PHPVAERFAT TS EEL
R4

B R A SR FE2 ST 2 NG

21

21
#
#

}:it@

28 Y BHARE
% % % @ MOST 103-2320-B-040-017-

BE 0 103%08% 01p £104=107 31 p
¥ i~ : "‘Jr%%—'\%‘fﬁﬂifigzﬂiﬁ%

O
St
-1

=

LAaBFa 2332 {8 d e rEMAR 287 2R 43
2. T4y | A3 jREfF2 22 IF28m F
3. TAaxp: | A3 RF L E s hd 1 T

¢oE o R 106 & 02 0 03




N
N Y
Boeo4p &

% teei-s (Betel Nut Quid, BQ) A& s RER20% {5 » BEEUEH 4 A P
Bgag 4 » 11 Tru Scanik#F|Total movement distance%
frequencies 328 P 3 *r > @ T "LARBQRF R ARE o TEH g P AF > gt
BEIF R (754 — A4 o plus mazeR|:BE % > 5 EE- RE%E
> tropen field 2 pofF¥ 2 A7 5% 3P B3 4c > ¥ 7b > 12Forced
Swim Test (FST)= iz » pl&2 #5F mobility time~ 3§ 4c > BQiz i
ﬁﬁﬁﬁé@%?ﬁéiﬁ”’EME%%EEQ’&%ﬁ%T%
- 2ivy e

Reserpine # ¢ &2 ¥ * W FFREXR B RN EF > AL
BQz $+Pe & ¥ 8 > FLpii Sfreserpine v P A E AR R 2 PHEIR R
7% > PFST mobility$2 75 T " > 4 aBQ 10= & »c > v &k aBQ
25% 18 > P Ep'E Mreserpine 3lAzeh® Bk o KA BT e
BQ » + it *% Mreserpinez & ¥ > £ BQ¥thigh fat diet 3% & &
2 Eed T s e AR g ok o

BQ»* £ 8 (617 ) A4Sl HREERMEZ R REHEP HE
—2,‘?‘3’ EBQEGEREEE R 2 BB R (T A 2 0E% 5 o /}Ji BT
BQmt &4 e &2 4 > eBQiEiE R4 A (FSTH2~ iv* w33 » B rBQ7 I
T 2 mfBEP AL PG A o T d &SRB 8% 0 B A
#7BQ > » 3 LHBQL F REH e o BABQAF SRR A AL -

ﬁ“ﬁﬁﬁdéiﬁﬁu%’ﬁﬂmiﬁiﬂimﬁ?ﬁﬁ%
Rigd 4 2 PR 2 (75 0 T3 mae R4 5% > H¥reserpines ! #
xﬁﬁﬁ#’mméy%”&@ﬂw’mﬁé@41ﬁ%w%’@ﬁ
to R A A 2%k v BEorBQA e IE* L AR 4 2 PR G4
Fleoo ¥ B EHOR Y BQ o N ETBQIS 0 ¥HBQ HEE-E A K > BT
FRAERILE AL -

BB (BQ) ~ RER ~ Fd 4 IR 75~ &4 50~ Reserpine-$
Wom -~ mf& -~ Skl

: Betel nut quid (BQ) is widely used in South-East Asia. It

1s estimated that there are 6x108 populations in the world
having BQ chewing. The important question we want to know
why BQ 1s so attractive. In human being, 1t is reported
that BQ can increase pleasure and well-healthy feeling.
However, 1t 1s only a very few reports on the behavioral
effect in animals. In this study, we have shown BQ can
increase locomotor and exploratory activities of mice,
which will become tolerance after long term (6 months)
intake of BQ. In addition, BQ can enhance the mobility
activity of mice in forced swim test (FST) which can still
remain even after a long term intake of BQ. The body weight
and the gloss appearance of mice are kept normal as well as
those of normal control mice. After long term intake of BQ,
the withdrawal of BQ for 7 days still had no increase in BQ
intake. Such experimental results suggest that after 6
months intake of BQ, there are still no addition phenomenon
occurred. It is quite different from the methamphetamine
addiction we have shown previously. However, these



preliminary results still need further experiments to get
confirmation.

# < M4 ¢ Betel quid (BQ), mice, locomotor activity, exploratory
activity, Reserpine-depression, tolerance, addiction.
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Key words: Betel quid (BQ), mice, locomotor activity, exploratory activity, Reserpine-depression, tolerance,
addiction.

Betel nut quid (BQ) is widely used in South-East Asia. It is estimated that there are 6x10° populations in the
world having BQ chewing. The important question we want to know why BQ is so attractive. In human
being, it is reported that BQ can increase pleasure and well-healthy feeling. However, it is only a very few
reports on the behavioral effect in animals. In this study, we have shown BQ can increase locomotor and
exploratory activities of mice, which will become tolerance after long term (6 months) intake of BQ. In
addition, BQ can enhance the mobility activity of mice in forced swim test (FST) which can still remain
even after a long term intake of BQ. The body weight and the gloss appearance of mice are kept normal as
well as those of normal control mice. After long term intake of BQ, the withdrawal of BQ for 7 days still had
no increase in BQ intake. Such experimental results suggest that after 6 months intake of BQ, there are still
no addition phenomenon occurred. It is quite different from the methamphetamine addiction we have shown
previously. However, these preliminary results still need further experiments to get confirmation.



= ~?'g

TE R SHCRRREL MY BT A g v R F A2 iiq]%ﬁ?“ﬂ"é%ﬁiﬁ
Fé%frirm(betel nut quid, BQ)3!4= "% st K Tehfitmcnd r g2 o B uE R AR S RER
VR OER R S S ek B R OOk i p R IRER s R AR :}:};ﬁ—g‘g I A
@A A4 R R LA R T BT R 12 ST PR RO
A F A R R RS e %(WHO)‘ PR o RS A v R Pl o R E B

«Fjﬁﬂa‘ BARREYF 2 - 0 KW WHO e 2¥ E@ AP LR TR Y -
Bt SERHRIRA T A FE AT IR ETHACFAZ D Lo p A ¢ R 4 #5000

HELEDDE B RRH 4 IR SRR L E S LB EATH ¢ vk 4 Bick-iE 8000-10000

CIRRR ¥ T S PEY & X AR R fﬁi\*‘ B XA STERGEIN T AT e R 7
BRI - LRI T - e LR B RE REE 4 R I RE R

B2 SRR L BEFE R el 2der 02 BERL AR P32
FoORP R G TREAVRS £ 3 HRAET A S SRTE @3- iR ) 6 BE T
P R TRERE A AR EEE O APF Y ABQ BT A TRARY o AL A AT
PRIk S afte 2 o (I F RGP BQ R 6 WA A v R angE]
7R BQ A A TR R AR it 84 0 FF ,qig-’ P ’*71‘71, BQ #}4! &k si* ¢h
FAEBQ REFXALTFHACHIER I FRIEI > - ALFFLRL AP EFATY
do st ERGAL D (- AR o RES AR A RH R T H AT 6 BT b
B ALE AL G RIALCR AL 0 f R G I o o



