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Abstract: Objective To study the analgesic sites and mechanism of total alkaloids in Papaver nudi-
caule (TAPN). Methods

and two different routes of intracerebroventricular (icv), intrathecal (ith) in mice and rats and comparing

The sites of analgesic action of TAPN were observed by adopting Formalin test

EDs, of TAPN in writhing reaction in mice induced by acetic acid by ip and iv administration. Results
TAPN significantly lowered pain score of the early and late phase of Formalin response and was more sen-
sitive in the late phase. Inhibition of TAPN at the same dose by ip administration in writhing reaction in
mice induced by acetic acid was stronger than that by iv. The ED;, value of TAPN at any time by ip admin-
istration was lower than that by iv administration. By means of central microinjection, TAPN by icv ad-
ministration induced remarkable analgesic effect in mice, but TAPN by ith administration had no signifi-
cant analgesic effect. Conclusion The sites of analgesic action of TAPN are mainly at periphery. TAPN
has also central analgesic effect, and the site may be at the level above the spinal cord.
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B A b K (NS) 4. M| WEFE (20 mg/kg) A,
TAPN B8 (74,37 mg/kg) 4. F4/PR ip 4
THMAYE 30 min, FARAERE sc 1% BR
Ak 10 pL, S HIMERC R ESHE 0~5 min (R
D K 20~30 min (BLEIHD BIZRAERIFIES . 0
A ATEB WL A BT A ET ;2 4R R 3
aHERBE. FARELFETHAXHE. 48
WFE 1 BEHA ots ERARB#T ¢ BE).
PEAr = (08, + 12,4285+ 32,) / (¢, F £, 25 +12,)
fista s E AT B 0.1.2.3 min B% B FFLERE

F 1 TAPN X8R5 B/ BN KR
HIRW (xts, n=10)
Table 1 Effect of TAPN on pain reaction in mice
induced by Formalin (x+s, n=10)

NoEEAMRTS5ERGE. BRRE, E4&i0%
4§ 10 min Py FFL B, 7158 25 M % LA B B 990 6
R, UBHEFHAERBM D 50% U EXNAEBER
TERIR. ERAE 2, BRIE\EX 2 4R KA/
RENPERBEAYERBH EDo & 95% AT f5FR, &
RRE 3.

ML= (NS HF B — A HAFHHELO /NS
P HH A X 100%
2.3 TAPN Z5 B MBI T B4 25 (intrathecal
injection, ith) A REIEH
2.3.1 TAPN ith A4 X/ PDREBER . MR
ith 43255k . LR A [ s /D U BR AU, A 4 54k
EMBTHE, B Li~L. B, LR B RERM
RS ERE A 1 min REBEHT,—

Hl & ¥ 4
OBy osrmn mTwmnT WEAHR 10 pL BUNR 40 R BEBLA Y 4 41,50
NS - 1.96+0.13  1.68+0.07 NS 4 .GHE (0.05 mg/kg) ZAF TAPN (0.4.0.2
e 20 1.8640.11  1.04+0.12%* mg/kg) 4,48 ith 2525 10 pL,ip 0. 7% BE#R 0.1
TAPN 74 1.6340.08*  1.1340.11°* . , .
37 1.8240.14  1.3440.08" mL/10 g f&,#ELICFE 10 min RN ER,ITE

H NS fi k& *P<<0.05 **P<0.01
*P<C0.05 **P<C0.01 vs NS group

2.2 TAPN ip 5% iv 4253t /)5 BUES B i o iy 41
FAEA - BUMNR 90 R BN 9 A, B4 10 R,
43 83% NS 4.ip # iv TAPN 50,25,12.5.6.25
mg/kg F B4 (0.2 mL/10 g),4Z)5 5 min K4
MR ip 0.7% EERR 0.1 mL/10 g, MEBE/PNRAER

25y o AR B AT BB R LR 4.

2.3.2 TAPN ith AZX KBEWEBER: KK
ith 25 .ip IRE L ZH 35 mg/kg MBKKR, 2
BIHMBE L~L RO E W, EARZH PE-10
F% (W& 0.28 mm,5ME 0. 61 mm), RFEH MO
ERBEBREBHL  XRSBECHAKRNETE, 3
M. SAEHAEE FIRMER. HES. FARSE

2 TAPNip M iv BHNBRBIBRAKRENEE (xLs, n=10)

Table 2 Effects of TAPN by ip and iv administration on writhing reaction in mice induced by acetic acid (x+s, n=10)

& 3 #oOE By AYHFMAEKRE/ K + 10 min~1) W/ %
/(mg-kg™!) BB 11~20 min 21~30 min 31~40 min 41~50 min ~ 11~20 min 21~30 min 31~40 min 41~50 min

NS+NS — ip+iv  22.743.7 31.344.2 30.245.1 19.443.8 - - - -

TAPN+NS 50 ip+iv  5.742.9*** 8.9+3.8*** 8.3F4.2*** 6.8+3.5%** 749 71.6 72.5 65.0
25 ipt+iv 10.445.6**  15.043.5** 15.6+3.9** 10.0+2.8** 54,2 52.1 48.3 48.5
12.5 ip+iv  14.643.3**  20.6+5.3*  17.94+4.1** 12.6+3.4* 35.7 34.2 40.7 35.1
6.25 ip+iv  18.8+3.9 22.745.6*  21.545.1*  15.343.6* 17.2 27.5 28.8 21.1

