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Analgesic Effect of Panlongqi Tablet on Rats with Chronic Inflammatory Pain
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[ Abstract] Objective: To observe the analgesic effect of Panlongqi tablet(PLQT) on rats with chronic
inflammatory pain, and to explore mechanism of the action preliminarily from the perspective of the nuclear
factor kappa-light-chain-enhancer of activated B cells (NF-«B) and mitogen-activated protein kinase (MAPKs)

signaling pathways. Method: Rats were induced to establish model of chronic inflammatory pain by complete

[KFEHE]  20200106(014)
[E£mBE] hEPERER DU HRUI R H (20191306) ; 18 58 5 K357 25 01 " FH4% # K% 1 (20192X09731-002)
[E—1EH] SRR, FE M4, A FE op B2 i 9 4 F 5% , E-mail: 979477114@qq. com
[EEEE] - B4, 202, NGRS A9 Ik R 5 0 F B Gl 5E , E-mail : wangqi@gzucm. edu. cn;
MR, WIS B, NPT R 25 25 FEAF 5T, E-mail: linna888@163. com
. 61 .



526 B 15 ] HEXBAFZRS Vol. 26,No. 15
202048 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2020

Freund adjuvant(CFA), which was divided into normal group, model group, the PLQT 0. 16,0.32,0. 64 g-kg"
group, and the ibuprofen 0. 05 g-kg' group (also positive group) , give the medicine once a day by gavage.
Standard Von Frey fiber was used to evaluated the mechanical pain threshold, acetone was used to stimulated rats
inflammatory foot to get the cold-induced response score, with the mechanical pain threshold and cold-induced
response score to be observed at 1, 2, 3, 4 and 6 h before and after administration on day 1, and at 4 h after
administration on day 3-7. The content of PGE,, IL-1, TNF-« in serum, inflammatory foot and 4-5 lumbar
spinal cord was detected by enzyme-linked immunosorbent assay (ELISA). The protein level of MAPKs (p-
p38, p-ERK, p-JNK) in lumbar spinal cord 4-5 was detected by Western blot. The expression of NF-«B p65 in
the lumbar spinal cord was detected by IFA. Result: Model group had lower mechanical pain threshold and
higher cold-induced response score than these in normal group (P<0.01), while the mechanical pain threshold
and cold-induce response score of the model rats were dose-dependent better regulated after administration of
PLQT 0. 16, 0.32, 0.64 g-kg'-d"'(P<0.05,P<0.01), these effect lasted 6 h, of which PLQT groups get the
most significant effect on 4 h, however the effect of IBP was similar to that of PLQT medium dose group. In
addition, PLQT reduced the abnormal increase of PGE,, IL-1 and TNF-a contents in serum, inflammatory foot
and spinal cord of rats in model group, decreased the protein phosphorylation levels of ERK and JNK in spinal
cord, and decreased the protein expression of NF-«kB p65, that was significant in the PLQT high-dose group (P<
0.01). Conclusion: PLQT had significant analgesic effect on chronic inflammatory pain model rats, which may
be related to the inhibition of NF-kB and MAPKSs signaling pathways in spinal cord.

[Key words] Panlongqi tablet; chronic inflammatory pain; complete freund adjuvant; nuclear factor

kappa-light-chain-enhancer of activated B cells; mitogen-activated protein kinase
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F1 EREtAEERERBARERENZ N (f£s,n=8)
Table 1 Effect of weight of Panlongqi tablet on rats of CFA-induced chronic inflammatory pain(x+s,n=8) g
20 51 /g kg! 0d 3d 6d 9d
EH - 202.40+5.40 208.06+8.97 218.65+13.92 233.38+4.77
R - 201.44+3.31 206.86+2.32 216.08+12.63 232.20+1.08
-t 0.16 202.46+4.23 202.18+12.51 215.33+12.63 221.65+7.57
0.32 199.67+4.34 201.25+4.85 216.08+10.28 233.38+6.78
0.64 200.57+3.60 206.50+2.80 216.19+9.46 231.65+7.52
i 1% 5% 0.05 201.40+3.23 206.78+3.51 215.67+12.77 230.56+8.87
F2 BRERIBMEREREXRIAEEENZNE(GLs, n=8)
Table 2 Anti-hyperalgesia effect of Panlongqi tablet on rats of CFA-induced chronic inflammatory pain(x+s,n=8) g
21 541 Flit /g kg! 0h 1h 2h 3h 4h 5h
EH - 8.93+0.97 9.27+0.72 8.60+1.19 8.94:+0.98 9.61+0.81 8.60+0.91
[ - 1.23+0.122 1.17+0.092 1.15£0.112 1.14+0.122 1.19+0.132 1.09+0.042
£ 0.16 1.61+0.12 1.36+0.08 1.18+0.13 2.2440.40 2.87+0.209 1.19+0.12
0.32 1.25+0.21 1.43+0.09 1.29+0.13 3.41£0.45% 3.40+0.56% 1.89+0.23
0.64 1.26+0.16 1.51+0.45 2.29+1.25 4.78+1.579 7.24+2.749 1.98+0.39
i % 2% 0.05 1.25+0.13 1.22+0.08 1.32+0.14 5.26£1.71% 4.23+0.95% 2.23+0.27
21 5 Fl /g kg 6h 24 h 3d 5d 7d
EH - 8.76+1.07 9.26+0.75 9.41+0.60 9.26+0.46 9.60+0.52
BLAY - 1.22+0.062 1.14+0.082 1.08+0.062 1.13£0.07% 1.08+0.04%
#kth 0.16 1.16+0.09 1.10+0.08 2.22+0.52 2.66£0.21% 2.84+0.329
0.32 1.32+0.18 1.17+0.12 4.10+0.85% 4.59+0.839 4.61+0.639
0.64 1.29+0.09 1.26+0.10 5.91+1.319 6.41+0.84% 6.61+0.64
10 1% 5% 0.05 1.29+0.12 1.30+0.13 4.46+0.56% 3.76+0.38% 4.01£0.299