= EE gk

AR RITT MR O (T %;;# GET G 4 - B RALALIT A & 2 A
arecoline f5d RSt 0 A 2 ROBE B % 3F 5 i B4 ¢ arecoline N-oxide(ANO) » 4= # 77 7 & %
%7 ANO ¥ i oral keratinocytes :ﬁgngé@ak:&;.smg . % hamster pouch » ¥ 1 2 514 © ¥k > 4T
I3 DNA 2 24§ L&A > @ ¥ +vg;1»§ﬁg}tﬁ‘ﬁqyﬁs4i;;§ﬂ 21 3] ANO » 3+ iz b Fg@ ANO 5 i
k% ¥ L U’Eﬁw PBLZARY T - & PR REANO EFE A G ks i & BQ

BHE AA AT B hod A

B o SRt o A '/F 5{« %o HBeA ﬁ’*’%‘t ’ i‘a‘tl [RakE e
A RAERE S TR RED REB AP > RO BN A M R R
W“’%#%wzﬁJ§§§$$ao



LIS A

FHBAMRORE T BT AREP KR EPEAREEEG 2 5 vEPFY A% F
3he U B R AR R RS KEEIEE S FRO PR ERE L4 iy B
AT 2 H e % M e A S B 1% 2 B 3 & 2 A 4o arecoline, arecaidine % % o
24 RREME AFE M o micronuclei £ 4 - Ametest R #1132 Fr] DNA 4 it 4 - sgat fF
* #4022 2 3 4c c-junoncogene > cyclin Bl % p-cdc2 2 A ILF B 0 B4 A £AR G A 4 COX-2
A TR FPPGE2 2 PGEL 2 § A d A4 4 # 4> ¥ s ;e COX-2 # %] promoter % 4|4 (gene
polymorphism)4p B » % COX-2-1995 A/A 3] # 3% COX-2gene %7t AIG 2 G/IGAl % » @ X 3l
2% (oral squamons cell carcinoma) /& *& |+ 3% 20, Haripat g TR > $FuF 1 A glutathione %
N-acetylcysteine, %3z % m® ok =k F > F FrdlHfsds2 2 B L HHPFHR27F7 0 & AR o



NP =T

a 14 =
1. fisedsl (BQ) #2728 H 2 4o a2 (BQu):
BQ75g *: 150ml % 1 wip Bras 20 ek 37°C 0 &) BERE T 15 0 g (3000g,5min) v kiR T
BQ %dvﬁ’ﬁr% (0.5g/ml) » 4k & REEIPF » 12 4 1edp 8 = & 0 & 0.25g/ml - 4% 0.01ml/gBW - #p § & +
= p - #BQ &7 B> BERE AT BMESAREHET B> BMEZAfE > Bikp K75 0Fr
* 3 r° T b ot % BQu R B 1ok A A A ki ge B o] 2

-n\

2. %P

AR 2 ICR SRR (WS 93 B 2) BH TR P AZH SR BIKE 3
B RS 22415C 0 RAEP AL 40~60% > L 1EPRE N 12 | ELE e FEp R
& %ﬂ};?fi’-@"'ﬁ‘— X eoF 68 LR AR LI FHBEE BF e L s u&kd BQ, BQH(ﬁfl‘E %
# 2 R A& G 40 P-4 20mg, 100mg & 250mg/kg/day ) > PR e gk A L ovR 2 OFEE (1.2 2 15%) o
2 FI-BP(HEAERG B2 12 B2 pRFHRRREELTY e 257 A& BQ %
FisARRIE T A LA ST L 0 306 BQ A BQuEA A5k R R IT R 2k o

3. & /éév%éi % {7 % 3247 (Behavior Sensitization) 2_p| =
B2 pl g Apd %:imp’“ = ;¢ (Chuu etal 2001) 2, g gdriEde Rl T
xy (TruScan photobeam Tracking ) » &4 7}@ w7 st (LD fod 7ad $ o

PR > R EHLE %’ﬁvﬁh"%’ﬁnéﬁz BRES) IWAFERRETER R
Frood Bl s é‘f}& - { &Ezf«ﬁvli%\#*“éﬁ;ﬁ P ERE R BQ A
W8 Fan T REELE BT P BQELGF IR g  HAF oA
F R e ¥t }3 F&é BQ i B F R RE S 2 EF L Rt 0 Tl & s BQ

Xt R REFRIE TR o mFRakt XS R %‘ég‘fﬁzﬂ BQ+ = &% -#HBQ&a >
,g\,g, 5 8 H 4o ”'r*&ﬁ—‘rﬂ BQ £ 4 Behavior Sensitization 2z i % 3%, pu L &R EH £ 4
VTl i 0 0 B - A R SR E B AR ARE P Bl kR

R@%kﬁmﬁﬁﬁﬁ%ﬂw% :

4, F T HrER A 7oA

RER A kT argiih ) DFRFLIHTED 2 REZE @ paor 2 9 d Bl e kg |
e disinhibition function % F# a+ vestibular-ocular pathway =i & 2 8 > i&@ @ w sy ‘adFH a1
Fhho— S TG %%’r} rotating rods treadmillmethod(Ugo Basile, Italy) » ",f 7% * K iR motor learning 7
memory =n# i & F &2 F ek o AW iE L % E A 2k 3L b neuromuscular intoxication index o & Bk 2t
7 OR-R B en R BdF o 40 2 60rpm(FH =5 /f‘%) B U pE > A T i B PE T (retention time)
<3180 #i % TH Y a4 ﬂ:#"&°éﬂ73£ #m REicf skt * » o A ED 6D F
TR PR A R 2 T JB%F'*

5. ¥37% F #2257 & (Novel Object Recoqnltlon Test, NOR) :
RIEEE2 BrAkPE (BR B AR &0 FHIITR) % Y4 MR S
P REER A G BRT o i‘%&”wﬁ”‘ ZRi= N U S & (50><50cm 40cm % 0 ¥ BIRB LR
i 3 Hﬁhc) MRYEE- )RS Ty R k&R HP o 24 RS REELEL R NIZAP P
fap e Bgpe et B R - F AT 100m) F P R Rl BB D A48 e RILY
SR AT ARLIE R R B Rr I B2 A4 PR ERE Y

4



ZEP R (R - B RATH S
B X wl g i 3Y

| )5 YR ?‘?:{r.;'x’»—?‘;'zﬁ'l‘jﬁ E
I it (Tf)i Lt (Tn)Eli"F'“‘ 374

ERNE Rk
BE: r;}ﬂgc (recognition index, Rl) =Tn/Tf+Tn
x100% > Rl + >+ 50 > B+ #7374 4 2 2. T 45 > Rl ;E.f? 50 >
A R

