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Effect of rhynchophylline on behaviors of methamphetamine-dependent zebrafish and
the mechanism
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Abstract: Objective To observe the effect of rhynchophylline on methamphetamine-dependent zebrafish and explore the
possible mechanism. Methods Zebrafish were divided into control group, amphetamine group, low- (50 mg/kg) and high (100
mg/kg)-dose rhynchophylline groups, and ketamine (150 mg/kg) group. Conditioned place preference (CPP) was induced in
zebrafish with methamphetamine, and the staying time in the drug box and the tracking map of the zebrafish were observed
with Noldus Ethovision XT system. The protein expressions of TH, NR2B and GLUR2 in the brain of zebrafish with CPP were
detected with Western blotting. Results Compared with the control group, zebrafish in methamphetamine group showed
significant variations in the staying time and swimming distance in the drug box after conditioning (P<0.05) with obvious
alterations of NR2B, TH and GLUR2 expressions in the brain (P<0.05). Treatment of methamphetamine-dependent zebrafish
with high-dose rhynchophylline significantly reduced the variations in the staying time and swimming distance in the drug
box (P<0.05) and in the expressions of NR2B, TH and GLUR2 in the brain (P<0.05). Conclusion Rhynchophylline can inhibit
methamphetamine dependence in zebrafish, the mechanism of which may involve the expressions of TH, NR2B and GLUR2
proteins in the brain.

Key words: zebrafish; rhynchophylline; methamphetamine; drug dependence; conditioned place preference

HEAR R (MA)JE BRTEEE AT R Al X2 OI(E 55 00 m A DA SEALIEIT = A 2R

ity BRI TS A VR T R e 227 A LUK
S oA ZE MO , T HRX A 28 R G i i AT o
TN 2 Y BRAAR AR R PR 7 T Y 7]
B AWTERY], MAXT S S AFER K2 L)1 (DA)
RERHZICRA W BRI BN 3 2N

r#= H#A:2016-09-16

EETH : {5 HARIE4:(81229003,81673628,81573706) ;)M TR
HoHRH F AL 5 H (201300000050)

Supported by Natural Science Foundation for the Youth (NSFY) of
China (81229003, 81673628, 81573706).

VEBRIT B & LA  E-mail: 93043841@qg.com

EISMESE SR, #2184 S, E-mail: cherrymo@fimmu.
com; RIS F , AT EEN, A7+, FLi : 020-61641675, E-mail: zIl@fimmu.
com

SR A VR REEVE ' SR BRI A R (1 T
BT LRI RE AL SO AR A 2 AR PR T e
R AN TE AL A5 . AE R LRI B E A il
Hh 1 G S — s R AR (TH) , e AR fk T
DA e DA FIAR AL AR ATIAF T4t R 3
B A MAREF 519 K BRUA R B i (CPP)
R E KRN A BRI N -H - D-R A AR
(NMDA) SZAFeiAI i da . i CPP A RURBEAZ N
o- R H ELEE R (AMPA) SZIA R IAE L2 T
i N AMPA Z /AU e k81K

H RO TR PR S A RO TRy PR A
B I F R 259 . A IBERRL P SR S B [Uncaria
rhynchophylla (Miq) Miq. ex Havil.]A% 324 80857,



- 1542 -

J South Med Univ, 2016, 36(11): 1541-1545

http://www.j-smu.com

WVENIRITERRAMI Y . FRAT T TS SRR 4
FHERRBE A 08 XA PR AR U™ A R o7 B D 2300
PIHRIZRP S [ RS R FU P NR2B 25 (2R 11 -, ]
i MAMHS R BRI Y GLUR2/3 FOE AR 5 1E 7 7KK
IR LB TR A TR — A T S A PUAR TR
PR A 2 TE M . RS RO T 24 R
KNI 2 AT BT (DR R AR K
A BEEy ta 2y SR s, H iR A MAR DA
KAGE, BEDOAER— P4, B350 N
TR TR A FER A B FT 57
BE i SR B AR ISR eI MA S
B a7 B 2 T 2 e o MASEE S a1 10
SEFRPRAI AR MBS, i ) NR2B . TH fil GLUR2 —Ff
R AFA IR, X MATE S RBE S (25 U 1A
HR TGRS I T E R TR A AT RIS o

1 #HRFn A&

1.1 #h#

111 &0 SRR EAR N (methamphetamine)
WA 1 R R BRI it S 9 8, #1LY5 1212-9802) 4 e
Wako Pure Chemical Industries, Ltd. 4=, 4it 5 184-
01931, Tricaine methanesulfonate (MS222), 4 H sigma
NH], Anti-NR2B(AB1557P),Anti-GLUR2(MAB397),
5 F Millipore, Magic Mark (LC5602) , 4 H Invi-
trogen, EhMRSEUIHE S, W VT3 B = 24 JBE A A7
PR 5 : KH090701, faAERER/K, A,

1.1.2 %shdy BRI AB RMEERET 0t gy R
FREERE 0 g Pt 0% . 3~6 1 AR 0.5~
1.0 9. FERGENICGEEARFR RS, i RG0E
1 28.5~29.5 °C; 3k 47 0.03%~0.04%; pH7.2~7.6; =
BOGIEFEH 14 hyERE(8:30 am~10:30 pm), 10 h M1k,
1.1.3 Ik MM E 7 fs (CPP i)™  fiT
PRBIA 16 cmx9 cmx9 em., fafir A —IG shBwT, il
DLKE T 5 UATEARSFE A PINA6  F Bl = , £ m]
DITEM M Z I F eriiEsl . AR —MEAEE, s —l
iz 37 A A P AR 2 om O SR A
Noldus Ethovision XT system (Noldus Information
Technology, Netherlands, http://www.noldus.com)
1.2 7k