T HIE W A I Y P<0.05,2P<0.01; SRR L EL P P<0.05,4 P<0.01(FK 3~6[]) .
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F3 BRERITBHERERREXRSRE B R NITFSHFM(i+s,n=8)
Table 3 Anti-hyperalgesia effect of Panlongqi tablet on rats of CFA-induced chronic inflammatory pain(x+s,n=38) N
215 Fl /g kg 0h 1h 2h 3h 4h 5h
EH - 0.58+0.10 0.67+0.27 0.42+0.23 0.34+0.01 0.58+0.23 0.59+0.10
RLRY - 2.75+0.09? 2.92+0.102 2.58+0.10? 2.67+0.132 2.58+0.202 2.75+0.10?
#kthH 0.16 2.58+0.23 2.58+0.20 2.58+0.23 1.91+0.19 1.67£0.27% 2.42+0.33
0.32 2.58+0.24 2.62+0.20 2.83+0.15 2.25+0.309 1.67+0.229 2.62+0.13
0.64 2.54+0.19 2.54+0.21 2.50+0.33 1.96+0.27% 1.37+£0.289 2.38+0.33
EITRr s 0.05 2.58+0.20 2.59+0.21 2.50+0.27 1.75£0.20% 1.96+0.29% 2.17+0.27
4150 F /g ke 6h 24 h 4d 6d 8d
EH# - 0.50+0.13 0.67+0.13 0.17+0.14 0.25+0.10 0.42+0.20
A - 2.83+0.13% 2.67+0.132 2.75+0.302 2.59+0.332 2.83+0.13%
#EEH 0.16 2.67+0.27 2.75+0.20 0.83+0.399 0.99+0.279 1.08+0.339
0.32 2.67£0.15 2.46+0.23 1.46+0.44% 1.42+0.339 1.50+0.26%
0.64 2.67+0.14 2.54+0.21 0.63+0.33% 0.79+0.26% 0.83+0.33%
i % 2% 0.05 2.67+0.13 2.50+0.26 0.50£0.20% 0.58+0.23% 0.42+0.239

x4 BRERAWEBUREBKRLE BXE. B8P PGE,,IL-135 TNF-a & E8F NI (X+s,n=4)
Table 4 Effect of Panlongqi tablet on PGE,, IL-18 and TNF-alevels in serum, inflammatory foot and spinal cord of rats with chronic

inflammatory pain(x+s,n=4) pg-L!
PGE, IL-18
4 51 Fl /g ke
BRG] HRE il QIR HR
EH - 436.53+51.64 72.81+20.22 58.27+28.37 88.24+14.99 84.27+9.25
LY - 794.89+95.29 126.30+£24.46% 91.66+9.25 262.93+£10.622 497.98+15.89?
#/hEtR 0.16 728.01x137.07 113.72+16.86 71.29+14.15 119.75+7.50% 482.31+5.55
0.32 645.28+55.459 82.94+5.32%) 83.60+21.18 102.54+10.024 351.52+3.25%
0.64 543.23+66.0% 75.27+33.08% 62.07+18.69% 78.42+8.75% 296.74+23.949
A3 % 0.05 592.78+69.524 90.76+20.54 70.32+12.46 115.61+7.509 281.43+10.349
o i g ke 11 INF-a
fog QIREES HR Al
EH - 37.08+1.87 102.63+10.15 149.80+12.58 60.51+5.89
LAY - 47.24+2.24 250.77+10.89% 529.96+15.112 93.83+3.74
#et R 0.16 42.18+1.92 138.93+14.25% 489.30+12.76% 75.83+6.259
0.32 38.88+1.34% 108.19+7.75% 334.73+18.759 64.44+3.62%
0.64 38.46+1.259 102.94+4.57% 313.05+17.539 58.09+3.75%
i 2% 0.05 35.49+1.62% 124.83+8.73% 334.82+15.939 56.19+4.32%

