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Abstract: Objective To investigate the methods for evaluating the abuse and dependence potential of psychoactive substances.
Methods The relevant studies were searched to summarize the formation mechanism of drug sensitization of psychoactive
substances, the establishment of relevant animal behavioral sensitization models, the characteristics of drug sensitization induced by
different types of psychoactive substances, and the application of behavioral sensitization models in the research of psychoactive

substances. Results The behavioral sensitization model is suitable for many kinds of model animals,and can be used for different
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kinds of psychoactive substances, which can be applied to the study of the mechanism of addiction, the addiction mode of

psychoactive substances, and the treatment methods of drug abuse / dependence disorders. Conclusion The behavioral sensitization

model has a certain value in the abuse and potential evaluation of psychoactive substances.

Key words:psychoactive substances;drug sensitization;addiction;abuse potential
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Tab.1 Inducing effects of some psychoactive substances on behavioral sensitization
AR o W AH B RAMRARE
- Sl C57BL/6J S, M 1mg/ ke, B FiE 4, HR2K,5d 3 0.5 mg/ kg, BT izt
vl i (28] SD X &, ek 150 mg, B#, . FHE,7d 0 5mg/ kg, & TFiEH
20mg/ (kg-d),%&ER,7d 0
ety 11 R A 10 mg / kg, BLRE 24, AR 1R,5d 3 10 mg / kg, MR i 5%
el [14] RN R A 20 mg / kg, MR iR 4, A K 1%, 1d 5 10 mg / kg, LIS E 41
vl vk (2] SD X &, #elk 10 mg/ kg, X Fiz4t, X 1K,14d 7 1 mg/ kg, & TFiE4t
#A LRI 001 5mg/ kg, kT4, £X1k,7d 5 Smg/ kg, BT iz
AR SD X R, #e 0.2mg/ (kg-d),B&ER,6d 0
LiES 35) 10/ €SB RN A 1 mg/ kg, BAEES, B R 1K,7d 7 1 mg / kg, BB EH
LES )0 SES C5TBL/6J R, et 2 mg/ kg, MRS, X 1k,14d 7 1 mg / ke, MR 24
34- PR _AATAEAEGELL)D SDRR, MR 3mg/ kg, R ERS, R 14,74 10 3mg/ kg, WIS
PR ) CD - 1/NR Ak 1.8 mg/ kg, R Fiz4, HXR1K,5d 12 1 mg/ kg, & TF &4
THEY Wistar K R, M b2 15 mg / ke, B 24, B R 1K,8d 10 15 mg / kg, I E 5+

PO EEST B — B 5 ) AT R R RE AL ) T R
1, RT3 B, 0 BA 24 1 el 28 P 3 U E R AR, VT 2%
fif vl R PRS- S AT R R 7 3R] PG R 2 AL B ]
BE 1 BT N MR35 S 9 47 Ry STE & 28 RT BB 7 R4
ARZAE 5 — FR e 1A (S — HT, ) 52 AR A /E 38, 38
S5 Hb R AT 38 /N RS SOR A NMDA 32 44 2B W7 3% -
B IR B 2A — 25 (16 B(GluN2B - PP2A — Akt) %%
Y 52 IO 98 555 FHY RS 2R TR G 15 5 AT S Ak R A AT
TR AT Tz T 2590 FH 0IRYT T Se5%

— IR 5E 2 B, /N BROR TR AT B A AR 7R ] i
PR = A T BE R A SE AR RERE IR | DL K £ 8 AE A
BRAEAE IR 5 5 OUAF 17 [ B 1 119 5 EERAF T 1, ] 8 XL
A R B RS AH D AT o0 (T AE AR AL R A5 i 3] —
FEAEFPY ) — o8 3R B, S 3 25 i 9 5
JECE | SRR P2 SR R R R 5 ST o UL R AR 4
ATV o T 0 S P/ A o i e A A 140
5 Z5iE

5 AT 0 P X RS A g o,
XoF T ORI 24 ity FTURG #1243 i (1005 BRI 42 i) L Al T 22
(R S, Fe VT /8 A 2 o) RN b I 1 3 AR Al S T v
Wy [ FH 5 AR 0 1 PP A4S 5 AN T s 1) 25 A
FEVEAY, WAk 2i 2548 b2 Al A PR I R A
2)IIfe AR T 25 B2 DFA, G4t RS Ao 24 B4 L A2 Ak 4
A RALRON, BERON, IR AR i Az v AT oA Rk
55 3) Ife PR 24 B2 A, G 3 K, £ 45 X 24 9 0 Ui
FREE FREAE ] SCER AR TE  f 32 1 AR L 2Y
fi AN KRN 5 4) 253N 1 24T AL HE 25 K0 8h 7 2%
(PD) FZ5 R 5h 127 (PK) 3 5) A 2 T A= 5 AR T
M, Qs FH R L T R R R SR B R