Boraiw o RI-

%—”J—f:’
_J_

]+ 50 > BT & ER
6. tFuk7F :
i & Shekhar (1993)% = ;2 jpl2g, AL F ¥ 7 p sk s:e » B B ¥ (openfield )~ 424+ (closed
field) 2 ¢ & ¥ (central decisionarea) g 5 2 prfl» FEF R LR W e 838 72 B9 iy o
‘i"%”‘"‘*@'\ﬂﬁﬁ’ THE S A R R E AR YR AR X *ﬁ%fﬁf’ﬁ?‘i%* Eoo k2o it d HF
BB R RER D BT ENERB Y OISR PR o ¥t B BRI T 5 BIFRZ L R ARIRE
TR

7. AL € 17 5 RIRE R N7 5 ¢

g v &+ Reserpine(1 mg/kg/day #

2mg/ kg/day) s A 2 K e 0 Fla Bom A & 34T 5 ,'a;:g

PITRH 21 e 2 ehT $AE S K IER o kBB Guy % Gardrer (1995) 0 22 ix s A A REFH 5 L
BREEL TR RIRE N > B 2k (AOW) > ek d T8 > 2T ek > B AR F R ds (75 bk

TARBPFARST > FELAMNE GBS L RER D ¥ M- BRTOA RILE S R L - 4
EONRIREEPN > KT ABRF A DI RS B ARNEBE I REF AP M T EP R
RERAAL ERE  FROAIFTL  BAFERS P PR 8 iapkwo
8. ok Wiy 3t

F o T oE R L

(Mean+SE ) %\ﬂ‘ ) m_zj. :g@%ﬁtg ‘b _;
Bz % 8 2 ANOVA followed by Dunnet test 4c 12 3= » P<0.05

IV ! By B WA 3
’?‘]{Z\‘fr-f j’«;‘L



A BEREEG
Part| BQ RiEREEE$ 4 2 Ffu Reserpine 2 £ %

ﬁﬁ%%ﬁ%#&@ﬁ&@é%iﬁ$ﬁi@wmw@ﬁ%&%a,dﬂ_é%%ﬁ*Dw%
pE A oopenfield AT s A BWAEF R 5 T% - & BQ(R- A = mrcie 10 X § »aibin
Reserpine 2 it * - & BQ25 = » £ =t /i 4% Reserpine » &7 BQ 7 »zipt | Reserpine s fe% > @ BQy
% BQ - & » ¥ f:#iResepine 2 i¥* o ¥ ¢t B2 E B& 7 BQ 2 BQu 7 it > K& & & close field p
Y@ © ¥ > Reserpine 4§ v close field p¥ i -C 2 F [§]** Day66 # 80-BQ 2 BQy 2 44 #< Reserpine
# 5 center field 2 p& ¥ o

B BQHEEE 4 507 75 2 BB(FST)eng s 55 % ¢ » 577 Reserpine i &7 ML B R4 3 4t

2 (7% A& BQ39 X 2 54 3 AU fIAH e RAEFER 75 0 2P A dEd Reserpine 2 7% -

Part Il BQ #:4< Reserpine 2 HFD :
BQ %2 3 734t & (HFD)4f Reserpine "# i< &% &l ;5 # E 2R TR 2B %% % o HFD &

REd g L8 (B- Az B) HFD %t Reserplne AR T2 TR XEE 2 BQ 2 BQH % R
v Reserpine 2_ it * » BQy»x & v BQ £ Reserplne ,)é > Bl 2 center distance 7 % 0 % % HFD %2

Foorv 3 BQZ BQuirf R~ C % D)°

BQ ~ HFD %2 Reserpine $1EE &l/5 8 2 #5 2 7 5 2 B2 5 (plus maze)rn*”" SiE%d Bl 2 AT oo
HFD *% i< & BQ-BQu 3 *r open field p* & -HFD 7 # i BQ 2 BQy ¥ 14 454 Reserpine 7 > open field
R o BQ 2 BQu A& £ 5 3 4v open field p¥ & > BQu 725+t BQ £ & - &close field(B) 2 center field(C)
2_ % % 3¢ i open field z_ s i -

BQ -~ HFD % Reserpine ¥+&% & 44 g;j{aﬁ BFST)2 F R EE 8T HFDi‘gﬁu @ BQ 2 2
BE By K4 7 44 pF - (immobility) » £ 2. > Reserpine f? & 3 ¢ immobility = & » 2 &£ HFD 2 BQH
B LT 5 BQ
Part Il £ Hpék s BQ $#HEEEA 575 2 ¥

9 %25 BQ l%ak»\,éfnﬁ‘_;f GPEFASE AR b o d % Fl- ¢ FAB-CZ%2 DA
o4k s BQ & 67 X BQi & REREHIEHA)Z 5 (B) EE(C)2 g% FREBFFF(D)
Ko B R G -

BQ $H6E &5 6 2 #5% (7 5 (plusmaze)z B B P s it % A BQH #wER L 58 2 5% 7 5
(Bl= A* 48 62 % 215 » 4 PR 4r > £ 2 > fclosed field 2 pr F » Ap 45 > (Bl= B) > #3% et
center % & pFERE E R (B C) -

BO HE Bl 4 7 2 2 BB(FST)enF S %4+ BQ4A S 27 = 3 45 % » *'§ i & FST-
immobility p¥ & > &% BQ 3 4v £4 32 75 o

R
i

5

Part IV £ #4k& BQ &4 af# 2 Sakliz
Q PsI B OHBEFFEIZAPEFZ 2P RESY FIRBQH L REEHEH
E2RETA20F" > &S 169 X8> e 24 P a2l Mg AL o

Edia BQ W EHE 2 IR 752 B8 (plusmaze)shP % > d Bl- 2 A~B 2 CH
FokESET  BQAS 146 % {8 > HEREERFHE 2 BT 298 F _gz,?;;g»};
5

ek BQHRER 4 g2 75 B BFEST)enf % ? » %587 BQa&s £:f 189 % - 3
SeBEEL R A 20 (mobility time)2 7 2 vP A > & A F AR LA A o
EHAASBQURERNEZ PN TRESH T BOQErRRAIHE L R HReR M1 A

6



Z AR EMAREGBOUREREFGH 2 %L FHTRNFEGE 2N BQ ey HBRER iR
H2 AR om BRI R&BQE  HIERLHFBQHEL P ENFTHEF AT BQRF4&SG A
11923 122 2 (¥ = 2)fs> % BQ®w X » £ %3 BQ & FL4d BQ A 147 2 1 167 % (¥ ~ 2)fs
BBQ- % > BEFMBQLMEFEF £ BQRAEZFFE > S 2 BQFARRLAS o



N 5;(«*,; < Ek

1. Lee CH, KFo AM, Yen CF, et. al. Betel-quid dependence and oral potentially malignant disorders in six
Asian countries. Br J Psychiatry. 2012 Nov; 201 (5): 383-91.

2. Sharan RN, Mehrotra R, Choudhury Y, et. al. Association of betel nut with carcinogenesis: revisit with a
clinical perspective. PLos One. 2012; 7(8): e42759.

3. Lee CH, Ko AM, Warnakulasuriya S, et. al. Population burden of betel quid abuse and its relation to oral
premalignant disorders in South. Southeast, and East Asia: an Asian Betel-quid Consortium Study. Am J
Public Health. 2012 Mar; 102(3): e17-24.

