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Establishment of tree shrew chronic morphine dependent model
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2. Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The clinical use of morphine to reduce pain is limited because of its drug tolerance, dependence and
addiction. In the present study, the tree shrews (Tupaia belangeri chinensis) developed morphine tolerance and chronic
morphine dependence by morphine injections with increasing doses (5, 10, 15, 20 mg/kg body weight for 7 days).
Meanwhile, the naloxone (1.25 mg/kg body weight)-induced conditioned place aversion (CPA) and the withdrawal
symptom were also found. The tree shrew model of chronic morphine dependence can be used to investigate the
withdrawal symptoms and to select potential withdrawal symptoms reducing drugs in the future.
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s R AL Y5 — R AL 25 0] 8 (Leshner, 1997). i@
INRESVANILYE P RLD QTS HESEY/ L e Ve N EIP
[ 25 1% Il /A 3807V

W H#E: 2011-12-19; 8232 HMH: 2012-01-05

YRR RN AW )a, SRR K
AR, T IR 2N S, AR AR TR R
(Ree et al, 1999). FIWr st JaFh 255 2 A5 r= 4K
A, w5 2 5 WA R INTRER, BE RS2
(2 AR FE DU LS k. e MR . /)
SRS S ME 4~8 h f5, BRSBTS AR FS S
995 W 2% 7= A2 B 52 9 7 W E R (Schulteis et al,
2004). 25T S 1) 4% A A7 IR B (conditioned
place aversion, CPA)¥i fH i W T B DO B ML/ 45
5RE 58 RS A5 5 B L 5 o] S A A A, 4
AT (IR 5 T 0 5 8% T4 [F) BB ) A B8 /45
S, MR TR I DO/ [REEAT A (Li et al, 2006,

BT H : “9737 TH((2011CB707800); = E AL B AR G LR T ZET7 17 5 H (KSCX2-EW-R-11)
*1ti i /£ (Corresponding authors), E-mail: yuanma0716@vip.sina.com; wangjh@mail kiz.ac.cn

W AREW AN IV, BEREUE



13 PIKHFEE: 1S G AR RS ) st 7. 15

Xu et al, 2004). Kk, CPA & —AHIWishW & & 7=
A= UK SRR ) R BT (A zar et al, 2003).

Bl T 248 H (Scandentia) B i £} (Tupaiinae),
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R (Peng et al, 1991; Sargis, 2004). Kt #4E 15
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TR SRR S A R oo P ol 7 2 R A6 A R B, A
TR U] RSl P AR/ b R A 28 Py ) 42 B LA P
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1.2 KWHAM

IR HE: £F5, 10 mg/mL, YLBHEE—HIZ)
fIt5 070802; FHERANIEHEA: K177, Sigma-Aldrich, 1k
52066110, M RKH 0.9%4BEERKECE 1.25
mg/mL.
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Tab.1 Experiment design and the schedule

5 Y5 ST \ o I i 0 i (mg/kg P X K
Fap  MNAUERS MSAUEA SN ALiEn CPA W AR 7155 3 E AT R (ma/ks HE X 3
Date Injection of  Injection of  Injection of The schedule of CPA training and withdrawal e morphine injection dose per
MN group MS group SN group day( mg/kg body weight X times)
D1 M M S 5X3
D2 M M S 5X3
B 16:00 FFUH AL T I
D3 M M S The pre-conditioning training begins at 16:00 1023
D4 M M S 15X3
D5 M M S 20X3
D6 M M S 16:00 JF46, FRAIAEAMZM 30 min 20X3
The tree shrews were confined in the non-preferring
S s S box for 30 min from 16:00
18;00 JF4f, FRAITEN 22 0 30 min
N S N The tree shrews were confined in the preferring box
for 30 min from 18:00
16:00 CPA iz,
D7 M M S X
CPA tests began at 16:00 253
M M 12:15 MN 4. MS 35T 407 B W Atk
D8 +S.N 4S.N S The recording of withdrawal symptoms of MN group 25
’ ’ and MS group after naloxone injection from 12:15
S 12:15 SN ZHE ST 94 B LSRR
D9 +S. N The recording of withdrawal symptoms of SN group