5 1 240 M % N NF-kB p65 PHE 0k & i 48 2 (P<
0.01); SEIRIA L3, & e & & A 25 AL B BT A
4 Ml #% N NF-«B p65 FH 1 36 ik & il 2>, H 0.16,
0.32,0.64 g- kgl i 2 22 55 I & (P<0.05,P<0.01);
SR 2] L A, A 3% 2 46 NF-«B p65 PHPE %k
sz JCil 22 5. W1, 3K,

3.6 X8 Pk R PRI K BUB A6 T p-p38, p-ERK Al
p-INK RBAK R E 51 4 i, B H

6 p-ERK, p-JNK il p-p38 1Y 25 1 ik 7K V-1 01 i
Tk, 225 A G2 L (P<0.05,P<0.01) ; 5 R
ZHH#,0.32,0.64 g-kg' £ fe £ A fiE B 2 B {R CFA
ES KRS IR M p-ERK, Z R A 4% E X
(P<0.05,P<0.01), 2 & FEAIK p-INK 19 25 1 Rk K7
(P<0.01) , X} p-p38 W JC B %W 5 M . 4% 2H [A] p38,
ERK Ffll INK M (IR B K F LG I 5. WH

2,%6.
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Figl Effect of Panlongqi tablet on expression of NF-xkB p65 in dorsal horn of spinal cord from rats induced by CFA with chronic

inflammatory pain

xRS BREEREMREEBARENEY A+ NF-«B p65 B R iX 4
20 (x+s,n=8)

itig
BRI 2 2% 1 2 A 98 GRARR 2R )5,
AT A, SR B LA O FERE RRAR

Table 5 Effect of Panlongqi tablet on expression of NF-«B p65 in

dorsal horn of spinal cord from rats induced by CFA with chronic

inflammatory pain(is,n=8) AN A ERE I DAL RGE 48 R 3 A DLBIEAEE .
20 ) H /g kg! NF-kB p65 HEEtRHMERE Y ST PS5 290K

E% - 0.0130.008 SR E A E s A W E ISR e 11N 1N 7
o - 5.365+0.667” e R 1Rk N I A W3 AN M 2SR T 1 25
oy e 0.16 0.642+0.087" FE AT AR L 00 V4 A A KR LR R, O
0.32 0.090+0.006* B AR KR | ok R D A OE 4%, kAR OH: A

0.64 0.0240.004% G A= g R T ﬁblﬂ‘%"”ﬁir SCHEZE N

11 1 35 0.05 4.229+0.776 HRR ATARE R L R A KR BT N 4% T

b R L 5 5 X B 05 0 2 L L
pzf;;:::;: PR AR TR L LA L
INK - (D: ffi{i;jjgégiiﬁﬁ,f/fi{mmf. fjﬂtﬁﬂ;{“

INK W S S e e e 46 kDa ECRUE (AN Eal QRN e (7 L R BT B 4
D-D33 e — A — 3 kD2 I R BB A RIIR 7 B 1T 48 LR MR G R jl:,\
P38 W . S . A 40 kDa TE 2% M 0R TH A el 38 S T Dy e O T AR W

GAPDH e < < e S 37 kD2 AW FEHE CFA 5 5 1 18 Pk 28 M P B R Lk 1,
& & & b B F A A% e L A BEAT T T, LA U 25 Sk B M 6 B T

E2 EBHXEEEARS S p-ERK,p-JNK 1 p-p38 FH Rk TN e e e et o
A fl S 0 S P R B 90 L

Fig 2 Electrophoresis of p-p38 , p-ERK and p-JNK protein {Eﬂl{/\ﬁﬂ{%ﬁfiﬁﬁﬂ?ﬁ ﬂzﬁ\jztﬂ“ﬂ/{]%ﬁr’ﬁfﬁf%‘
expressionin in rats spinal cord with chronic inflammatory b \3 /n%i’éﬁﬂ CFA@IJ{}:l 8 d%ﬁﬁ;@%@@]ﬁfﬂ

pain B UM 2 L R MK DA IR % 0 R0 R BT
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K6 BEERMEMXRERBAREHED p-ERK, p-JNK 1 p-p38 T B R A K F B M (X+s,n=4)
Table 6 Effect of Panlonggqi tablet on expression of p-ERK,p-JNK and p-p38 in rats spinal cord with chronic inflammatory pain(x+s,n=4)

