values = S.E.M. in 12-20 mice in each day of 8 trials. Asterisks indicate values that
differ significantly from NO, according to Student t-test (*P < 0.05).
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DOBEFHIET BTN I—)ND L0005 1000 TH 529, 51T, [HAREDDOEFED| Olah
THRICHXIZ DWW TRV DO DHEN D 5. Hxab DERFRBKZ Ty NCRETSH &
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2k D, X b L RAFHERIKE EROME 0D b L AEOMAPEIE K ERBIILES (ACTH:
Adrenocorticotropic hormone) BE LR OIS RMESINT NS, /=, & M Tid Hex DHER
BRZRARY 5 LR Hex BEKEFNCHBDRVBEND ZL/HMEINTNWS2, Z0
LIRAFVRIZHT D Hex DA b L ABRAWER ICEAT 28EBIIN < DhEINh TN S
A%, Hex B D~ I AR LZHHEITH N DEEIME SN TN,

FREICBT BMAOBEEEWEOEME, XELTE/ I (kO b2, KR,
W7 RLFY D) ROWTAROBHET N TRIINTER, Lo RELTIE &R
Rt O D UERVABEERSATZEREZRT I ENS, £ D U RHATRE 2 HIHI
EET 3 EEA5NTNS D, —H, KBVIZEBMANE /7 I >AOFEICET M
FREBEIN TN,

T I THAHFETIL, Hex DR U R T DAREETEINOEZEITONWT, MERXTFREH
BEBAWTHEMT 2 LRI, MNTE /7 I D ICBET 28R EENRN 2T 2. £ BIFR
RETHDHOT7ENL (DZP) KURLKEWRIE Tdh 5 TFMPP(1-(3-trifluoromethyl- phenyl)
piperazine) % X HREEY) & U THERENIR 52 ICFERICARBEETEBIOFM D 2 WISKNTE ) 7 I >
DERBETO .

2-1. BEVDOBEYDTY AFTREBETHNORE

F =55 U EEOFTBHBRNEET 5 02072 < T 5 B CHox BB E . i —
L=V ERVNORBDD B — I T ZAEBEL. 4HRICRREZERBL. BB, (1L
B - IERIZ N L ADR T ZEE) - RREETHROEEENNOFE) T TiTo nEE
RAFRBERBICHE U T o /2. Hex D 745 5 11 30 HRIREIC & 5 SRR+ FREBRR
BB IYRORLZEETENOEEBICONWTRI Lz, ZORE, Hex D 7HRIREICBN
T RURADITBHRICEETSHIERL, JO—XRT7—LUFT—OFDNHE NI,
F—T 27— hEERE OSSN OFEIA S NN 5 . —F, Hex & 30 FIEE L =54,
RUZRDITBRICHET 5 I L A—T > 7 — LR OEIE OS5 h e (Fig. 9).
JO—XR7 =LV —2OEMIEL TRIARERERTIEEDO—DTH D WS SN
BHND, HERTFFRERRICBY RARBEFDAOFBIL. +—7 > 7 — ABERREO
BE OELEITE LT B HEN RIS N5 Z EHEN, X5 T, HexD 7/ RIRET
R A —7 27— ABHERE OB CAERBELIIR SN0, BRE 300 BIIIRLER
MITARRBET S EELZ5ND, /- Hex D30 HRIEBIC L B4 — 7 > 7 — AR D
G DOEMIL, WIREEE B L T 154 BITWINT 2 DITx L, DZP 2 mg/kg# 5 TIX 179 %12,
4 mg/kg ¥ 5 T3 205 ¥ DWEMEHRTHIENTES (Fig.9). Liho TARERERLD,
Hex%# YU AICEB T 5 2 LK D RET 2HARIEMIREMNGHARRE LB L TH 27k
PIARIEATH D Z ENHS TR T2,
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% time on open amm (%) .9..
b ]
Closed arm enfries