TAPN+NS 50 ivtip  6.74£3.2*** 10.944.3*** 8.143.7*** 6.9+£2.9*** 70.5 65.2 73.2 64.4
25 ivtip  11.14+4.6**  16.345.7**  15.64+4.2** 11.244.8%* 51.1 47.9 48.3 42.2
12.5 iv+ip  15.348.1*  21.5+4.6%  19.0+3.9**  12.7+4.7* 32.6 31.3 37.1 34.5
6.25 iv+ip 18.543.4 23.0+4.9*  22.245.6*  15.944.3 18.5 26.5 26.5 18.0

5 NSH#: “P<0.05 **P<0.01 ***P<0.001

*P<0.05 **P<0.01 ***P<0.001 vs NS group
%+ 3 TAPNip M iv KA EHMEBE/ D BRHAKRKEMHEE ED, R 95 K HR
Table 3 Analgesic EDs, and 95 % confidence limits of TAPN by ip and iv administration
writhing reaction in mice induced by acetic acid
EDs0(95% ﬂﬁﬁ)/(mg ¢ kg_l)

KR - - -

11~20 min 21~30 min 31~40 min 41~50 min
ip TAPN 23. 36 (16.06~33.98) 25. 87 (19.12~35.00) 24.96 (18.28~34.08) 26. 37 (19. 31~36.00)
iv TAPN 28. 21 (20. 48~38.87) 26.58 (18.44~38.31) 26. 32 (18.59~37.26) 27.04 (20.17~36. 26)




* 556 h2%5 Chinese Traditional and Herbal Drugs #5 36 355 4 3§ 2005 4 4 A

% 4 TAPN ith AL NBERI/PDBREAGCREHEW Ls, n=10)

Table 4 Effects of TAPN by ith administration on writhing reaction in mice induced by acetic acid (x+s, n=10)

_— OB BHEFHERE/ QR » 10 min~1) MR/ %
/(mg + kg™!)  6~15 min 16~25 min  26~35 min  36~45 min 6~15 min 16~25 min 26~ 35 min 36~45 min
NS — 24.6 31.9 28. 8 21.5 — — — —
124::13 0. 05 8.24+0.6** 11.94+0.9** 10.4+1.1** 8.44+0.7** 67 63 64 61
TAPN 0.4 20.4+2.4 28.7+3.2 27.3+1.8 18.7+2.1 17 10 5 13
0.2 21.2+2.6 29.6+2.3 26.51t2.4 20.6+2.8 14 7 8 4
5 NS H . **P<0.01
* * P<C0.01 vs NS group
6 RFFHLL A EHEMET EEEN KR 24 2.47
R, RE 180~220 g, BN R 3 4, B) NS 4, mgrf 2.1
(0.5 mg/kg) 4 TAPN (1 mg/kg) 41,45 ith §§ Lat
25 10 L, B 10 pL ARSI, FES 28 €8 1! 3
25 1 min PG TE AR T EZGJE A 5 pl A Lol
TR B S . A2 R R . L=
o B H BB o - R WQ—OE 98 I B X 510X ,/jfjm 60 %0 120

B ERBEER (KX 0.1 ms, 5% 5 kHz, Bir i
EBE0.0ZmA,MERE 1s), HIEBREIERY 1/3
i, USIESIMBREMEMEE mA) ERXFR,
HEREMBEE 0.3 mA UTHRRH#TIZE, S
25 RGP YR, 1B] B 20 min, B SF B8 7 o Al
. MAHFEWFBREE 1 mA MY HAR
BT, &R, 1 mA EREFER. UAKER
R L EULE EAEREREM.
PRAHIMAMLEE: KR ith HAMBE LR
HRiE  AEHEEARR 10B 20 pL,10 min 54t
FERB.BHERE MEEERENMNERAHER
. Z5RLHE 1,
2.4 TAPN 20 = %% (intracerebroventricu-
lar injection, icv) AJEEFBIEH
2.4.1 TAPN icv B4 /PRKERER. PR
icv A5 LA B D BCKER, 454k &M

1-NS 2-TAPN 3-hgmE
1-NS 2-TAPN 3-morphine

B 1 TAPNith KAMRBRIUMFTHARRE
REHFM (xts, n=8)
Fig. 1 Effect of TAPN by ith administration
on tail flick reaction in rats induced
by electric stimulation (x+s, n=8)
BHG8 ENRAEERSHRERZE, HR A
EFEMEEAMA L AEHSEENAL 2
mm (FEASNEEEEH RIWER), 4 1 min
HEG IS 5E, —KEST RN 10 pL BUMR 40 R,
BEDLAY N 4 4, B0 NS 4. mgHE (0. 05 mg/ke) H
TAPN (0.4.0.2 mg/kg) 2,435 icv 45%5,5 min
JG ip 0.7% EE®E 0.1 mL/10 g, H ip BEBRGRISE 6
SR ITARE LR E 10 min HEHAELHE LY
x40 A SR BR) 40 L B SR MR 5