after naloxone injection from 12:15

M: gHE(Morphine); N: 447% i (Naloxone); S: 2 #:7K (Saline).
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fHo R(ZLFT CPA 53 0=21 5 P 15 84 1 1) /(2046 9
B IS )+ DA PN 452 B B ) o 1 2R R>0.50, RoR %30
W LU EBAE R, WIZLAR A 403 18:00 HIfE4N
IEIAE, RAA AR Z A, 47 R<<0.50, NSRRI
LGS RS, LR AR Z A

ATE: D1~DS FIEHE T FrftbEs, D1
RE A HEMEE, BL Mean£SD (7R,

Fifa gt Hr ¥ SPSS 16.0 for Windows 1f
1T+ CPA 73 HiUA Mean=+ SE 3£ 75,20 PN K FHBCXT -4
5, LR ML AEAR K05 . P<<0.05 FIRES
L BEMER, P<0.01 EnAkEEER.

2 4 B

2.1 =4AFEH CPA 1T EL

MN 0 Gy Wt o, X5 A 29 I AR B I8 DR
E(1=2.903, P=0.034); BRG] LR ENE, MS 4
(1=3.18, P=0.13)f5* B8 7 M 52 F (1) I 1) 70 S5 A A0 5 14

% [FIFEF S I A& I %A 230 SN A RS
WA (=—2.038, P=0.134) (Jd 1). LA Ldauind,
MN  ZH BB = A DR AN A2 DR A i S 403 W A
gy PORIAE L, T2 T4 W g5 5 T
AR i ™= A TR BOREAR, 115 1 R 493 i
AFE AR PR

= LTS
Pre-conditioning score

10r  + amm LRSS

Post-conditioning score

0.8
# 2 0.6
< <
58 04

0.2

0.0

MN 41 MS 41 SN 4
MN group MS group SN group

K1 2 CPA 704K
Fig. 1 The CPA score of three tree shrew groups
* P<0.05, MN 204 AHALRT Ja 2 B b i 2 B PE 75 5 (MN 41: n=6; MS
H: n=4;SN4: n=38).
* P<0.05, MN group CPA score showed significant difference between
pre-conditioning and post-conditioning session (MN group: n=6; MS group:
n=4; SN group: n=8).
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2.2 WETERSTS LbEL
JHit MS 4R MN 20 3 5 XL 5 SN 4117
ZH A IR BRI 22 2 DL s WeiEIR, I8 5 KRR
TRWHER AT TR (3R 2),
Fz2  PIENFLK R AT LA

Tab.2 Withdrawal symptoms comparison between rats
and tree shrews

Pt PN

BEEK Jumping. ¥R Cunnilingus. 14k Writhing. ¥ &
Grooming. ##3k Shaking head. {2+l Wet dog shaking.

Similarities

AR VeI Washing face. JI\GZ i Paw trembling. /i )2 Drifting
Ny 75 Yelling: WLWEWK, WIWL Twee To(n/a)
B\ JA i Paw pattering F(n/a)
f8]37. Head-standing T(n/a)

D 1ffe£enfes kv J2 With iE Head grazing, tail
AN grazing
Jo(n/a)
Jo(n/a)
Jo(n/a)

Ji(n/a)

575 Diarrhea

# M Swallowing
B£2F Grinding

23 MEHEFHERMBAETL

LR AR b, 2R AR R AR S e 1 d R
1A T 2R R B (1=8.698, P<0.001), Fifi 517 %4,
5 HF R RS = A T 52 (1 2) 0 2E B ER 7K 2 AR B
WEABMAE . R, AL 20 7E g 5] 1
), B OOAR BB SRR S AR B

% - M4
160 M group
— -0~ S4
I S group
C
= 140
.20
2
=1
&
g 120
i L
100 . 2 . )
1 2 3 4 5
KAg Day (d)
B2 AL AT N 2 (M 4 R0 AR 2R ER /K 41(S 4)
BB A AR A

Fig.2 Body weight changes in M group and S group
during pre-conditioning session
#Pp<0.01, 5 1 RGHERHET. EAREE, GREEER. M 4.
n=10, S #: n=8).
**P<<0.01, body weight showed significant difference between before and
after the first morphine injection. (M group: n=10, S group: n=8).