Cotnrol 7 30 2 4 1 25 . Controf 7 30 2 4 1 25

( (@-3-Hexeno! (nin) Diazepam (mokgt  TAMPP (mg k) (d) (_Z}-S#Iexenol (mint Diazepam ingkg)  TFMPP (mgkg)
* e k%
* *%

Closed arm retns

% etitries in open wm (%) E

Comrol 7 30 2 4 125 © O —Comtrol 7 30 ' 25
(2)-3-Hexenol (min) Diazepam (ngkg) TFAMPP (ny kgt {Z)-3Hexenol (min) Diazenam (mak®  TFMPP (ma:kad

Fig. 9 Effects of (Z)-3-Hexenol, diazepam and TFMPP on % time on open arm (a), % entries in open arm
(b), closed arm entries (¢) and closed arm returns (d) in the elevated plus-maze. Mice were exposed to 0.3
% (Z)-3-Hexenol (for 7 or 30 min), and 4 min after the exposure the mice were subjected to the experimental
session or mice were injected i.p. with diazepam (2 or 4 mg/kg) or TFMPP (1 or 2.5 mg/kg) 30 min before
the behavioral experimental session. Data were presented as mean values + S.E.M. Asterisks indicate
values that differ significantly from control, according to Student’s t-test (*P < 0.05, **P < 0.01, ***P <
0.001). ; n = 16-17 for the (Z)-3-Hexenol group; n = 12 for diazepam and TFMPP group; n = 22 for control

group.

2-2. HEYDBEYDIIRABMAET/TIU/ANDEE

Hex RBK TEE X213 DZP XU TFMPP % BN 5 L /2 30 731212, YU X E2BAKES
¥, 2ZHHUARBRE, B85 SREZDEL. REEEHER NS4 71 ATTHEL
7o MBS, MAKIIHHERICE/ 7I UERERITY, KBEEIZ-80 CCLTHRELEZEE/ T
IUERETO K.

2-2-1. Hex. DZP RUS TFMPP [C & B A 5-HT RN DEE

Hex D 751 [H1d 2 WL 30 EIBEIC L 5. XU AKIMEHE, BRIKUREKEITHBIT 5 5-HTH
RREEANOEZBIIDVWTRAT 572017, SMEMORES R — Mafkz AW THPLCIZE
DAL 21T o /2. T ORE, Hex D 30 HHIBBIC LV ANEEICBNWTS-HTEE
DOEMBALNTZ, £z, BHRITBNT Hex D 30 HHIREICL D S-HT S EOHEIMAIA SN,
Hex D 7 £ BIMREEIZ & U 5-HIAA & B K UV S-HIAA/S-HT OBAH5% 5z (Table 1), —4. Hex
D7 KR 30 3 HIREIC LS 5-HT. 5-HIAA S E KU 5-HIAA/5-HT NOEEIBLA T
AENIEMMo Tz (Table 1), TIROLAEREERTIX. Hex D 7 53 HIREEICK D 5-HT #HfERIE
HOWPONA SNz, ZOBRISEBRBIZBNTOAEENRSNZDZPHRSOEILEERIL T
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5HT SHAA SHAA/SHT vTable. 1 Tissue levels (ng/g tissue) of

Cerebral cortex. . .

Cotrd 39172 161 148239 85415 serotonin (5-HT) and the metabolite (5-

(2)-3-Hexenal (7 min) 3957 £ 135 1432 £ 109 36019 : .

(Zr3Hexenol (30min 4596 £218* 158793 346413 HIAA), and the turnover rate (ratio%; 5-

Hipocampus HIAA/5-HT) in the cerebral cortex,

Control 3529 £ 156 2628 % 13.1 756 £4.1 hi . .

D 3Hexend (7mi) 3559+ 76 2160 % 145 * 607+38" ippocampus and striatum. Mice were

@ 3Hoan (0mh 4263 287 2850141 66826 exposed to 0.3 % (Z)-3-Hexenol (for 7 or 30

Control 3360 % 156 2380 % 106 718430 min), and 4 min after the exposure the mice

(Zr3Hexendl (7 mi) 3337 £262 22214 24,1 662 4.1 .

