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Effect of agmatine on intrathecal morphine analgesia
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[Abstract] Objective To observe the effect of intrathecal agmatine(AG) at the spinal cord level on morphine tolerance.
Methods (1) Twenty-four SD rats were divided into four groups: control group, pure intrathecal injection(i. t.) of saline
(15 pL) 5 morphine group, i. t. morphine(15 pg/15 pl) s AG group, i.t. AG (12.5 pg/15 pl) ;s and morphine+ AG group,
i. t. morphine (15 pg/5 pg ) and AG (12. 5 pg/10 pL). Rats of the four groups were injected with 0. 2 mg bee venom
subcutaneously in the plantar 5 min after i. t, and the numbers of spontaneous paw withdrawal reflex were recorded within 1
hour. (2) Twenty-four SD rats were divided into three groups: control group, pure intrathecal saline (15 pL); morphine
tolerance group, i. t. morphine(15 pg/5 pl) twice a day for 4 consecutive days; and morphine tolerance + AG group, i. t.
morphine(15 pg/5 pl)twice a day for 4 consecutive days, on the fourth day the rats also received AG(12. 5 pg/10 pL). Half of
the rats were examined for thermal paw withdrawal latency and mechanical withdrawal threshold after i. t, and the other half
was injected with 0. 2 mg bee venom subcutaneously in the plantar 10 min after last dose; the number of spontaneous paw
withdrawal reflex were recorded within 1 hour. Results (1) Compared with the control group. the numbers of flinches of
intrathecal morphine and AG groups were significantly reduced(P<C0. 05) . (2) In intrathecal morphine tolerance model, the

thermal paw withdrawal latency and mechanical withdrawal threshold were significantly increased in the morphine tolerance+
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AG group compared with the control group (P<C0. 05) ; morphine tolerance + AG group had significantly stronger inhibitory

effect against spontaneous s. c. BV-induced pain, with the number of spontaneous flinches within 1 hour decreased significantly

in the morphine tolerance + AG group(P<C0. 05). Conclusion

Intrathecal AG has synergistic effect with morphine in pain

relieving, and it can also reverse the morphine tolerance induced by repeated i. t. injection.

[Key words |

T e Cagmatine) s BK M ik 52 {& (imidazoline
receptor. IR) M N R PEBC IR 72 h AR Bl 2 RGN T
W AEAE AT T DR bk AZ AR R o' 1 B 3 22 44, T
HATRE S5 B A N-H 2-D- K& &R (NMDA) 52 {& A
HAEF PR DA S R — iR A e 3 R (80 b
SRR, BEFERITICT M AS B LA 55 B AR
FRCPR AN JEE K e M g8 1 Y B ] L AT e 5 0 i £ 42
IO ) st 8 T 0 S el O /0 BT 52 R4 o 1
T 5 ok A e R A 361 /0N By 0 96 R T 375 & 11 R 2 ik
W B, 10 4 8 T £ S R Y R AR e BB RIA 9T
A - 28 245 49 iy i ) i S50 i 22 5 B R R R L A B
SAFE . B H T T HE A P9 R KT e in 5
TR RIS 32 RO M B2 RS A
5% 38 220 BUAE IR S 56, I T e A Sy 28 9 B
2 B 2 AT AT

1 #EIFTE

1.1 ZhHA A" FHiERHEE SD K., &5
(20020) g, HH 55 DY 28 B& K 2% 52 50 Bl ) ol 42 it
[ S5 3l Wy A= 7 VF AT IE % - SCXK (42) 2008-016) ],
R R M (At 910907) W [ 7 6 25 A B D
IICT Jie (145 . 57H1361) | % ¥ B (bee venom, BV)
¥ A & B Sigma A

1.2 XA BV EAwH & &L B SD KR 24
Rk a8 6 KN TESS AR B K (15 p)
Xt BRI T B E (15 g /15 D) 41 BN T
BT B (12, 5 pg/15 pl) 45 85 P [R) i 45 7 i
(15 pg/5 pl) FICT M (12,5 pg/10 pl 4, i K
R FHANAZIE 5 min T K TES 50 4L
(0.2 mg) BV B, WEHidk 1 h WKRMWA X
a5 JE TR

