SOIMRIYeIStaIX] [ 202 55

Korean J. Oriental Physiology & Pathology 20(5):1149~1154, 2006

2 — ‘l_.
Azl FE5EE Uz Agsid vA= 2y
R|TF8" - Hgat - Axfa
=osta S TheAst, 1: Souhetn Mamstls), 2: thFetoleistal SHolZheh S}

Effect of Zizyphus jujuba Extract on Nicotine Sensitization

Gyoo Yong Chi*,
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College of Oriental Medicine, Dongeui University, 1. College of Life Sciences, Dongeui University,
2: Department of Physiology, College of Oriental Medicine, Daegu Haany University

Repeated administration of all addictive drugs, including nicotine, can produce sensitization of extracellular
dopamine levels in the nucleus accumbens and behavioral sensitization in rat, as evidenced by an enhanced locomotor
response and increased dopamine release in brain to a subsequent injection of the drug. In order to investigate the
effect of Zizyphus jujuba extract on repeated nicotin-induced sensitization, rats were given repeated injection of saline
or nicotine (0.4 mg/kg s.c., twice a day for 7 d), followed by one challenge injection on the 4th day after the last daily
injection. Systemic challenge with nicotine (0.4 mg/kg s.c.) and a direct local challenge of 3 mM a larger increase in
locomotor activity and extracellular dopamine release in the nucleus accumbens in nicotine-pretreated rats than in
saline-pretreated rats, respectively. Zizyphus jujuba extract significantly decreases locomotor activitiy and dopamine
release in the nucleus accumbens induced by a nicotine challenge. These results suggest that Zizyphus jujuba extract
may attenuate nicotine-induced neurochemical and behavioral sensitization and may be effective in suppressing

compulsive nicotine-seeking behavior.
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1. Locomotor Activity
1) d3sE

A& 250260 g9 A Sprague-Dawley Ratg (F)G& Al
Ol‘?jiOﬂH Folsld thTglotieln SEAS UM YdHEs &
ART : 2142, Het : 12417 light/ dark cycle)_Q_E ALE5IA o]
gil5om, A58 Holet 89 AFAE 2ol 7HsohL
AFAE A7) B3} Holg H20] Ao AEAIEE Holl
E28 102 Q1 AP #] E(handling)dht.
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Table 1. Classification of experimental groups and test procedure

) Nicotine
Pretreatment  Withdrawal
Experiment (ay 17 (Day 8-10) Challenge Measunement
(Day 11)
) Locomotor
Experiment 1 Saline 0 Nicotine Activity
Locomotor
Experiment 2 Nicotine 0 Nicotine Activity
Experiment 3 Nicotine 0 Zizyohus jujuoa Locomotor

Extract +Nicotine Activity
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T1. 50mg/kgl sodium pentobarbitalS Bz}t FALGIH DIF A
CH2oll stereotaxic gr&tholl 1H A7, microdialysis probe
£ 41 2919 Fu1E AN H slulE & ol861] lamda%}
bregmas #r1l, coordinate= nucleus accumbens shell(AP 1.7,
ML 08, DL -6.0)9] Qx]oll guide cannulaE x| S & 0] ML}
9} AL AHEE 0185} guide cannulaE LFHAIZIt) &
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2) Microdialysis gt

azol7ie] BF|EAIZI7E Ayt %, microdialysis probeg

A &2 E 2~3Y7¢ 7:49.”?_] 5 A

TR W A

microdialysis

guide cannula”} A X% ratE microdialysis systemol] J &SI,
oM EAHE Q8] CMA/11, 14/02 microdialysis probe(shaft
length : 14mm, dimension : 0.24x2mm)E guide cannulag E3}
of Adgict Microdialysis injection pump(Harvard Apparatus
229} 11)E 0188l flow rate 1.540/min & artificial CSF(Ql&
WE 4M)S probeo] WESICL CSFO] 42 NaCl 8.66g, KCl
0.224g, CaClz - H;O 0.0206g, MgCl; - 6H.0 0.163g2] =& 500
me} Na,HPOs - HO 0.214g, NaH,PO, - H:O 0.0054g9] +=&%
500 me7t ERFEHC T o]FH rk

Rat7} bowl cage &ollAl AFREO] FZlole HERdA
microdialysis system& &3l 208 1ZHOF probe £9] ¥FE3
S #idelol gk Mlx g Fsl -70TS deep
freezero] AAFSE H 21519
3) HPLCE ©]&3dt microdialysate ZHZHDOPAC, Dopamine,
HVA)

HPLCZEY
monobasic, 1.7mM sodium octanesulfonate, 25uM EDTA,
0.714mM triethylamine , 10% acetonitrile (pH 3.0)E 13391
mobile phase= Sykam 7121 pumpE O]&3} flow rate 1.0
ml/ming EFIT}.