(Z)-3+|e);end (30min 3241 % 164 2203 % 150 678119 were decapltated. The content of 5-HT and 5-
HIAA were measured using high performance
liquid chromatography combi- ned with
electrochemical detection (HPLC- ECD).
Data were presented as mean values = S.E.M.
Asterisks indicate values that differ
significantly from control, according to
Student’s t-test (*P < 0.05, **P < 0.01).;n=
8 for the (Z)-3-Hexenol (7 min) group; n="7
for the (Z)-3-Hexenol (30 min) group; n =16
for control group.

SHT 5HAA SHAA/GHT Table. 2 Tissue levels (ng/g tissue) of

Lorabrs) cortex serotonin (5-HT) and the metabolite (5-

Controt 4003 + 155 1419+ 4.1 359+ 14 .

Diazepam (2 m/ke) 3976 % 165 1378427 350418 HIAA), and the turnover rate (ratio%; 5-

Diazepam (4 ma/ke) 4004 & 184 15191 103 378% 1.1 HIAA/S-HT) in the cerebral cortex,

TFMPP (1 me/ke) 525.11 184> 1198445 229108 . . .

TFMPP (25 mg/ke) 4865% 127  1161:60% 240115 hippocampus and striatum. Mice were

Hepocamous decapitated 30 min after the injection of

Control 3543197 2577188 734135 di d TEMPP. Th tent £ 5-HT

Diazepem (2 me/kg) 3415 135 22721 69" 67341 1azepam an » 1 he content of -

Diazepam (4 me/ke) 35741 120 2590 £ 203 723144 and 5-HIAA were measured using hlgh

TFVPP (1 me/ke) 5054%135™  2127%113" 423329% P :

TEVPP 25 me/ke) 4721 £234% 2116 171° 450 %34° performance liquid chromatography combi-

Striatum ned with electroche- mical detection (HPLC-

Contro T2zl Z105 %129 861226 ECD). Data were presented as mean values &

Diazepam (2 mg/kg) 38061 250 2527 7. 68055 . L .

Diazepam (4 ma/ke) 3999 %225 28554278 710245 S.E.M. Asterisks indicate values that differ

TFWPP (1 mg/ke) 6241£220™ 2357166 453422 significantly from control, according to

TFMPP (2.5 me/ke) 5348+ 377" 2340t 127 445429

Student’s t-test (*P < 0.05, **P < 0.01, ***P
<0.001). ; n = 6 for the Diazepam and TFMPP

group; n = 12 for control group.

W3, TROBERERICBNWTHRERNBHALZE TH S5 DZPREGICKD VYT AKMEE. B5
IKBWTDH, DZP 2 mg/kg B EICE > THBE & H#L T 5-HIAA S BA188 % i@ L 7=
(Table2)o XA 7 OF AT U R (AP EE) ITXDMETTIX, DZPRERICT v MBS
BB S-HTEBBENEAD T2 Z EAMEINTNS®, £z, DZPHREICLD T v MNERIC
BB SHT SREEME TS 45 ARHE, MAETILS-HT SRANEIL LIEN T EA8E
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INTNBE®, Lizho> T, FERERICBIT S DZP R EIZXDEHITHBIT 5 5-HIAA O
&, DZP#H5IT X D ERBITEE L T2 5-HT (EE MM D 5S-HT B RRAEDIE T IT & D FRHER
5 OS5 HTREEDORD &, ZhictES 5-HT ORBBOBIC & 5 5-HIAA & RIS O WA
NEZLNS, .