e H 55
585452 25 R CPP 25 H SRR BT S A e

TRBT SEERAH LE AT M BRI BAT LUR 4N o 1) 52

5 LR, JC R B 2 20 AT O AL sh A Y 5 2) A

1 B, X S A AR BEOR AN 5 3) U B 5 4) SEER AL

P B R B AN BN 85 R E , R R

oA R E B B4R, )2 0 T 2 R

BAZH ), WEFE N G AT AR BRI 5K 545 35 A 4 b

SR 5 AT O A A B T A GRS o T o

NPS, & HBURAE U L il i E A58 TR 7259

W /A R RS YR YT T A R A R b AT AR Y

0T AEAT O 2 2 B S B S 85 AT D AR B R S DA

P ) S 5 s g it B TR AT A R

GO PR BT T S A A R RO T T

S 3k

[1] COULON P,GORJT A. Tightrope or Slackline? The Neuroscience
of Psychoactive Substances [J]. Trends Pharmacol Sci, 2016,
37(7):511 - 521.

(2] + FEEER2HAT 2022 5 F B EHH 4R
4 [EB/ OLJ. (2023 - 06 - 21)[2023 - 08 — 23]. https: //
app. mps. gov. cn/gdnps/pc/content. jsp. id = 9085085.

[3] FAROLO AF, BERARDINELLI D, CASSANO T, et al. New
Psychoactive Substances Intoxications and Fatalities during the
COVID - 19 Epidemic[J]. Biology (Basel),2023,12(2):273.

(4] 30 48, F3680, 0T, 5 . AT o0 s 2030 A 2 W w8
AR T AT R A AL FE253k,2023,32(16):18 - 21.

[5] 4P&H, B, ot R3E, 5 . AHMZ 8 R THRE2S vl
b2 B ARAATI]. P E 2 k,2021,30(17):18 - 20.

(6] E4kik, 36540, F %5 . RS SAE — i hmaF
ReTr BTATIES AT ], B 253k,2021,30(11):15 - 18.

[7] PIPER BJ, ALINEA AA, WROBLEWSKI JR, et al. A Quantita-

5



HFRIHX -
Special Report

¥ %

China Pharmaceuticals

20234 12 H 5 H %5 32 &5 23 1)
Vol. 32,No. 23, December 5,2023

tive and Narrative Evaluation of Goodman and Gilman’s Phar-
macological Basis of Therapeutics [J]. Pharmacy (Basel) ,
2019,8(1):1.

(8] Ra#E, % & . T AHAHHAER L B DR TF NP
# R )] b 22 AR, 2004,20(7) : 726 - 730.

[9] FREESE L, FRAGA DESOUZA M, SCHULER NIN M, et al.
Elevated GABA levels in the medial prefrontal cortex and lower
estrogen levels abolish cocaine sensitization behavior in ovari-
ectomized female rats[ ] ]. Brain Res,2020,1749:147144.

[10] ROBINSON MJ, FISCHER AM, AHUJA A, et al. Roles of
"Wanting" and "Liking" in Motivating Behavior: Gambling,
Food, and Drug Addictions [J]. Curr Top Behav Neurosci,
2016,27:105 - 136.

[11] ZHANG Q,LI JX,ZHENG JW et al. L. — type Ca(,* ) channel
blockers inhibit the development but not the expression of
sensitization to morphine in mice [J]. Eur J Pharmacol, 2003,
467(1/3):145 - 150.

[12] QIN WJ, WANG YT, LI PM, et al. Context — and time -
dependent neurobiological and behavioral sensitization induced

by a single morphine exposure in mice[J]. Psychopharmacolo-
gy (Berl),2016,233(7):1147 - 1155.

(13] F##, % W,% WH,5. £4D9%F5 0 R H 810
Aragar 2 A G FAET] 7B H YR BIESR S, 2011,
20(4):292 - 300.

[14] LUO J,JING L, QIN WJ, et al. Transcription and protein syn-
thesis inhibitors reduce the induction of behavioural sensitiza-
tion to a single morphine exposure and regulate Hsp70 expres-
sion in the mouse nucleus accumbens[J]. Int J Neuropsycho-
pharmacol,2011, 14(1):107 - 121.

[15] LI YL, WEI S, LIU Q, et al. Mu — opioid receptors in septum
mediate the development of behavioural sensitization to a sin-
gle morphine exposure in male rats [ J ]. Addict Biol, 2022,
27(1) :e13066.

[16] BELLIPANNI G,CAPPELLO F,SCALIA F,et al. Zebrafish as
a Model for the Study of Chaperonopathies[J]. J Cell Physiol,
2016,231(10):2107 - 2114.