121 VAR AEHE T3 & CPP A 09 & 5 AT A
el S AR SCER (13 ] LS RS s 2 )
SEIECh £ R R IR IR A A (R e s WA Vo B
2R SR ZGHT AT o o b R GE S AT
HFEA T I DU IBRAAT B KR 2 > 15 3
Yo DN BPR S g A P aIBE AR 1, AR Al T
PIASFER Z [ B FF R T, B 55005 15 min, DUSAFSE
LA S FR O , 10 SR AR Sh B A A 5= R I TE]

Bzt ik F ARV B 22 00 2 5 s 1) JI A IR £, 50 2%, 4%
BEBL BRI 434 - (1) 25 X HRZ 5 (2) F AR PN e
RVZH 5 (3) B AL + 44 i Bl A 7] 12 4 (50 mglkg) ; (4) 18
T+ BH T e 9] 2 (100 mg/kg) 5 (5) 575 +58 i iR 2
(150 mg/kg) . B 1045

CPP Ry 37« BN LI TR 2179 do (1) 3
LRI < H B I f0 B Tk ST A F T UIZR% CPP AR 4,
A~ CPP A /K AL T 5 om, DLHIE SR 5 17K IR,
ENPERTE 2 do B 3 RIIE R IRE T IrE R
() L i 22 A6 Y 45 BRI ) (15 min ), JF HOH
Noldus Ethovision XT i {f: > i i H % £k [#] (5 min
) (2) U4k AR5 4.6.8 K, BRas EHAL AL, B 45 4 BE
3= A 200 mg/L MS222 7 ik h #E A T BRI, FH L
S VR S A AT P T S R R TN B (40 nglg) SRR
F TR 2 41 (RE 2546 ) 45 ming 3ER 246 5 Tw
FRAZ A — 3 B PR B T, AN RE e 2% L A
VRSP AL . 45 minJ5 B0 f BRI 15
EIREE I ET , I B 70%101 B 5 2B (40, S
HRGK . 25 D 200 mg/L MS222 %
VRO PRI I 1 S A A AR A T A R /K, 10 pL/4k, 2
A PRSI — 3 ()5 T K, A T ABED
s R S AR BRER K, 10 pL/ g% SR A L E T
T 2 A6 (AEREZ5%6) 45 min, 2 34 (2) MR 25 3%
XTBES A TINS5 (4) KD < FEAR YR 24 h s (D
%5 9K ), % H Noldus Ethovision XT system illi= it &
B H o fe A7 B w2 A0 (PEZGAR ) i 45 BA e 1) LA K 7E
CPP 411z Bl 2 8] , L AT T A i 22 46 1 1 1)
()28 M HF SR g

YA T« R A B £ TR S R R TN B e
FRERIKINZE 12 h 5 W45 LR 22 B Hy £ 28 MS222 AR
T F FH G0 e S i G 3 s 3 S A 1L 114 24 0 i R
(AR a2 ST S0 50 mg/kg , v 20 1 S 44 e
100 mg/kg , S i 2 7 53 S B R 150 malkg) , 885 FE
HB B R MNA OISR, 25 XYL
ZHBE A AR AR A0 B A BEER /K (10 pL/gk) , Hifthih
PRS2 —B, 1S4 255 d.
1.2.2 35 & fx ) NR2B. TH #» GLUR2 & & £ ik 4]
RSB 04 T AR PRI E I K i st , B
i, S0 SR EUE 1, AR R, SR western
blotting 1% 75 1% 43 5l K6 I B 25 £4 figi 1 NR2B ., TH £
GLUR23FhEHFRIA, T LAB-actin PR,

2 R

2.1 FRAE RS FHED & CPPALAIAT A S &
R B 1 £ B SR TR s S 255 A P2 AR

(R B I IR] 22 525 LA E B B3R 25 5+ (P<0.01),

FREE ta 2 RN S LR 5 I A A



http://www.j-smu.com

J South Med Univ, 2016, 36(11): 1541-1545

< 1543 -

B . SRR B I AT IR RI2EAH ., SRR
e 7R 2 R SR 2E B £ )| iy i A8 P 24 4 R 15 o
] 2 B S/ 1N (P<0.05) , T AR M P71 e 2 Bkt £ )|
SRR o () 22 A I B 3 25 5% (P>0.05, &1 1), 558
FIZHAH Eb R B T | e A 2R (i sh i B
i EMH2E R (P<0.01) ., SERIZAH LG , AAHen s 7 i 2
IV TR ZE B e e P2 AR I B PR B A k22
5(P<0.05) , FAFERRARTR 2B 2 £ 7 P25 i 3
FEES S RORIZE T 24 51 (P>0.05, (1 2) . 4Bt L ff
ARG 7E CPPAAAZ S K I LRI 3

500 e

w S
o o
o o

N
o
o

Mean difference

100 -

# #

Control  Model

Low does High does Ketamine

Gorup

Bl SARDEilGaEEFAEEINENEE

Fig.1 Changes in the staying time of the zebrafish in
the drug box after training in each group (n=10, Mean+
SD). **P<0.01 wvs control group; "P<0.05 vs model

group.
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Fig.2 Changes in the swimming distance of the
zebrafish in the drug box within 15 min in each
group (n=10, Mean+SD). **P<0.01 vs control group;
"P<0.05 vs model.
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Fig.3 Tracking map of zebrafish in CPP box in each group.
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Fig.4 Expressions of related proteins detected by Western
blotting.
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Fig.5 Expressions of different proteins in zebrafish
brain (n=10. Mean+SD). *P<0.05 vs control group; ‘P<
0.05, “P<0.01 vs model group.
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