—7%. Hex D 30 3 HIRBEIC K DAMEE. BERTBEFRKITBNTHALNEE/TIEE
IZB 9 5 MR L FRIELIE. BRICBNWTOAEBRONDZPREOZE L ITI2< RIS,
F/z, SHTEEEME S-HTRHEEOW AN B S NERLERIEADH 5 TFMPPREIZL S
BE (Table2) EHRDDFERTHD. FREEETH S TFMPP I, 5-HTinc (FEIETH D,
TRREAEAR D S O 5S-HT T2 (RHE L 0, 5-HT fiiE DRI T H 5 KR O Z ORFFIRITH
WTS-HTe ZEEEN U TSHT SRR ETEE 2RI EBEINTNS, Lo T, &
HRIZBWTTRMPPREH#ITH SN RN R, WRERRRATOS-HT DH. 5-HIAA D
B, 5-HT RBEEROIEE TH 5 5-HIAA/S-HT OB, FEHEERD S O 5-HT iFEEE O # N
IZ K D REREKRICHBIT 2 5-HT @ 5-HIAANDREH EARA U=k R, 5-HT (EBI EMRE O el
BIZHBITSH5-HTEIZEML ., S-HIAABREAD L2l NE 2 5N 5. £k, BE D TFMPP
OHEEAIZELD 5 v hOBERTFERERRICB 2ALEETHOHMMBASH, Z0fT
BELICIZBRED S F T ABEIC BT 55-HT2CS BEOIEHEMNE G L TWD Z &I h
TN539, FERIZHBNTS TFMPP #%5% O HPLC fEHTIC K o T, AR 5 O 5-HT i HE
%@%)Bﬂﬁi‘%ﬁéh% ZEMSH, FTAMBRITHEMU 2 5-HT 3 F T ABEITBT 5 5-
HTc ZEREERILT D2 EICKD, SUXORLZEETHIEMU 27 REENE L 515,

2-2-2. Hex. DZP BT TFMPP [ & B A DA #ERADRE

Hex D 7731 2 W3E 30 rHBREICL D, YU XKML HE, BERTREEKIZBIT S DAM
BREEANDEEBITDOVWTRHNT 2201, SO RE D R — MafkE AW THPLCIZX
3R 21T o /2. FOREE. Hex D 74K U 30 /IR 5E 12 & % DA, DOPAC. HVA,
3-MT B LU DA OB [E#R 2 K9 % DOPAC/DA. HVA/DA. 3-MT/DA NDFEIX KM E T
BAashizhol. £, BEREIZB W T Hex @ 30 43R EIC L D HVA/DA KU 3-MT/DA @
BWODNH 5NN, Hex D 7 HRIRBIC L5 EIL 5NN (Table3), F/2. HWEIRS
i} % DA BLUZ OB TdH % DOPAC. HVA KU 3-MT 13 HPLC OBRHBRA T TH - /=,

AEBHER T KN E &SR Tl DZP 2 mg/kg & U0 4 mg/kg £ 5-12 & % DA. DOPAC.
HVA. 3-MT#& &. DOPAC/DA. HVA/DA K Uf 3-MT/DA N\ DEZEIIH 5 N2> 7= (Table 4) A5,
5y MZDZP 10 mghkg 2857 5 2 £10 & D KBEEICHIT 5 DARBEAGE 2HA L, £/ 2
FUZABRENABMZHERT D ZENBEINTED. ZOELIZDAB I UNABREDRK
BEORDIIEDZBDTHZEELZLNTNDY, £z, FEFDT v b OBREIKIC TFMPP %
WMEHRET 2 L ARKENICHRS DABESHEML. M/ DA BE OB 5-HT HE#E i
EDOTxINTIUHEIWESHTERDAAEEEDO I AFEF BN THALNSY,
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Table. 3 Tissue levels (ng/g tissue) of dopamine (DA) and the metabolites (DOPAC, HVA, 3-MT), and the
turnover rate (ratio%; DOPAC, HVA, 3-MT) in the cerebral cortex and striatum. Mice were exposed to 0.3
% (Z)-3-Hexenol (for 7 or 30 min), and 4 min after the exposure the mice were decapitated. The content of
DA, DOPAC, HVA and 3-MT were measured using high performance liquid chromatography combined
with electrochemical detection (HPLC-ECD). Data were presented as mean values + S.E.M. Asterisks
indicate values that differ significantly from control, according to Student’s t-test (*P < 0.05). ; n = 8 for
the (Z)-3-Hexenol (7 min) group; n = 7 for the (Z)-3-Hexenol (30 min) group; n = 16 for control group.