A5 Flik/g-kg'  p-ERK/GAPDH ERK/GAPDH p-INK/GAPDH JNK/GAPDH p-p38/GAPDH p38/GAPDH
EH - 0.964+0.012 0.978+0.031 0.863+0.021 0.881+0.149 0.966+0.012 0.963+0.010
A - 1.19120.0142 0.996+0.032 1.013+0.0052 0.884+0.037 0.978+0.014 0.972+0.029
et R 0.16 1.135+0.013 0.983+0.015 0.969+0.024 0.895+0.112 0.985+0.012 0.978+0.009

0.32 1.062+0.022% 0.979+0.014 0.882+0.011% 0.893+0.024 0.979+0.022 0.971+0.027
0.64 0.924+0.024% 0.984+0.004 0.899+0.010% 0.883+0.090 0.973+0.024 0.967+0.022
0 1% 2% 0.05 1.001%0.006% 0.993+0.027 0.906+0.011% 0.891+0.082 0.989+0.006 0.977+0.021

M THES . 220.16~0.64 g- kg W% L F kI e L g
FR et A4 5 b 410 ) CFA 5 5 (9 92 Pk 28 PR 9 KR
BILA IR NP9 75 0, B FE SRR N R R R 2 )5 4 h,
FEmRAEH T LA Z2 82525 6 h, H 0.64 g- kg 7 & 41
50 3% IS WA ARG , 3878 808 £ R X 18 1 A pE
i HL A R R AR .

KR, ZFNEM PRI FY RS
TP R R B Y N K S L R . PGE, i 1k
A DO A R AR TR B, S — i 2 A 4 RE A T, AN AR
A B AR, 18 68 B0 R 4 2B T R,
P R I O SR AZ 2% 0 BB L DA T AE R PR R B A0 A K
HRE KT A B AL b R EEAEHT . MR
1 R - 40 IL-18 A1 TNF-a, AL 428 A 3 5
AP JE RRE RN, 36 2 5 T B2 S RE 1 kAR R R
J& T M 4R R E S I Bl RN AE 0 1 O Y R
P o TR 88 & R AR 1 F R & 5 R AE 4
JiL PR 1 2 58 KO- O 2B E R T A R A
PGE,, IL-18 F1 TNF-a i & & 2 b . 45 R B n
0.16~0.64 g-kg' &L F BE 2 3% BFEAR IS Pk 2 5 T
KERIL Bk e A RE 8 = 9 PGE,, IL-1 B8l
TNF-a i & . $E7R, 8-E R %18 ok 98 M5 K
REA SRR

NF-«B il & 2 5 R0E J 0 8 4% 19 H 215 5
R, ARG P R MEAIR W R A 5 R R AR v
U % T OE A, 3] NF- «B B AR 08 10 ) 9K
FOM . R T £ R M BEURE RS S
NF-«B 5 5 i % A 3¢, W4 T #8615 /A NF-«B
p65 MY RN Ol o e DA I 25 SR 7, NF-«B
p65 fE B A K BRUA AL M b K i R ik, 4 016~
0.64 g-kg' £ L R iRY7 5 BE W & FRAL, T &
e 0 B 2 LT A DU BA PR 3R GRS R 8 e - e v
A PRI 1Y SR VR T BL R 40 ) RS T A b NF-
kB p65 [ 5 R IKH YA G

22 G R 175 2 R B U 58 % (MAPKs ) £ 204

5 ERK, INK, p38 3 /™ WE ¥, 3 f 76 18 M R 1 9K
M & ke kR EE AR T R, 2
¥ B¢ 5 4 il 7P ERK, p38, INK A 4% LPS 3 1% , Jf-
— L W% NF-«B, {2 #F 4 Jfd 4 IL-18 Fil TNF-a 11
SRt N HE—2 TR R e £ R R B R S A
5 4 4% MAPKs {7 5 i #% A ¢, W T H P
p-ERK, p-JNK, p-p38 i R iAW . &5 R 8w,
p-ERK, p-JNK, p-p38 7 £& % K Fl & 8 1 M b K&
#3544 0.16~0.64 g-kg' 8 fe L 1A 97 J5 ERK #l
INK B B2 fb /KT 1 25 B AIK , BB — 2 9 5 80K i %
F L EX) p-p38 oW 5 A, B2 R & e - i X 4
PR & P2 B0 AR FE W ML AT R 55 10 A B8 T A
ERK H1 INK 1Y 5 4 16 A6 A G

ZE b R WFSE R CFA 5 S A48 1 4 M A o
RUE B T 400 & R b 48 4 e M KRR R 4F
AR AR A, B — 1 F AT Be S X A R T AR
NF-«B Fl MAPKs {5 53 % (9 A 20m i A 3¢ . A1
WF 58 45 B R 3K — v 2436 9T 12 PR RO IR A DF
G AL S 0 B A, oA A TR S R 5 E ] 24 AN
E— Wk
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