4. Wiwanitkit V. Oral squamous cell carcinoma and ‘chewing betel quid’. Int J Dent Hyg. 2011 Nov; 9(4):
308.

5. Akhtar S, Sheikh AA, Qureshi HU. Chewing areca nut, betel quid, oral snuff, cigarette smoking and the
risk of oesophageal squamous-cell carcinoma in South Asians: a multicentre case-control study. Eur J
Cancer. 2012 Mar; 48(5) 655-61.

6. Petti S, Masood M, Scully C. The Magnitude of Tobacco Smoking-Betel Quid Chewing-Alocohol
Drinking Interaction Effect on Oral Cancer in South-East Asia. A Meta-Analysis of Observational Studies.
PLos One. 2013 Nov 18; 8(11): €78999.

7. Keng SH, Sheu SJ. The effect of stimulants and their combined use with cigarettes on mortality: the case
of betel quid. Eur J Health Econ. 2013 Aug; 14(4): 677-95.

8. Petti S, Mohd M, Scully C. Revising the association between alcohol drinking and oral cancer in
nonsmoking and betel quid non-chewing individuals. Cancer Epidemiol. 2012 Feb; 36(1): e1-6.

9. Lin WJ, Jiang RS, Wu SH. Smoking, alcohol, and betel quid and oral cancer: a prospective cohort study. J
Oncol. 2011; 2011:525976.

10. Chang YC, Lii CH, Tai KW, et. al. Adverse effects of arecoline and nicotine on human periodontal
ligament fibroblasts in vitro. J Clin Periodontol. 2001 Mar; 28(3): 277-82.

11. Chang YC, Hu CC, Lii CK, et. al. Cytotoxicity and arecoline mechanisms in human gingival fibroblasts
in vitro. Clin Oral Investig. 2001; 5: 51-6.

12. Chang YC, Hu CC, Tseng TH, et. al. Synergistic effects of nicotine on arecoline-induced cytotoxicity in
human buccal mucosal fibroblasts. J Oral Pathol Med. 2001; 30: 458-64.

13. Chung TT, Pan MS, Kuo CL, et. al. Impact of RECK gene polymorphisms and environmental factors on
oral cancer susceptibility and clincopathologic characteristics in Taiwan. Carcinogenesis. 2011 Jul; 32(7):
1063-8.

14. Bau DT, Chang CH, Tsai MH, et. al. Association between DNA repair gene ATM polymorphisms and
oral cancer susceptibility. Laryngoscope. 2010 Dec; 120(12): 2417-22.

15. Ihsan R, Devi TR, Yadaz DS, et. al. Investigation on the role of p53 codon 72 polymorphism and
interactions with tobacco, betel quid, and alcohol in susceptibility to cancers in a high-risk population from
North East India. DNA Cell Biol. 2011 Mar; 30(3): 163-71.

16. Tsou YA, Hua CH, Tseng HC, et. al. The joint effect of hOGG1 single nucleotide polymorphism and
betel quid chewing on oral cancer in Taiwan. Anticancer Res. 2010 Oct; 30(10): 4205-8.

17. Yadav DS, Devi TR, Ihsan R, et. al. Polymorphisms of glutathione-S-transferase genes and the risk of
aerodigestive tract cancers in the Northeast Indian population. Genet Test Mol Biomarkers. 2010 Oct; 14(5):
715-23..

18. Wu IC, Chen PH, Wang CJ, et. al. Quantification of blood betel quid alkaloids and urinary

8



8-hydroxydeoxyguanosine in humans and their association with betel chewing habits. J Anal Toxicol. 2010
Jul-Aug; 34(6): 325-31.

19. Wu SH, Lee KW, Chen CH, et. al. Epistasis of oxidative stress-related enzyme genes on modulating the
risks in oral cavity cancer. Clin Chim Acta. 2010 Nov 11; 411(21-22): 1705-10.

20. Chiang S.L., Chen P.H., Lee C.H., et. al. Up-regulationof Inflammatory Signalings byAreca Nut Extract
and Role of Cyclooxygenase-2-1195G>A Polymorphism Reveal Risk of Oral Cancer. Cancer Res. 2008; 68:
8489-8498.

21. Lin K.H., Lin C.Y., Lin C.C., Arecoline N-Oxide: Its Mutagenicity and Possible Role as Ultimate
Carcinogen in Areca Oral Carcinogenesis. J. Agric. Food Chen. 2011; 59, 3420-3428..

22. Osborne PG, Chou TS, Shen TW, et. al. Characterization of the psychological, physiological and EEG
profile of acute betel quid intoxication in nave subjects. PLoS One. 2011; 6(8): e23874.

23. Chu NS. Effects of Betel chewing on the central and autonomic nervous systems. Review. J Biomed Sci.
2001; 8:229-36.

24. Chu NS, Neurological aspects of areca and betel chewing. Addict Biol. 2002; 7:111-14.

25. Lee CY, chang CS, Shieh TY, et. al. Development and validation of a self-rating scale for betwl quid
chewers based on a male-prisoner population in Taiwan: the Betel Quid Dependence Scale. Drug Alcohol
Depend. 2012 Feb 1; 121(1-2): 18-22.

26. Coppola M, Mondola R. Potential action of betel alkaloids on positive and negative symptoms of
schizophrenia: a review. Nord J Psychiatry. 2012 Apr; 66(2): 73-8.

27. Bhat SJ, Blank MD, Balster RL, et. al. Areca nut dependence among chewers in a South lIndian
community who do not also use tobacco. Addiction. 2010 Jul; 105(7): 1303-10.

28. Chen Y.J., Chang J.T.C., Liao C.T., et. al. Head and neck cancer in the betel quid chewing area: recent
advances in molecular carcinogenesis. Cencer Sci. 2008; 99: 1507-1514.

29.Jin Y.T., Tsai S.T., Wong T.Y., et. al. Studies on Promoting Activity of Taiwan Betel Quid Ingredients in
Hamster Buccal Pouch Carcinogenesis. Oral Oncol, Eur J Cancer. 1996, 32B, 343-346.

30. Stein DJ, van Honk J, Ipser J, Solms M, Panksepp J. Opioids: from physical pain to the pain of social
isolation. CNS Spectr. 12(9): 669-70, 672-4.

31. lijima M, Shimazaki T, Ito A, et. al. Effects of metabotropic glutamate 2/3 receptor antagonists in the
stress-induced hyperthermia test in singly housed mice. Psychopharmacology (Berl). 233-9.

32. Chuu JJ. Hsu CJ. Lin-Shiau, SY. Abnormal auditory brainstem responses in mice treated with mercurial
compounds: Involvement of excessive nitric oxide. Toxicology. 162: 11-22

33. Valzachi MC, Teodorov E, Marcourakis T, et. al. Enhancement of Behavioral Sensitization, Anxiety-Like
Behavior, and Hippocampal and Frontal cortical CREB Levels Following Cocaine Abstinence in Mice
Exposed to Cocaine during Adolescence. PL0oS One. 2013 Oct 21; 8(10): e78317.