DA DOPAC HVA 3-MT DOPAC/DA HVA/DA 3-MT/DA
Cerebral cortex
Cortrol 1300 £ 54 16952 49 1359 % 49 1465 £ 47 132104 106204 1141204
(2)-3+Hexend (7 min) 1453 £ 143 1838 £ 16.1 1369 & 138 1490 = 10.7 129207 94 £ 06 103108
(Z)-3-Hexenol (30 min) 1416 £ 124 1738t 145 1442 £ 122 1493 £ 212 124105 102102 104108
Striatum )
Cantrol 7014 £ 319 704.1 % 33.1 576.1 £ 238 8406 £ 327 102105 83103 121204
(2-3-Hexenol (7 mn) 7626 & 330 7904 1 453 6531 £ 408 8302% 773 104+ 05 73+05 109%09
(@)-3-Hexenol (30 min) 7837 £ 472 6715 £ 400 5434 & 260 7975 ¢ 495 86104 7004 * 103:06*

Table. 4 Tissue levels (ng/g tissue) of dopamine (DA), the metabolites (DOPAC, HVA, 3-MT) ), and the
turnover rate (ratio%; DOPAC/DA, HVA/DA, 3-MT/DA) in the cerebral cortex and striatum. Mice were
decapitated 30 min after the injection of diazepam and TFMPP. The content of DA, DOPAC, HVA and 3-
MT were measured using high performance liquid chromatography combined with electrochemical detection
(HPLC-ECD). Data were presented as mean values * S.E.M. Asterisks indicate values that differ significantly
from control, according to Student’s t-test (*P < 0.05, **P < 0.01, ***P < 0.001). ; n = 6 for the Diazepam

and TFMPP group; n = 12 for control group.

DA DOPAC HVA 3MT DOPAC/DA HVA/DA 3-MT/DA
Cerebral cortex
Control 1463 £ 96 1496 £ 54 1365 £ 56 1833 %82 106 £ 06 . 9.6+04 93%06
Diazepam (2 mg/kg) 1443 £ 89 1410135 1345+ 46 1186 £ 65 100208 84104 84%07
Diazepam (4 ma/kg) 1451193 148.1 £ 82 1406 £87 1294 £ 99 103+05 8.7%05 ) 91208
TFMPP (1 mg/ke) 1779473 * 170595 1598+ 85* 1360+ 87 96 %05 9004 77205
TFMPP (25 mg/kg) 1685 + 89 2256 £ 147 ™™ 1987 £ 94 ** 1388+94 138¢18* 120210* 82%03
Striatum
Control 7735 £ 509 7898 + 472 587.7 £ 339 7153 £ 366 103+04 7.7%£02 95+ 06
Diazepam (2 ma/kg) 7208 £ 548 7236 £ 61.1 5509 £ 339 675.1£819 101+ 05 7.7¢02 94107
Diazepam (4 me/kg) 7826 £ 1067 7849 £61.1 607.2 £ 705 7617 1118 105108 8005 99108
TFMPP (1 mg/ke) - 79251362 947.3 £ 800 6748 £ 487 6325 £ 444 120%10 86108 81106
TFMPP (25 me/ke) 8527 + 186 12380 + 1220 *** 8727 £ 57.7 ** 7032 277 146+ 1.7% 10.3 £ 08 **=* 82%02

TEMPP IZ I3 FREAERN 5 O 5S-HTIEBHER N H 5 Z &0 5, FHERICBWTH 5Nz TFMPP
BT X 5 KRB R URRRARICBT 5 DA B BRI DA KEEE DM (Table 4) 1%, TFMPP#
BIZX0 T AMBRITHEMLU /2 5-HT 45, DA OEEZRELZEZEZL 5N,