2.4 FMHLETEING MEE ST AR X L B AR IR E
BE
FACHTIEE 4. 5K, HABEERKAIAEL,

ME = S B B 2 D H 6 £ € A AR I A S 3
(t=3.454, P=0.003)(I& 3).

= MAIZIAH A
Red box score of M group
*%
08r - ST
1 Red box score of S group
0.6
L
R 2 o4k
s
SR &)
02
0.0
M4 sS4
M group S group

B3 ST 2 (M 2R AR B ER K (S 2H)
FIL/NEARGER LS Eg=chi e it
Fig.3 Red box scores of M group and S group in
pre-conditioning session
**p<(0.01 M4l: n=10,S 4l: n=8).
*#P<0.01 (M group: n=10, S group: n=3).
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ARSI I, RE R = U S 14 ) B, AR
W) 80 0T N Il A — 5 ()T S2 FARORSE, T8 et 49 28% il
TR, PR BMTREAR, JT LR RTE il CPA.

TE AN ARV s A ATL I A 2 A AR HL B AR
F(Tiffany et al, 2004). 2590125 5 AE H & 1E 5k
DRI 3R, 170 24 40 T IRt P 77 A= PR T BT R A DR B 8 7
HPERALIR 3R o FEASEIG Y, 1E PR R A R 3R
VESS, T A 5 A DR 25 A A 2 T R A 1) e
AR, BASCE TR RA DG PR BT IR 3R . S50 R 3AT ]
RPL: MN ZIRETS MS 41, SN 41 b, W EE
HOOT G AR R TR Rt o 12245 SR 55 Wk A 2R sl A
FARIE — 5 (Marc et al, 2003; Karyn et al, 2010). X
T Rl 0F P e A ARORS S FH R 52 AR 35 40 71 44
IS EAHEIRE, 25 BT 7B BRI R A O R A 855 2
R AT Oy, AR AT AR T 25 R
TR ROTEZ

NZKER S8 i BT R A G X I . FTRR] AR
TIRYE . MRVG . MR SO Ry IR e A RS
R fiG A AE o A% W PR A TRE IR 5 N 2R — & (A
Uz Ao tedn: bR e R A e, L R R3] ST s ke
FoU R A 22 1 25, 55 N2 IR0 B I i PR A AR
W AT, 5 AR T R RS AEAEAL, Sk
FEMiHE, 5 AR “EAR AR AR H
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AT REAT e AT (R N 52 5 s, R e A
USRI o AEASSTZIR B P A A v S e e
WIS B, 2 5 T A8, XM — 7
Ui B, B BV A D e R Y. BE AR 5, PRI
PRIV REAR o A AHED T LW P SR I IE .
TiAb, ERIER 5 g B R A O, BT B K
SIS BRI AN 7] 551 2 1) 4096 W o 15 e 05 54 B VS
SRR

CPA I KT RE PR A A2 ) T B ) 2 15 7 A2 244
WA FRAR o 2590 R (R AZ OO AT A 5 P 24 )
F(Leshner, 1997). [Klitt, 25P) MR ] DL 71 Bk
e B B ML A s il i FH 24 2 sioa vk 24

DAAE R TUR IR, 614 S8 30 4 4 B (1) sl mT LA
VE R iy MEAROR K FR FR o ARSI IR, B4 R 5 e 1 25
KRG I TR 1) 2 PR, U AR AR
A S L MEOR R bR 2 — o AHAE, FEZ G 1)
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