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Study on Analgesic Mechanism of Senecio scandens Ultrafine Powder
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Abstract: To investigate the analgesic mechanism of Senecio scandens ultrafine powder,and pro-
vide theoretical basis and reference for the S. scandens analgesic. In this study, 6-week-old Kun-
ming mice were used as experimental animals. The suspension of S. scandens ultrafine powder was
prepared.and S. scandens ultrafine powder was administered at high (360 mg/kg « BW) ,medium
(180 mg/kg + BW) and low (90 mg/kg « BW) dose groups,after 7 days of continuous administra-
tion by gavage, follow-up related experiments were carried out. The analgesic effect was verified
by formaldehyde-induced pain model and hot-water tail-flick,and it was used to distinguish central
analgesia and peripheral analgesia. The analgesic mechanism of S. scandens ultrafine powder was
investigated by naloxone antagonistic test,reserpine antagonistic test,and detecting the concentra-
tions of serotonin (5-HT) and nitric oxide (NO) in serum and brain tissue. The experiment

proved that S. scandens ultrafine powder could increase the pain threshold of formaldehyde-in-
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duced pain model and hot-water tail-flick in a dose-dependent manner; Naloxone and reserpine as

opioid receptor blockers and anti-noradrenergic nerve terminal, respectively, could partially antag-

onize the analgesia effect of S. scandens ultrafine powder. S. scandens ultrafine powder could sig-

nificantly increase the content of 5-HT in brain tissue and reduce the content of 5-HT in serum

(P<C0. 05) ,but was not significant for NO. S. scandens ultrafine powder had central and peripher-

al analgesic effects in a dose-dependent manner. The analgesic pathway was related to opioid re-

ceptors and NE;It also exerted its analgesic effect by increasing the contents of central NO and

5-HT,and decreasing the contents of peripheral NO and 5-HT, but the effect of regulating NO

content was not obvious.
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Effect of Senecio scandens ultrafine powder on the formaldehyde induced pain test in mice

21531

Zt#s R B A Cumulative time/s

Groups

I #1 Phase I (0~5 min)

Il #8 Phase [I (15~55 min)

BA P X} B 4] Negative control group
BH M X} FE 26 Positive control group
=74 High dose group
i3] & 20 Medium dose group

&) &4 Low dose group

50. 2045, 14 77.7145, 58

48. 7746, 31 36. 2244, 88%
31.40+7, 52¢ 43,2646, 227
35. 5144, 215 52. 605, 75%
45,6645, 730 70,3447, 277

() 5 K04 JE AR A RN 7B 3R 22 57 038 (P<20. 05) 5 AR [ RS 78 3 m 22 7 0 .3 (P<20. 01) 5 JA B Al [F] 7 £ 8 8 7 1

FRiERRZE RN B (P>0.05), T

In the same column,values with different small letter superscripts mean significant difference (P<C0. 05); And with different

capital letter superscripts mean extremely significant difference (P<C0. 01) ; While with the same or no letter superscripts mean

no significant difference (P>>0. 05). The same as below
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Table 2 Effect of Senecio scandens ultrafine powder on the hot-water tail-flick in mice S
20 %) E % A FH 25 )5 3 {8 Post-dose thresholds
Groups Normal threshold 1h 2 h
B %) I 41 Negative control group 7.84+2.80 8.11+2.52% 7.58+3.36%
[H ¥ X B 2 Positive control group 7.7442. 54 12. 582, 66 14. 6843, 98
&4l High dose group 7.08+2.53 10.26+2. 37" 11. 3142, 344
R340 Medium dose group 6.85+2.56 8.47+2.22% 9. 4642, 238
574 40 Low dose group 7.08+2.55 7.58+2.42% 8. 622, 3480

2.3 QUK ER A I8

2 3 A1, 5 X HE 4R LL L 43 R 40N BR
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B OB 5 4 3 R I G 2 0 N BRCFE FE 290,
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YUAHEE , 20 98 35 B 5 T BRI H 25 19/ B 7 60,
90,120 min Z J5 g B {8 34 ih B — s 72 Y B IR
(P<C0.01) , 4R &L A% 1A Jn s 559 R 473 A5 40 98 1
FH 30 BH 40 3 B 356 40 00 T T B 9 RO R . B2
T HOGA AR AR B L BRI AR 5 B R 28
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Table 3 Effect of naloxone on analgesic effect of Senecio scandens ultrafine powder s
ZH 7 1F % B H 255 B {E Post-dose thresholds
Groups Normal threshold 30 min 60 min 90 min 120 min
X} H& 4 Control group 17.33+4. 84 17.16+£4.82  17.36+£4.52%  16.8943.29%  16.8843. 78"
Y43& B 41 Nal group 17.18+5.01 17.89+4.46  17.9144.26%  18.2844.00%  17.97+3.76%
THOGHE B4 SC group 17.1944, 37 19.14+4.13  24.5345.55%  26.7643.27%  27.06+8.98M
T B Ok + 94 9% i 21 16. 4044, 48 18.6044.72  20.3844.38%  21.34+4.31"™ 21,964, 07"

SC—+ Nal group
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Table 4 Effect of reserpine on analgesic effect of Senecio scandens ultrafine powder

T WG O & 5 8 i F 56 G A B S R A
60 minff Hy 37. 27 % & F] T 23.50% (P<0.05), 7F
90 min B 50. 64 % &%) T 33. 58 % (P<C0. 05) ,{H
BRI AR T AR SE A A o Ud B R Il - T 5 3 0T
L R ORI A S B R LR AR 0 R A AT
fie 5 P e e ph 4838 I NE 45 6.