223 ¥&8

BEERNS, Hex 2BE TS ERED, IURARHIALERZET S e\ ERS
Fro ESITHRILFRIMBITA S, RERWBPIALE TDH S DZP LIZRZHIEREF THALE
AZERBELUTHWIAREENEZSND, BIE. E MTBWT, LDEHDY Sy I APRERREL
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T7avtEIE—BMftbhTng, XyYd—&70vt I8 —-2FRFITI 2 EITXD, 1E
BT H 2N —RBNARIER 2/ ZENTES?), Xk, b b Tid Hex OFRIEBEK
BIARY D LI K D BEEKFRICEBIRIBENDS CEAREINTNS®, 7O I E—
ICBET 2R ERARIL 2R U S IRIEDETH 200 AARBRER. ARREBKID2ZY 7Ly
T aIRBHFHBHRD. AR TZ7 0T IE—DHRITHBIT DREARML & 722 FTRE
HRH/FTE S,

3. BbYIC
EFETIL, BEMMEL T £ MNCAREPEERBEOTRBNE, AERAYEEZLES
T2 b L REEO AR RIE TR EICDOWT, TR ER NN RS Do e, BEHIRO
—DOTHBA P ARETIEAERERTIE. YYXOREERICBVTEAYA ML X&%H
BEOIEE, KL ZREEEIOFEBEZFOTVIEESRES N, 5. 2hb
DAFLADESIL. BEVBDUARTTRICBWTEETHD. BEHCBIFSZ ML
M REH OB BN S 5 A EA5ND, Tk BLBCBI2EER ML AAH (&
R S REK) T BERIRICHUT, BBTBRCRREETHIIEShEEE
RIEL7=5, ERFHEN ISR E— X N AR U SE LRV BB RIE S 3
Bof, ZOTEMND, BEA N IAFICLDE—X L ADOEESEHRD S VITHEE R
AR END, AFRRBRICBI DT TR N L 2 SEM OO IEEEIC T
BEMIE AN XL DOV TIRASBERDRMBBETH S REH, BALMCBI B~
VABRICE BIEHEMIIE. MR 7 I D HRERORERMEN P2 < & b—HMEEL T
BMbLARN, T, TUXRBNTH, RFEEHEC BV TREEETBS 5 V32
HIZHTAEA RN ADEELZELZITRTWVWIENHS MRz, YT AITKDERERMN
SHERT B &, b MTBOLTHIRENS 5 AR RO ERMITEIET 2 NS D 4F
RICBEL TIE, AL XD S4FIIEZL. BRICHTIFREDHENS DTENNETH
5EEZS,
BRESIIAMBERL. & - HE X7 LORERELENSKEORKTHD, H
AT B A L RS EERETRO AN, T, FE HRORBETI > THRDK
EAUTE QLML DRSS N L XEE, WU, BRIEE. SRMELRE T2 2 230%R]
CEET 5 E40EROAMNEASALMEL 2> TW5, ERNCRETS 2 20%8
PERD—DELT, EREFH 5 VIINEGITBENS X kL A ERR IS LM T
HAEROREBRTEARYER T TTREEEZEZDE. RAICBY B X b L 2 kRS
O—EIIZAERICBITEZ2A L AOEENDZ0H LN, %I, 27 #MIlELX)Vo
FERIRUBBETH S EEX B0 A ML ARMIC & 2 ISR ERE 2R T 5 2 Ltk
T A P L RMERBO T %D 5 WL EREBERICADIRSERT 5 2 & 2 &7 5.
7o, BEABO—DOTHBIBWIET A EEREEN S, Hex 2RET B LICED. <
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O RCHRBIERNET B Z ENHDHER Dz, X BITHELEIMYTN 5, RERZHA
LHTH B DZP LIZ B BEAMRF THAZIER 2 REL TW B THERNE A W5, Bk
BROBEEE MUMET 5 Z LREBERTS RETH B, AEREERED 578507 Hex BE
i X BPIRZERI. 1B ERIA L R R OFi 7 2 MEIA R O BRI D Iads 5 T itk
ARREE N,

BEIC FRAODITHNRER S I ME  OBMITH L TTREZBHD TS LEBIT,
EMETRONIERNS, SEBIIREL. B2 EZRURENZOSBFICERTSIE2
PNV ET,
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