Column : HR-80, 80x4,6mm, 3pm particle size : ESA
coulometric detector - ESA, Coulochem[, Model 5011 with
analytic cell, Guard cell Model 5020A.

4) Probe YXERIE ot =& ol‘A“-! 747<

==

: Mobile phase - 75mM sodium phosphate

Microdialysis 48l0] By} Foj|= nucleus accumbenst] 9]
microdialysis probed] QIX|ER1IE 8 XTAIGH AZS 95iH
24 formalin bufferS 100mf formalin(37%), 900mSFES, 6.5g
Na;HPOy(dibasic), 4g NaH,PO;HO(monobasic)2 E3I51 U=
Art. MElAlFeE 8789 NaClg 574 120) 5oA TEAC
] 2Yg)2]d4=0) formalin bufferE 242} 4 7 RE] S84 Sof Wol

E2 X0l ZX5 H tubeE ol BHE # ULE SINC
Microdialysis241g vl 39 EBRo)
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T8 £HS LI descending aortaZ ZAES}IL, AH R0
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1. Locomotor activity

79 B¢t salineE F1. 3 5019 3717k AX 114
UZBel ost wigst we oASHADeNY 2582
1012.5+215. 10]__LL 7=

AlZ3 EO'Q} B oz vt Uiy
ZQ1(100mg/kg, p.o)yS 2
ZEZJo] 3265.81994F Zt

4%0 r L
4000 i o
3500 ’ i
3000 1
2500
2000 -
1500
1000
500

0

'O saline
O ricotine
| REdd]

distance

salire ricotine e |
|

Fig. 1 Effect of Z. jujuba (systemic nicotine) on the locomotor
acitivity in nicotine or saline-pretreated rats. Rats were pretreated with
saline(Acute nicotine n=6) or nicotine(repeated nicotine n=86) or (repeated
Zizyphus jujuba n=10) twice dally for seven consecutive days and tested with
nicotine challenge on day 11. Data were analyzed by repeated ANOVA and
followed by post hoc Tukey test. ##P¢0.01, as compared with corresponding data
of saline group.n™P<0.01, as compared with corresponding data of nicotine group.

2. YFE gl —:—Oﬂloﬂ«lalﬁonlﬁD gepis
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(n=6)2280.0+44.4% Z7I5l0] R0l BiSl] DA REI7E F9)
SHA A= Ak
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Fig. 2. The time course effect of Ziziphus jujuba on changes of
extracellular DA levels in nucleus accumbens of rats preinjected
locally with 3mM nicotine. Rats were pretreated with saline(A, Saline-pretreated)
or nicotine(l, nicotine-pretreatedior (@, Zizyohus jujuba-pretreated) and tested with
a local challenge of nicotine. Results are means +SEM of the amount of DA in
each semple expressed as percent of basal values. Data were analyzed by
repeated ANOVA and followed by post hoc Tukey test #, P<005, as compared
with corresponding data of saline group.n™, P<0.01, as compared with corresponding
data of nicotine group.
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Fig. 3. Effect of herbal medicine on changes of extracellular DOPAC
levels in nucleus accumbens shell of rats challenged with nicotine.
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Fig. 4. Effect of herbal medicine on changes of extracellular HVA
levels in nucleus accumbens shell of rats challenged with nicotine.
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VIFEIQ] ZH27)HE nicotinic receptor(nAchRs)S] agonist
FZA] ventral tegmental areacA] T A} HAHZE FALL
= dopamineZ]& A}=3bH NE, vasopressin, endorphine,
ACTH, cortisol £2 ZE71A g A=, DOPACTH
HVAE 25 dopamineQ] thAlx¢ld] €Ul ©F DOPAC/
dopamine & HVA/dopamine®] H}£0] dopamine turnover?]
ANEZA AgE.

AEFFOE N9 circuitd] FT BHEE ASE dHA U
=0 BESkeE B9E 8 8N (a) reward[nucleus accumbens
S} ventral pallidum] (b) motivation/drive[orbitofrontal cortex
<} subcallosal cortex] (¢) memory and learning[amygdala®}
hippocampus] (d) control[prefrontal cortex®} anterior cingulate
gyrus|Solct. FES! 0] circuitE2 DA neuronQ ZHE] AFAQ]
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