1.3 KAFHADEFEAGHEZLE ILSD
KRE 24 B0k s Al g4l 8 K85 Py B B ER K
(15 L) X HEAL; 8 P9 gl it 52 20, B R 2 IR (7
6:00F1F “F 6.00) 5§ P9 7E S5 B HE (15 pg/5 pwl) +

agmatine; morphine; analgesia; morphine tolerance; pain

[Acad J Sec Mil Med Univ,2014,35(8) :842-846 |

0. 9% AL A S 10 L, 3 SE 4 d; 5 P 0 i it
ZAIT M 4, BOR 2 WOBE YT B M (15 g/
5 pl) 0. 9 HAL B TE S WK 10 L, EZ 3 d )5, T
55 4 KIT I 8 o9 S S HE (15 pug/5 ) + KT B
(12.5 pg/10 pL) . B A 25 10 min J5 0 B A )
VP AR S0 R AL AHOR B B, 3 d e R R AR R AR
109 . A e LA A1 A 3 AT, BT A R R
Xof e W 77 £ i 245

L4 REAMADH 2 BV Bk BEA 6 & & L&
2 HSD KR 24 H.,500 34,84 8 H.8HA
BHER 7K X B2 5 8 P I M TR 52 2 5 384 P9 0 R TS A2+
THEH . TG4 dARPRE) BAR 13 WUR JrEE R 4 R
AR THHNAZEE 10 min LK T EH 50 pL
(0.2 mg) BV 8, W& IFid® 1 h N KRR A &
i JE U UCRR

1.5 #ARER % Yaksh %0 9 S if iy m
BEETEHATRR., KRRZ 2% 0 E b Z 4 (40 ~
50 mg/ke) BRIFJ5 . 59 K75 006 & , BRI 28 )5 . A
AN 7 AP 2 ) AN U0 I B K LB R A 2L
P, 2R 8 T BRI 4 JRARHENR (29 1 mm X1 mm) , 57
TEOE A, 28 PN 1) RN B AR 2 PEL10 4 (H
A Natume 23 7)) MR S W) R/ 5 8§48 2
g A Y BE 25 (3~ 5 cm) . S 56 J5 A 35 0 ) 5 B Y
FEMAME ., 2B IEA 0.1 mL A BERAK, B
1A A A9 R i 5 TR 3 L T B R A ek R R
BANO, SRRy E T LA L B, IR 88 S 1,
SR R R B R BT S, R 3~4 d, WE DY
RIS R TCIE S e, TS5

.6 XABARABAEMNE F—BHAVIEERM
(30 cm X 30 ecm X 30 em) JUE T & TR A 30 cm
BIZRF b ME W sh W) e R TG 3, S5 I T 3 )
YIPE SC R A P & Y 30 min DA b, i 22 0 W 4 L S0
B H — N R 5 — IO R T G 2% 7 2 8
SN LLL 0.5 /s B 38 EE HE T E I T
SRIEH 10 L Az R K w48, B4 1 B IR T



e 844 -

R KR 2014 F 8 LB 35 &

PRSI .5 min J& 37 E KR )R 50 L (0. 2
mg) BV A KB — M5 BRI 0 BT L3R5 R R
BRI S 36 46, HF 4R 31, B IR iE 5 1 h IR R
FI k46 e R L
1.7 R AAAR TR B Fo 2 ) 50K 20 69 ) 2
1L7.1 KRR RSN E K — B AL
(30 em X 30 em X 30 em) T T00HS k4 22 [ (1)
30 em @ AR b AR OK B TAR L R R BRGE B
7w )a, LW FH FFF Von Frey F 4 (N & K
North Coast Medical 2> F)) ¢ 1t 8k 22 W 4% 3 15 ] 3%
R BRI IE o A Z MR S B Hr sk 4~
6 s, KEAERNET ] N 8 EFE T Von Frey £F 4E B
A B S UE Nl VA faby ol B K AN TE= %
ST SR (46 2 B R 98 A PR SEE . BERR 10 s
I — W, HELE 10 W, R =5 WHR K Von Frey £F
YE XTI 1 T EAE S 50 %6 B HLBR AR 2 1R, BP B AR
FB, FRITIR 20 g, KT BLERHE A 20 g,
1.7.2 3R SR R AR R B4
T T0 o MOFF L RS R 5 mom JRE B B8 B 19 355 WA A BL B
BSA (30 cm X 30 em X 30 em) 1, iE TH TELKE
30 em MYZRF B DAL, K BR7E & N I — € i
AL E IS g, B KBTS B BE OF R S 0E
RTY-1 B A sl #AH A (VG 22 0 S AL ER T ) ) 6 AT
U5 A 2 DA — 5 BE B9\ 3 388 AU 1T T X 9 R B —
5 R B S 1/3 Ak, FLYE A 2 Y IR O B
B 5 mm, I s AT f B 5 B 4 2 ik ok G
] P S AR SRS I T R (B e s) . 4 3
W, [l — AL B 10 min, A R E] B 5 min, BOF
T (A Sy AR 3 S 17 08 AR S0 O O S AR bR . >
30 s JG 2O D452 1k BECE L DA A S B3O IS 4 25 B A
P A LB R v R TR 30 s,