[17] BIAN Y,WANG XF,LIANG JH, et al. The development of be-
havioral sensitization induced by a single morphine exposure
in adult zebrafish (Danio rerio) [J]. Prog Neuropsycho -
pharmacol Biol Psychiatry,2022,113:110456.

[18] WANG BJ,CHEN JL,SHENG Z, et al. Embryonic exposure to
fentanyl induces behavioral changes and neurotoxicity in ze-
brafish larvae[ J|. Peer J,2022:10e14524.

[19] GILL KE,MCGARRIGLE WJ,NEEL AI, et al. D, receptor an-
tagonism enhances cocaine — induced behavioral sensitization
in female,but not male Japanese quail ( Coturnix japonica )[J].
Behav Pharmacol ,2022,33(5) :355 — 363.

[20] HUANG J, YANG G, LI Z, et al. Involvement of dopamine D,
receptor and dopamine transporter in methamphetamine — in-
duced behavioral sensitization in tree shrews[ ] ]. Brain Behav,
2020,10(2) :e1533.

[21] GALVANHO JP,MANHAES AC,CARVALHO - NOGUEIRA

6

ACC, et al. Profiling of behavioral effects evoked by ketamine
and the role of SHT(2) and D(2) receptors in ketamine — in-
duced locomotor sensitization in mice [J]. Prog Neuropsycho-
pharmacol Biol Psychiatry,2020,97:109775.

[22] TRUJILLO KA, HELLER CY. Ketamine sensitization: Influ-
ence of dose, environment, social isolation and treatment inter-
val[ J]. Behav Brain Res,2020,378:112271.

[23] LI G, XU S, KANG UG. Characteristics of MK — 801 —
induced locomotor sensitization [J]. Biochem Biophys Res
Commun,2023,667:18 — 24.

[24] YUAN A,KHARAS N,KING N, et al. Methylphenidate cross —
sensitization with amphetamine is dose dependent but not age
dependent[,]]. Behav Brain Res,2023,438:114178.

[25] YUAN A, KING N, KHARAS N, et al. The effect of environ-
ment on cross — sensitization between methylphenidate and
amphetamine in female rats [Jl. Physiol Behav, 2022, 252:
113845.

[26] VENKATARAMAN SS, JOSEPH M, DAFNY N. Concomitant
behavioral and prefrontal cortex neuronal responses following
acute and chronic methylphenidate exposure in adolescent
and adult rats[J]. Brain Res Bull,2019, 144:200 - 212.

[27] ZHU Y, XING B, DANG W, et al. AUTS2 in the nucleus ac-
cumbens is essential for heroin — induced behavioral sensiti-
zation[ J ]. Neuroscience,2016,333:35 — 43.

[28] TRUJILLO KA, KUBOTA KS, WARMOTH KP. Continuous
administration of opioids produces locomotor sensitization[J].
Pharmacol Biochem Behav,2004,79(4) :661 — 669.

[29] WANG YT, QIN WJ, LIU Q, et al. Chaperone heat shock pro-
tein 70 in nucleus accumbens core: a novel biological target
of behavioural sensitization to morphine in rats[J]. Int J Neu-
ropsychopharmacol ,2014,17(3) : 469 — 484,

[30] LIU YL, LIANG JH, YAN LD, et al. Effects of | — tetrahydro-
palmatine on locomotor sensitization to oxycodone in mice [1].
Acta Pharmacol Sin,2005,26(5) :533 — 538.

[31] LIANG JH,WANG K,SUN HL,et al. Potentiating effect of tra-
madol on methamphetamine — induced behavioral sensitization
in mice[J]. Psychopharmacology (Berl),2006,185(1): 1 - 10.

[32] JING L, LIU B,ZHANG M, et al. Involvement of dopamine D,
receptor in a single methamphetamine — induced behavioral
sensitization in C57BL/ 6] mice [J]. Neurosci Lett, 2018,
681:87 - 92.

[33] BULLOCK TA,BERQUIST MD,BAKER LE. Locomotor sensi-
tization in male Sprague — Dawley rats following repeated con-
current treatment with 4 — methylmethcathinone and 3,4 -
methylenedioxymethamphetamine [J]. Behav Pharmacol, 2019,
30(7):566 - 573.

[34] PATHAK G,IBRAHIM BA, MCCARTHY SA, et al. Amphet-
amine sensitization in mice is sufficient to produce both manic —
and depressive — related behaviors as well as changes in the
functional connectivity of corticolimbic structures [I]. Neuro-
pharmacology,2015,95:434 — 447.

[35] GATICA RI, AGUILAR - RIVERA M, HENNY P, et al. Sus-