34. Linsenbardt DN, Boehm SL 2nd. Determining the heritability of ethanol-induced locomotor sensitization
in mice using short-term behavioral selection. Psychopharmacology (Berl). 2013 Nov; 230(2): 267-78.

35. Gore BB, Zweifel LS. Genetic reconstruction of dopamine D1 receptor signaling in the nucleus
accumbens facilitates natural and drug reward responses. J Neurosci. 2013 May 15; 33(20): 8640-9.

36. Quoilin C, didone V, Tirelli E, et. al. chronic tolerance to ethanol-induced sedation: implication for
age-related differences in locomotor sensitization. Alcohol. 2013 Jun; 47(4): 317-22.

37. Herbert Y. Meltzer « Masakuni Horiguchi « Bill W.Massey. (2011) The role of serotonin in the NMDA
receptor antagonist models of psychosis and cognitive impairment. Psychopharmacology. 213: 289-305.

9



38. Morris, R.G.M. Development of a watermaze procedure for studying spatial learning in the rat. J.
Neurosci. Methods 11: 47-60.

39. Shekhar A GABA receptors in the region of the dorsomedial hypothalamus of rats regulate anxiety in the
elevated plus-maze test. I. Behavioral measures. Brain Res. 627:9-16.

40. Guy AP, Gardner CR Pharmacological characterization of a modified social interaction model of anxiety
in the rat. Neuropsychobiology 13: 194-200.

41. Kim HJ., Soh Y., Jang JH., et. al. Differential Cell Death Induced by Salsolinol with and without Copper:
Possible Role of Reactive Oxygen Species. Mol Pharmacol. 60:440-449.

42.Young, Y.H., Chuu,J.J, Liu,S.H., et. al. Neurotoxicological mechanism of cinnabar and mercuric sulfide
on vestibular---ocular reflex system in guinea-pigs. Toxicol. Sci. 67: 256-263.

43. Balestrino M. Young J. Aitken P.Block of (Na+, K+) ATPase with ouabain induces spreading
depression-like depolarization in hippocampal slices. Brain. Res. 838: 37-44.

44. Liang, M. and Knox, F.G.Nitric oxide activates PKCalpha and inhibits Na+-K+-ATPase in opossum
kidney cells. Am J Physiol. 277: F859-65.

45. Cass WA, Smith MP, Peters LE. Calacitriol protects against the dopamine-and serotonin-depleting
effects of neurotoxic doses of methamphetamine. Ann N'Y Acad Sci. 1074: 261-71.

46. Lee CH, Lin RH, Liu SH, et. al. Mutual interactions among ingredients of betel quid in inducing
genotoxicity on Chinese hamster ovary cells. Mutat Res 1996; 367: 99-104.

47. Chen CM, Lin JK, Liu SH, et. al. Novel regimen through combination of memantine and tea polyphenol
for neuroprotection against brain excitotoxicity. J Neurosci Res. 86(12): 2696-704, 2008.

48. Chen C.M., Lin J.K., Liu S.H., et. al. (2010) Characterization of neurotoxic effects of NMDA and the
novel neuroprotection by phytopolyphenols in mice. Behav Neruosci. Aug; 124(4): 541-53.

49. Lan K.M., Chang A.C., Liu S.H., et. al. (2009) Enhancing effects of morphine on
methamphetamine-induced reinforcing behavior and its association with dopamine release and metabolism
in mice. J. Neurochem. 109, 382-392.

50. Lan K.C., MaT,, Lin-Shiau S.Y., et. al. (2008) Methamphetamine-elicited alterations of dopamine-and
serotonin-metabolite levels within p-opioid receptor knockout mice: a microdialysis study. Journal of
Biomedical Science 15: 391-403.

BRI B B U ERS PHlEd € % F o FriiiEd ¥ % A 9% P13-16,
1992 -

2. FHE B RE T FROEY F U EFIAERFFNEL o AL FE L PT3T5
53. FI&E « H k4l X2 G BERITH B > FUEFIAPFERINEE E 0 FriFL ¥

a %5 P.76-78 -
B4, A X ~FHY HBLIR-WUFT > F L EAIPFERTNELE > FraFELF R AR
pP.87-89 -

55. B K- MR F BRI T R FOEAFIPAERFEE R R FriaiFL FE A
P.109-113 -

56. H ok FEAY 0 oA FHRELE L P36-39, 2000 ¢

57. # k& Fy d S22 FHIESEGR o %2 - & > P1-2,2004

58. F-R4AL~ Rz o FTR AL $hET F A L K S F F 32(9) » 741-745,2005 -

59. #-K4L b HIZ e A R ERE > FHEEER o 5 2 ¥ > P.1-3,2006

60. H k4L~ Pt RAOEATEL AL SA S FREKORFAP A FHESTR > V=Y

10



2007 -
61. #-k42

R R R E RIS FHIESHR > $2 47 % > P.1-5,2008
2. B IAE MR HRERCFEFTIEREEI NI HES AR E

%i%’ﬁ ﬁ+ﬁwﬁﬁ

3. &ok&

AE BB SRECER Y - R e F A PR F Af%‘:‘izw 20111 * inpress °

11



AN Kﬁ-]’ﬁ?]
Part | BQ RiBEEEEH 4 2 Fu Reserpine 2 i %

A D.

80
. H20
220 BD: Before Drugs [ Reserpine
E—1 Reserpine T R: Reserpine 7o | EEE BQH
I B0 [ Reserpine/B8Q
[ BQ/Res — . -
60 _ 60
- | - T 50 ~
@ 4 Tk T - T T ™ T -
T 4
g 40 T 40
— @
. E
= 30 4
20 A 20 4
T 10
0 0 f } f f } !
Day 6 11 20 29 38 46 51 66 80 100 115 BQ5S BQ6 Day 11 20 29 g 46 51 66 80 100
Reserpine_ - - +7) +16] #(25) - - +{12) +26) - - Reserpme‘ +f7] +16) +(25) - . #12) +(26) -
Betel Quid - - - - - 4{5)  +(10) +(25) +(39) +(59) +({74) [Betel Quid - - - - +(5)  #(10) +(25) +(39) +{59)
200 _ H20
. H20 BD: Before Drugs =1 Reserpine
4| =3 Reserpinr | R: Reserpine I BGH
180 Bl EBQ P 200 [ Reserpine/BQ
160 { 1 BQ/Res T 180 - T
T
140 T 160 4 -
T _ | T T -
. 120 4 I T 140 m &1
G JIT _ i
w T E 4| 5 120 1
@ 100 4 T Iz w
E - T 100 | ;
= om0 E :
80 4
B0 4 60
40 40
20 20
0 0 - |
Day 6 11 20 29 38 46 51 6 80 100 115 BQS BQ6 Day 11 20 29 38 46 51 66 80 100
Reserpine - - ﬂn ﬂls) H2s) - - +H12) H26) - - Reserpine - +[7) +16} +25) - +12) +(26) -
Betel Quid - - - #5) +10) +(25) +39) +(59) +74} Betel Quid | - - - +5) *{10) +25) +39) 59}
100
. . H2O0
. H20 BD: Before Drugs [ Reserpine
[ Reserpinr | R:Reserpine == BoH
B BO 801 = Reserpine/BQ
80 4 C—J BQ/Res
T B0 'II _ -
— B0 —[ T -
w
@ —
@)
E 'g 40 -
40 4 =
20 4
20 A
o 0 e L ]
Day 6 1 20 29 38 46 51 66 80 100 115 BQ5 BQ6 Day 6 11 20 29 38 46 51 66 80 100
Reserpine - - m; 1{16) ﬂzs] - #12) H26) - - Reserpine - - 4{7} +16) +25) - - +12)  #26) -
Betel Quid - - H5)  +(10) +(25) +(39) +(59) +(74) Betel Quid - - - H5) #10) +{25) +(39) +s59)