T RO RUZE 2T 1 d Se il e #0597 IR 0 1k
Sy S m AR B BT . s ) o R BUR 245 S 4% T A
SO AR YT 3wk, BUCE (R, RO P 2 60 )5 AR B,
W2 45 S e KB 200 H 43 LB (percentage of
maximal possible effect, MPE%) %78, MPE% =
[ ORI Z I 9 10 V8 AR 30 — 0 285 i 1 v AR 080 / O iR
WAL ) 30 s— FH 25 B R 1< 100 %4,
1.8 %4 ®m R SPSSI3. 0 BiF T4
SNT. A BRI o4 s Fon AN R ¢ &
5, 4] AR R A IR R Oy 22 4 . I O 22 4

(ANOVA Fisher’s PLSD) %t i+ 5 &b . & 58 /K
W) N 0.05,

2 &5 B

2.1 INT T3 ADErA R RAER  RIRTE
5 BV AIEECR R 4R B 40 RS RS 1 h, 4
FECE D R 5 A R KO B2 LA, i P 3 G e e
HRM 1 h N A &40 SRR B8 > (P<<0. 05) L TIESE
BN T S e BV IBER A & W B A IR, 8
WL TIUT B R 1 h WA & 46 L R B> T8
FRER KOG R ZH L H 22 R GE it 2% L (P>0. 05),
P [ I 2 7 M- IO T e R Bl 1 b A A & e S 36 IR
Bk — 25D | 558 DA T S I ME R P 45 T T K
I E A G L (P<C0.05) . S5 A4 /R
PUMIC T frle oy MEIRE 5 FH 245 B A DI [R) 28000, T 34 56 0 e

XF BV i ECH A AR
1000
2w N
% 2 s00F T
g L
% E 600
22 40k
2 £ 200F T X
Control Morphine ~ Agmatine  Morphine+
agmatine

1 BHARERIHEES(BV)E1hH&~%E
BESHERIRE
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injection of bee venom (BV) in the plantar in each group
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Tab 1 Change of the thermal paw withdrawal latency and MPE% before and after treatments
n= 8,xts
Thermal paw withdrawal latency ¢/s MPE%
Time Control Morphine Morphine Tol'erance+ Control Morphine Morphine to!eranceﬂL
t()lerance agmatine tolerance agmatine
Day 1 9.1042.01 99.1040.01 100. 0040. 00
Before 19.53+1.04 18.0541. 46 17.5441.47
After 19.99+0.01 29.9740.01" 30.0020.00"
Day 2 10.15£1. 20 37.15412. 36 39.96431.49
Before 23.65+£1.35 21.68+1. 46 22.96£1.56
After 24.78+£1.32 24.78+1. 34 25.67£2.12
Day 3 12.34£1.31 14.32+11.65 13.58412. 50
Before 22.11+£2.55 22.11+2.55 21.11+1.23
After 23.56£1.47 21.56+1.47 20.18+£0. 83
Day 4 11.2341.02 11.4549.76 80.07+18. 39 A
Before 23.31£1.35 19.3541. 36 21.19+£2. 14
After 24.06+£1.63 19.2841.73 28.94+1.82%

MPE% : Percentage of maximal possible effect. * P<C0. 05 vs control group;” P<C0. 05 vs the same group at day 3; 4 P<C

0. 05 vs morphine tolerance group at day 4
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injection of bee venom (BV) in morphine tolerance model
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