21 5 EH BB H2§)5 {8 Post-dose thresholds

Groups Normal threshold 30 min 60 min 90 min 120 min
XfHE4H Control group 17.324+4. 87 19.00E4.44  18.94743.92%  18.9044.09% 19,4643, 86"
I SF-2H Res group 17.79+6.14 18.07+5.04  18.14+5.52%  18.65+5.02% 18.19+3.52"™
T HSLHE M4 SC group 17.284+3.67 18.90+3.73  23.72+5.88% 26,0343, 24" 26,4846, 58"
T LG8 SRy + ) 1 S 21 17.3643.37 19.3245.46  21.4445.05" 23,1945, 03" 24, 91+5, 69

SC+Res group
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Fogm R 5-HT muk B B E iR
(P<0.01), 1M NO ¥k 27 AR EH(P>0.05), T
LR Ok B R AR I 3 NO Fn 5-HT Mk, 5
BP0 B L AR L 8 R a2 5-HT i e 8 A i 2%
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AR (P<C0. 01), 1M NO ¥ B iy 28 1k H A3 & 57 i 4l
TRF) 2% Bk KO (P<C0. 01) 5 4% 5 4 28 X 1fi 35
i NOLS-HT ¥ B 1 8 5 2508 1 2 o 2K T
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Table 5 Effect of Senecio scandens ultrafine powder on NO and 5-HT concentration in brain tissue and serum

| i 202 Brain tissue I35 Serum
Groups NO/(pmol/L) 5-HT/(ng/mlL) NO/(pmol/L) 5-HT/(ng/mlL)
BF 1 % BB 41 Negative control group 21.99+1.49 125. 87+ 2. 34 23.5140. 494 157. 965, 39
TEXT He 2 ositive control group . 34=0. L 282,587 . 500, © .49 3. d
FH 4 % R 20 Positi 1 22.34+0. 38 148. 28+ 2. 587H 17.5040. 33¢ 117. 4943, 12
=7 20 High dose group 23.71+1.12 157. 6645, 067 21.780. 73" 129. 5844, 785
57 5 4 edium dose group .80 1. L3717, o . 890,73 5.99=10. e
tp %) & 24 Medium d 22.804+1. 10 144, 37+7. 26 22.89-4+0. 73 135,99410. 61™
UM 4H Low dose group (70, 6125, ¢ . 1610, 347 .09x7. 89
R3] 1 d 22.7740. 88 142. 6145, 89® 23.16-+0, 347 142,097, 89AL:

R B 4
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FH T 50098 A AR B T Ay R BAR L 5 T A R
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ik Zz—.

HAX NO 9 v B2 1S 023 W00 5 15 18 A 1L e, 32
e 2H 2 b 3R 4 R KT o R v X LR VR T 5-
HT J2 —Ff 8 28 0 50 i 28 b 28 368 o, 78 A 2 5 ik
T RATIH R G S e s 2T i iE 3l
S HE AR BRI A L e G G 4 4L NO K
5-HT MMk k8. 4T BOCBAMOHE B )5 . A8 &
(90 mg/kg PR ) B AT fifi il 20 24 b 5-H'T ¥ FE Al b
ETbE s 2 a4 b NO Wk i B s 5 T
BG4 L S X B AR e 22 7 R
i Yu 25T kB, T BOE SRR NO 77 A4
Z (1 J5 R A] fig R T 3 R ORT U 2 B (SP2-1, SP2-2

A1 SP3-2) 14 il 4, 0 1 YR T B ' Ok 22 o3
PR %, 75 38 23 35 2438 0T BLOG VR L el A5
FE AR 2 07 . RSN R R L A S R R
3 B5F o 52 43 0 50 B 22 IR L L A g L 5-HT  NO
FEURYRY ONO 5 5-HT A 41 8 B0/ ¥ 5
AR TR . AR EE R R, & T 18
MO R /N BUIYE T NO 5 5-HT #e AR
Horpr, T BB OB T R E A 5-HT vk B 5 B
PEXT B2 A OB B 2 AR i NO W B2 i 28 Ak A
o 77 B 25 ) R A A L 3k B 25 S ARt KO
HoAfh R Y o E 225 BAERAE HERRE T
FR R — ONE 6 FR L T L HE I3 A Y R T Bk
A B 5RO NO B 7R

e

4 &

Zi bR T BUOGE SOy BAT b A E
BRI VR 642 AV TR ) R i — RO O &R Hp AR
BRI I A 5 B 22 AR AR AE — DG &R Lt n] 3E o 0
e EE 3 T NE (1 3= s B8 i A8 1 18] 42 % 45 0%
P FH 5 38 AT i 42 8 A NO Fn 5-HT (1 ¥ JiE ok &
AU AR 5 100 T B 8 SOky 1 A0 JE P R0 1R
TR AR A T AR R E o BEAR AN A NO F1 5-HT (9 i
ST . T B R 7 a1 H Atk A% S 1 AR A
G A A AT KA T s HL LR VR LD G A Ry T
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