PR B b (BQ)HTRE RUR 8 2 a»“f % 17 % (plus maze) -2
A B2 CE#%BQ>D-E % Fa&# w322 BQ(BQp) > Bl A %2 D & - &% &l "L ¥/1 &+ Reserpine » »*
Day 46 p & 7 open field pFiF = %% > 2g 7 B ¥ 2 % (7 5 7 " - & BQ(A)5 * & xie 10 = 5 »ciin
Reserpine 2_ i** » & BQ 25 % » { =t &t Reserpine &ﬁ—‘r BQ $ »cii ) Reserpine 2 %% » @ BQy
2 BQ - 1% » ¥ 324 Resepine 2 % o ¥ ¢t B2 E &1 BQ % BQu # iz j& > & & % close field p
> @ 2 ¥ 5 Reserpine 3 +v close field pF ¥ -C 2 F FE]%? Day66 %2 80°BQ % BQH ¥25 ¥+ Reserpine
5 center field z_ p& ¥ o

12



140 | T H20 BD: Before Drugs
7| 3 Reserpine . .
pr—— | Res: Reserpine

120 4 1 BQ+Reserpine

100
)
&€
g %01
=
= B0 -
[=
=

40 4

20

U - -1
Day 6 10 19 26 33 40 45 52 68 83
Reserpine - - +7)  +(18) +(25) - - +12) +(26) +(41)
Betel Quid  _ - . . ) #5) +(10) +(25) +(39) +(54)

Bl ~BQ¥RER £4 5% 7 5 2 BAB(FST) -

Reserpine P? &3 "% MR R Fd 2 (75 > 4 BQ39 % 2 54 % AL fF 4 KA P (T > 2P AR

< Reserpine 2_ i¥ #* o

13



Part 11

A

BQ #:4< Reserpine 2 HFD

- H20 - H20
2 E;Ee-pme =0 Reserpine
HFD
[ HFD/Reseipine ; HFD/Reserpine
. B0 I B0
3000 - g BO/Reserpine 30 4 g B0/Resarpine
- EOH - EOH
[ BOHReserpine 0 BOHReserpine
2500 300 4
250 4
2000 -
200 4
1500
180 4
1000
100 <
500 0 |
[ o
Day 16 32 39 44 Day a9 44
Reserpine - - +(6) -(5) Reserpine - +(6) -(5)
Betel Quid +17) +24) +29) Betel Quid - +{17) +(24) +29)
Betel Quid Heat +17) +(24) +29) Betel Quid Heat - +17) +(24) +29)
. H20 . H20
[0 Reserpine [ Reserpine
N HFD . HFD
[ HFD/Reserpine [ HFDVReserpine
I B0 . BC
140 - pEEm BO/Reserpine 600 - @ BQ/Reserpine
- 5CH - ECH
10 | [ BGHReserpine [ BOHReserpine
=
100 4 800 1
80 4
400
B0 4
40 o
20 4
0 - o
Day 16 32 39 44 Day 16 32 39 44
Reserpine - - +(6) -(5) Reserpine - +B6) -(5)
Betel Quid +17) +24) +29) Betel Quid +17) +24) +(29)
Betel Quid Heat +17) +(24) +(29) Betel Quid Heat H17) +24) +29)
- oA g - pe > R B R 55— Y s A 4
Bl- ~BQ % 3 "4 & (HFD)¥} Reserpine * MEL &= & % BB (7 5 2 3258 -
— — a , . S, . 7 q H PR , -y . 3
A% B Rl HFD £ BLE & 8 X 35 » HFD % Reserpine " /E# £ 2. (75 B E - & BQ 2
‘a A AR I M N 22 a2 2 LVg - K GRS IR 537 - = ¥
BQn % &> Reserpine z_ i #* > BQu»z3 +* BQ £ & > Reserpine j& > B % center distance 7 %

7% HFD B4 » 27 % BQ 2 BQu#:4C % D)

14



. H20 . H20
=3 Reserpine = Reserpine
R HFD I HFD
1 HFD/Reserpine ) HFD/Reserpine
. 5O I 50
100 - mEEm BO/Reserpine 200 4 @ BQ/Reserpine
. BOH EE BOH
[ BOHReserpine 180 4 ) BQHReserpine
80 4 160
140 4
B0 120 4
0 z
[ T 10
E £
40 80 <
50 -
20 4 40
m -
0 0
Day 16 32 39 44 Day 16 32 39 44
Reserpine - - +(6) -(5) Reserpine - _ +6) -{5)
Betel Quid . +17) +24) +(29) Betel Quid +17) +{24) +29)
Betel Quid Heat +17) +24) +29) Betel Quid Heat +H17) +{24) +29)
. H20
[ Reserpine
H HFD
[ HF VR eserpine
. E0
100 | g BO/Resemine
. B0H
[ BQHReserping
B0 4
60 4
5
E
40
m -
Day 16 32 39 44
Reserpine - - +6) -{5)
Betel Quid #17) +2a) +29)
Betel Quid Heat +17) +{24) +29)

Bl= ~BQ - HFD % Reserpine $$&% & 58 % #£ % {7 &

B A %1 HFD "% i<# BQ ~ BQu 3 *r open field pF & > HFD 7 #

> H
%

2 Z¥(plus maze) -
e BQ 2 BQu ¥ 1 3:4< Reserpine

> open field FF ¥ - BQ 2 BQuy # £ 5 3 4c open field p* & » BQp »x 5 +* BQ £ & - % close field(B) %

center field(C)z. % % #g iz open field z_ % i -

15



=20
/3 Reserpine
R HFD
— HFDYReserpine
N EC
200 - mmm BQ/Reserpine
- EOH
180 4 m BOHMeserpine
160
140 4
120 +
)
x 1 -
£ (1]
m -
B0 -
a0 -
20 +
o <4
Day 28 39 44
Reserpine - - +(6) -(5)
Betel Quid - +(13) +(24) +(29)
Betel Quid Heat - +(13) +(24) +(29)

Bl= ~ BQ - HFD % Reserpine $H5& & % 2 4% 2§ 55(FST) o
HFD 3 4 @ BQ P &2 "% <EE B2 4 7 & L pr & (immobility) > & 2. > Reserpine F* &8 3 +r immobility
pFRF > 2 X HFD 2 BQH 2% > ¥ 5 BQ 42