%5 TAPNicv AAMEBRE/IBRBKEREHERE GLs, n=10)

Table 5 Effects of TAPN by icv administration on writhing reaction in mice induced by acetic acid (x+s, n=10)

a3 OB BHFHERE/ QK + 10 min™H) mHR/ %
/(mg +kg™!) 6~15min  16~25min 26~35min 36~45min  6~15min 16~25 min 26~35 min 36~45 min
NS - 23.71+2.8 32.4%2.5 26.8%t1.9 20.6+2.1 — - — —
" gk 0. 05 7.9+0.6"* 15.1+£0.4** 14.04+0.8** 9.9+0.7** 67 53 48 52
TAPN 0.4 8.4+2.1* 15.94+1.3** 13.8+1.9** 10.1+1.7** 65 51 49 51
0.2 15.442.2* 21.3%+3.1* 19.9+2.4* 15.7+1.6* 35 34 26 24
5 NS ##. *P<0.05 **P<0.01

*P<0.05 **P<C0.01 vs NS group
2.4.2 TAPN icv AHX KBMWEAREM: KR
icv 4Zhdk.ip JRE L Z 8 35 mg/kg B, K
W B FESL R E ML |, 2% Kong and Klippel X

R EEEAER 0.7 mm . ABERLK 0.4 mm
WS B A BRI EEH AN E N AR, )
IO R B B AN E B TR TR
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MBE L, FARAESE 6 RIFHELR  ERBUEM R ZE
HEMAR 32 R ME#ERA, AE 180~220 g, B
Mirh 4 H,84 8 R, NS 4.8HE (0.5 mg/
kg) #H# TAPN (1.0.5mg/kg) 4,55 icv 4525 .
EHALN . REAL BAMESHE - KE
HAMEEKY 0.5 mm MESHE K 10 pL 5B
B HEAMEE, AR 1 mn, FHTE
GBS ESHRYE 20 min, U ARELY . AH)E
A [R) e T P e, 0 3 P 2 0 6

TR ALK KR dov 425 W 35 5
EBENEBEEALYIERLEAEE 10B 10 pL,
10 min JGAEFE K B, BURFE K G 8] R, 2 IR EHE o
EEHEM. ERLHE 2,

2.9

RHERS
LR
-
©

-~
—h W B
L

5110l20‘30 6OI901120
t / min
1-NS 2-MGHg 3-TAPN 0.5 mg/kg 4-TAPN 1 mg/kg
1-NS  2-morphine 3-TAPN 0.5 mg/kg 4-TAPN 1 mg/kg
2 TAPNicv KA BHMABARER
EEHEME ks, n=8)
Fig.2 Effect of TAPN by icv administration
on tail flick reaction in rats induced
by electric stimulation (x+s, n=8)
3 g
EANRGEREES 1% B/RDRA =R 5
B ] 4% K B O OK M R, I R BN B A AT,
Dubuisson ZUHA N MR BEERBILEEARR
8, 5 (0~5min) ZHTEHBERDHEERE
RIBOH A M2 AR R T R 8RR RN A (20~
30 min) AT BB M TR DTS 2R 8RR
BLRR S A LR B 5T 45 R R B TAPN XW/hRER S
ARBUR 8RB PR S AR T B A R
UL B TAPN BRRESD ) B 58 5E A B 51 42 M 58
i 8 BB BN B B E R A R A
9 SR

Nakamura™ 8 F & Bl ES B #1444 51 00 2
Tolmetin & ip M iv J5 M4 FE EDso K& I 3 1 i
B P 24 0 o B DA ) LR R AL R R
W FESNA Ak I SRR 2 W 1E SR AE S A,
ip A )E . ERARWMT EREFER. M iv 4
HUEE—BIEAHEREE 4 g E
Fi s 8 EDso 6oy /N F EDso avr 3 R Z» GHEE T 1E FHEF AL
R, ip AR AYTE LRIAM,. R E A
PRASHBAEABIEM K EDsvwpy BE KT
EDyo vy ASLIS BA R ICER A HE™S, F/ BUES BR
AR MAE TAPN 4255 & MR BA EDs o 39
/INF EDgo oy » M B ip B iv ZF 8 TAPN, /MR
AR R MBI REZD ip K25 K58, 44 TAPN
TERE /R Th AR SE B v Xof B S0 2 08 I I 5 b 4URR Y R
L HEBT TAPN BB IE A EZEH .

ALBFE BT T TAPN icv & ith Bifh442
BEM/DREBRAGENARAERENERIER,
GREASLEAHHGNE UMR ip A K EDs N
25.14 mg/kg, KB ip 425/ ED; R 62.35 mg/
kg) ML icv B MR 0.4 mg/kg, K 1 mg/
kg) TAPN E& BB MEMIER, W ith FHEME
TAPN T B#BEM, &7 TAPN £F KB E
FHERIEA, W ARKERIERBATRAFHEU L
B 2254
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