NN

16



Partlll £ 84 & BQ $HE R 577 5 2 B

A 4000 -
' 3000 - E CTRL
B control ==e8a
== BQ
2500 4 3000 4
2000 4
BERE 00 | & 2000 -
i
1000 4
1000
500 4
D 0= Da 0=
ay 6 18 20 22 25 32 40 42 Y
BQ (Home) - + + + " . - - BQ(Home) 49 51 52 53 57 58 59 60 61 63 65 67
BQ (oraD) - + + + + - + + BQ(OPAD) . + - - + 4 +
Date 4/28 s/10 S5/12 5/14 5/17 S/24 6/1 6/3 Date 6/10 6/11 /12 6/13 6/17 6/186/19 §/20 6/21 6/236/25 6/27
500
350 - I CTRL
BN control =3 B0
= Ba
300 400
250 -
300
200
B 4 i
150 + +
200
100 -
s0 | 100
o - L
D 0-
Day 6 18 20 22 25 32 a0 42 ay 49 51 52 53 57 58 59 60 61 63 65 67
MA(Home) - + + + + - - - BO“:HomeJ + + + + + + + - - -
BQ (OPAD) - + + + + - + + BQ(OPAD) . _ . + . . _ . + . +
BQe 4/28  s/10  5/12 5/14 5/17 5/24  6/1  6/3 Date 6/10 6/11 /12 6/13 6/17 6/186/19 6/20 6/21 6/236/25 6/27
C 250 -
' 200 - . CTRL
NN control =BG
—= BO
200 4
150 4
150
= B 0 &
100 =
100
50 4
50
o - E— o 4
Day 6 18 20 22 25 32 40 a2 Day 49 51 52 53 57 58 59 60 61 63 65 67
BQ (Home) - + + + + - - - BQ(Home) + + 4 N ~ + o+ 4 4 - _ _
BQ (oPAD) - * + + + - + + BQ(OPAD) ) . A , P K . . N
Date 4/28 5/10 5/12 5/14 5/17 5/24 6/1 6/3 Date 6/10 6/11 6/12 6/13 6/17 6/186/19 6/20 6/21 6/236/25 6/27
600
500 - — CTRL
D. EEE control — BQ
= BQ 500
400 -
400 -
300 - =
HE 88 £ 300 4
=
200
200 4
100
100
o 4 I
Day 0-
Day (=] 18 20 22 25 32 40 42 49 51 52 53 57 58 59 60 61 63 65 67
BQ (Home) - + + + + - - BQ(Home) o+ s+ - o+ e+ - -
BQ (oPAD) - + + + + - + + BQ(OPAD)
Date a/28 5/10 5/12 5/14 5/17 5/24 6/1 6/3 Date 6/10 6/11 6712 6/13 b/1/ b/1E6/1Y 6/20 b6/21 Bf236/25 b/27
P A N . B o= A - F e
Bl- -~ BQ BiERE BB & SE Ak § PF P ARE ARH 4e o

E%‘]A\ B A C E3 DA}F‘J‘J%’E/“%% BQ'E\’@ 67 X BQﬁ4E%&25é§%&E%§(A)K *};Ft—i?‘.(B) . E}!‘EE(C)}{

% T RBEF(D)ET EHH ARG o

17

F_



A B.
30 - 160
140
60 120
100
o 40 A . 80
80
20 A 40
20
1] . . . . T 1] T T T T T
Day 5. 27 34 -62-- 70 Day 5 27 34 62 70
7K + - - + + 7Kk + _ + + 3
BO + - - - BO - + - - .
C.
501 e 1n
=B
40 1
30 4 _|__ T I
- T
-
T 20
10 A
0 . ; - - -
Day  --5.. .-.27.. ...34_. ..62_. _70..
7k + - + + +
BO - + - - -

Bl- ~BQ#d BUE® 2 £ % 7 5 (plus maze)2. B2 58 -
BOQH &KL FH2HFRFL(A)T&S 62324
iRk b (B) » ¥ At center F & pER 2 A R (C) o

v PB4 0 & 2>t closed field 2 p# ¥ 4p

18



140
. Control
3 Ba

120

100 A

80 4

60

Immobility time(s)

40

20

0
Day 5 27 34 45
BQ(Home) +

BQ(OPAD) - -
Date 4/27 5/19 5/26 6/6

B= - BQ¥HER £2 4 7 5 2 FB(FST)
BQ& & 27 X 1 45 % » *f (& & FST-immobility /5 ¥ » &7 BQ 4 4 4522 2 7 5

19



Part IV £ 4 s BQ- A2 af#2 2 g2 %
A. B.
2500 4 HEEE 1A 250 | . 1A
B =18
o 2000 - 200 A
3 I T TEET
] -
..&'. [
S 1500 4 L I I g 150 4
5 g
Q
5 £
g 1000 4 ..TE 100 A
£ 8
™
o
= 500 4 50 4
] T T T T T 0 T T T T T
Day 146 155 161 169 189 Day 146 155 161 169 189
7 E - + + + 7K - - + + +
BQ + + - - - BQ + + - - -
C. D
60 4 HEEE (A 600 -4 M (A
—B B
50 1 500 A I
40 A o 400
g B
£ 30 T 300 4
=5 E
[=
@
20 4 © 200 4
10 100
0 T T T r ; o T T T T T
Day 146 155 161 169 189 Day 146 155 161 169 189
7k - - + + + 7k + - +
BQ + + - - - BQ + + -

el z
SR PRET A2 0ER ARG 169 X fEot WA T AL e FRLER S Y R

20



50 - R 1A

40 A

30 A

openiE: [4]

Day 146 155

closelfff [t

7k - -
BQ + +

140 R |A

120 4

80 4

60 4

40 4

20 1

Day 146 155

g0 4 I |A

G0

40 4

centerftf i

20 4

Day 146 155

BQ + +

Bl- ~EH&SBQUHRRZEHEZ A
 A~B2 CRZ A% %457 BQa&?

LA A .

7

~

21

# Z(plus maze) -

146 = {5 > HEEEREHE 2 PR 5 E




40 -
el
/B
30 A
@
E
£ 20 1
=
[=]
=
10 -
D 1 i—r
Day 146 155 161 169 189
7k - - + - +
BQ + + - - -

522 5 5 R F(FST)

Bl= - B4 s BOQ$HRER K2 40 2
d FST mobility time 2. % % % % > &7 BQ 4 & £ i 189 % » 3 4 BE & f 24 21 ¥ (mobility time)z 7 3

R WA S A o

22



Body weight

4/23  4/30 5/7 5/14 5/21 5/28 6/4 7/13  7/21  7/27

Body weight

7/31 8/10 8/17 8/24 9/1 97 9/14 9/21 10/6 10/12

T2 B
BQueRE e ftpeg iz g 52 48 -

23




. 1A1-5

O 185-10
12 1 Il 1B1-5
— IB5-10
10 4
8 =

food intake
[%)]

[ 3=
1

D .
Day 113 114 116 118 119 120 121 122 124 125 133 134 135 148 158 159 160
R T T

g---+++++-----+---

BQ ik B 45 4 4 2 B8 o

B ~EP4&s
SR BT BQEEHREEN L RZLE -

R R 2

24



25 -
A5
1 146-10
. B1-5
-0 4| = 1B8-10
-. 15
=
= 10
5
. | .
Day 80 81 82 83 86 87 83 89 90 91 92 96 97 98 99
A . - - + - - - + o+ - - - - - +
e - - - - - - + o+ o+ - -
,—;,”!: D
16 -
. A5
/3 1AG-10
14 1| s 1B81-5
/1 IB6-10
12 4
10 4

g/t Iday
oo

Dey 19120 121 12124 13 134 15 147 148 153 154 164 165 166 167 10 171 172 173 188 189 190

A Tk T T ST T S T 2 2 5

B

P e i i S S

Bl ~ BIp 24 BQ {5 » $#REEEL &P BQ A& 2 B 5 -
BQiufekap 119 % 2 122 2 (¥ v % )fs> @ BQw % » L %7 BQ &¥ £ 44 BQ p 147 = 1 167
A(EAR)EBBQ- X BEFRBQLEFE 2 X BQ AU L T Ea BQ R E AL -

25



PRI F AT S R T

p#:2016/01/29

PR e

Fh LA RS EOR R A R R SR L M
SRLAE: ERR
% %% 103-2320-B-040-017- FrAas: guzin

YL R R RS




103 A LA 5777 & % § 4

PEAFHLIEH LA 3+ %% 0 103-2320-B-040-017-
PR REERRARR AR B E A SR TR R RTY Z M
g i (e
: B2td
B e T T LT ue
Be OGR4 [ (PR F|%TRT| |2 apao a4
Regi)lezdm) | an IR
RE...E)
R 0 0 100%
T GE R S YE: Y v 0 0 100% B
W F T
it g~ 0 0 100%
L3 0 of 100% |%/#
¢ i 0 0 100%
% 1 A S !
AR A 0 0 100%
% 0 &
s L i 0 0 100% i
14 0 of 100% | -+~
L4 0 0 100%
ppid L4 |[BLd 0 0 100% ,
X & 44 . " N A=
(*F#%/) |[BLismgd 0 0 100%
LiEmm 0 0 100%
R 0 0 100%
T GE VLY o 0 0 100% 5
W F T
it g~ 0 0 100%
L3 0 of 100% |%/#*
dod i 0 0 100%
% 1 A S !
A ¢ EE 0 0 100%
& 0 &
s L i 0 0 100% i
14 0 of 100% | -+~
L4 0 0 100%
gpid L4 |[BLd 0 0 100%
Sl 44 A =
(PR [Eimgg 0 ol 100% )
LiEmm 0 0 100%

B &% Bl BOHRBEAN G752 B8 v 27 LMY SE 2 g 4 28

(gt ddz | R2%BETB0F M BEERS ~ pEHFE 275 > T2 45 Reserpinez & {5
F R AR B [T R cBQE ARG (61 7 )2 RER c B 4Ed 4 2 0T ¢ A4 A EM S BH R
SRS ER R A gr F % X HEEBQBR Y (B2 RER S 4 BRI L 0 AP R
FEE P EERBAL -
R A R R =
A LB E 2 LA
PEEIEE g)g—ué
3 #eit 7] o )




X %5 P g o mal A= R

Bl L (z Frradl) 0

2 HA/ Ho e 0
By [T 5% it ki1 B 0
plEss 0
z AR e 0
B |7/ vy 0
W CETRr 0
0

FEAEREZ 22 (BRE) &k




PRIAHLEET VSRR

> 2 B R Y l%
¥ oA ]4) N ‘k—:ﬁi

7 R BE > (T- 5FL&FG o

AR R AR AR \gfgsmsz aﬁ;}f"

;%_j‘r}fﬁzr - 2: s J—é#g SRR ~ERTF ﬁﬂ 2 *ﬁ‘l\ﬂi/‘{‘ 'F'r
B (& &
E LG rg LAY g

PR AR FRAE

Gal

NEERIFLEAEAR - E SRS EFRE- FE
e (Fp > 2100% 5 )
% % @ %7

(4 # & 7]
B

2. Pk g IE LAY R B
»/\Q e B 4 D%’?z\i?ﬁv W= &
B4 &% Y 57 EE

B[] B Dmpi“‘ | Fd

Hi oo (100% 52 )

IR G ~ FOFRIRT AL E B EE 2 G "L.’;’Eﬂ;j;t%iéfqﬁﬁ@.wy iz
(B &4t i 2228 & > ,%¢~§f§fi - HBFEZTa) (M
500F % *2)

# ¥med-s (Betel Nut Quid, BQ) 4k s BE&20% {2 > BEEEH 4 4 P B3 4o
» M Tru Scani B ¥|Total movement distance% frequencies ¥=2%g F? 3 4«
@ P AEARBOPFRF AR E o TR PR BMEHR R 75 4 — R4 o Aplus

mazeB|:E %% 0 » EF - k%% > hopen field 2 PFR 2 4 5~ %"‘Pg R 4o
» ¥ ¢t 5> " Forced Swim Test (FST)” & o BIRA A F mobility timex 3 4
’ BQ£¢L L% 7f ’]@;/é%}& 2T e 2

2_0%% 5 ABQE S F IR (s o BEAR 2T E T MR -
J;E:_ ’ e 175}3 BL o

Reserpine £.® vz F * i HRER & W NF o ARILBOL HE L ¥
Bl > JL¥piddfreserpine v ' AR'E MiE g 2 BHRER £ (7 5 0 2 FST
mobility$2 75 T "% » & SBQ 10% jm»x > e A& SBQ 25% {5 » P A "% 14
reserpine 3lA=cnB AR 5 LA B EILFBQ 0 4 i

it "% Mreserpinez ﬁ@vb’z
» e BQ¥thigh fat diet 51@&\;&3\;%4 TRE o frE PR e Ak o

BQ*> £ (6 ? ) & &t HREAMWMLZ gEREoap Py ©
BQUEGERE B /Edo 4 2 BEEIE R F A2 7% v e w4 B BQAE e A4
v e BQESE A FH (FSTH2 iv* v 5 » B7BQ7 Fiv* 2 ad &4 4 BB 3

A ke oo ¥ b d @ A&REBQ 8% 0 L ANEBQ 0 4 7 EL%‘BQi%#’»i‘_}@M ' A
TBOAY SARIAL -

ggip;&éy 15 % o 3 TLBQR # AT 2 BQiSH MUBREEES 4 2
HPEAER 75 0 T3 MAERA Y o fEfureserpine’d | 2 é@ffxﬁ* » @ BQ*&




WACAOE Y (o Hhepd s 2 kil A s kR KA Y2k G B
BQ# I e 2 &L A 2 2 PFR G A e o T oh AR HOB P BQ o 2t 8BQ1S
HBQL IR AR M A A S RRG AL -




