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Study on anti-inflammatory effects of Pingyan Shuxiao Ointment and its
mechanism
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Abstract: Objective To study the anti-inflammatory effects of Pingyan Shuxiao Ointment (PSO) and its possible mechanism.
Methods The anti-inflammatory effects were investigated in the peritoneal capillary permeability model of mice induced by acetic
acid, in the paw edema model of rats induced by autologous blood, and granuloma model of rats induced by cotton ball. The
anti-inflammatory mechanism of PSO was observed by assessing the content and biological activity of interleukin-18 (IL-1f) and
tumor necrosis factor-a (TNF-o) on RAW264.7 cells induced by lipopolysaccharide (LPS), using enzyme-linked immunosorbent
(ELISA) and biological assay. Results PSO in vivo significantly improved the degree of the peritoneal capillary permeability of mice,
decreased autologous blood-induced paw edema, and reduced cotton ball-induced granuloma of rats. PSO in vitro
concentration-dependently inhibited LPS-induced RAW264.7 cell releasing IL-1p and TNF-o, reduced IL-1f’s proliferation effect on
thymocyte and TNF-a’s capability on killing L929 cell. Conclusion PSO has the obvious anti-inflammatory effect, which may be
mediated through the inhibition of the cytokines levels in the inflammatory tissues.
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IAREE 25 R rde fits B LAk, 500 g/iff,
RABETTHRARA) A7s FRAhAR, 20 g/30, dbntif
eI BR A w4277, RPMI-1640 £53%4, Gibico
AT RIS (FBS), BI AwlF i JIE
HH A(Con A\ A fl5 24k (LPS) . BEM:IE (MTT)
M %= D, Sigma An] P50 HA A=
(IL-1B) FIIRRFER F-0 (TNF-a) ELISA ik
&, ISR AT
1.2 YR HRak

SPF 2 KM /N, MERESY, A& 18~22 g,
TR RE B DA IR BT 22T T S50 2 0
P4, s E VI E S SCXK (%)
2009-0003; BABL/c /N, fAJiiE 18~22 g, SPF
2% SD K, HEPE, fAFiE 180~210 g, Jbni4ii
SIS BN s wl S dll, SR B W) A = VR e S
SCXK (1) 2012-0001. K. /MR AEFARL, Jbntkl
WP )R PR A w3 g, VFATHIES SCXK (50
2009-0012. BRI 20~25 °C, AR
40%~70%, LAY HVERTIE S SYXK ()
2011-0007. AT, 12 h W)/12 h 5. SEREY)
THIEEIER 3 d 5 TS . /D RU T 44
PR (L929) Je N EWEAN bk (RAW264.7), A
S W LA IR
1.3 {¢&8

SpectiaMax M2 [iff#11% ; Molecular Devices /A 7]
4277 BA—310S WL R, W2 R A w2
YLS—14B &M%, 5FFE i R K e B 2wl A=
7%; MCV—BI31S (T) ## T1EfH, SANYO A
HErE 2041 CO, 4N U5 7246, Thermo 2 w41~
2 HE
p N W SUING: ) B N R =g tbviged:0b-A

TERUREE KM /MR 50 H, MR E 18~22 g,
RIGHT 8% Ak 15 5B 5, 4% AT bl L
Gy AR BT B2 J PSO &+ il 4,
4l 10 Ho BRI vk S TS LA 10.0
g/kg, FHMEXT LRI 1.5 g/kg, ZIADIK
o R A R R B E 2.5, 5.00 10.0
g/kg, TR 2.5 cmX5 cm. WAL )R AR
B, B E, HREZ 1R, ES3d. KK
B2)E 1 h, B iv 1% 0B =AM ERKERE 0.1
mL/10 g, FfEN ip 5% 0.6%UKHEE R 0.1 mL/10 g, 20
min Ji7, BRHHELLSE, BIFFIEERILIA )L, H 5 mL
AR ER AR B REVEIE I, WA REVE, A

% 3.5 mL, 3 000 r/min &0 15 min, BT 590
nm WEWIEREE (4D {H, VLM IR % S
22 WMESM3IEA KR ZHMKA NS
221 I - BOCRWIST EH SD HEPERE 42 K,
TR 180~210 g, RIHTH 8%efini Ab AH¥s 15 8 it
BlE, SRR A 1AM K PSO 6
ARG 2T, 4 6 . BRI iRk
PR 6.0 g/kg, ESE 12d, 45254184k PSO 6.0
g/kg, AL HT2. 4. 6. 8. 10, 12d, [HIFH 5 cm
X8 emeo VRZGEIAILL B A w5, 5 L
S, REREZY 1 IR RIRGZ5)G 1h, LU e e
TG G R IEH AT, BEJS LB,
UK R B IR S5 5k AN I, B B N 26 I R B
B¢ 0.10 mL/H, BUBHE B 5 Ml sse, Msss
Ji 1. 2. 4. 6 h [ 2 BRARA.
222 B -WOCHRMII EHLSD HEE K 50 H,
TR 180~210 g, BB JEIL R TR R AR
Y1 BHPEXT R PSO IR . il &=4l, 4l 10
Ho BRIV AS T2 LMK 6.0 g/kg, BIPE
XA PRERAAR 1.5 g/kg, i P ARFIR4LL5>
AERPE PSO 1.5.3.0. 6.0 g/kg, MM 5 cmX 8 cm.
WAL R A o, B E, BER
Y1 IK, TELR6d, A R K R B
23 FARABEKAZFRAg RIS

% SD fib A MEE KB 50 2L, #RH 180~210 g,
RIGHTH 8% S IR B, %k BRREL
Gy JREFLA L BT R AL &% PSO K. . miFfll A,
A 10 Ho KREE 20% % PrH RIS, A B
i, B AR ER R 2, U0 1 em KN, ¥
2420 mg s K Ak IR RS 723 D) 1
AN A R S, BRI A . FFRARMH
U, BORIZEL BHPEXT HEZE R 525 25 4K RS SRk
A28, Rk R ik 2.2.2, FH
1K, ES: 14 do 55 15 KA EURREE, FTIF DI H,
VR ERE [R5 [l 4 4f A R, EHH 60 C,
12 h BT, FRBUE . RERRTS IR 0T 1 ok 23 A sk i ot o
RIAS N ZF i E, DL mg/100 g KR,
2.4 3 RAW264.7 {HBa#4RR S ER

RAW264.7 40 fi4% 1X10° /mL £ T 96 LIt
i, 44 0.1 mL, 37 ‘C. 5% CO, &M F 5595 24 h
Ja. FE EIEW, ramA 200, 400, 600, 800,
1000, 1200, 1400, 1600. 1800. 2000 mg/L [¥]
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PSO, %¥ AN A 25T RPMI-1640 15779, BE4L 0.1
mL. #7520 h, BfLIIA S5 g/L MTT 20 uL, #k4k:
W H 4 h, 7% B, BSLIMA 150 uL DMSO, T
540 nm AW 5E A {H o 25900 40 i A=A R A FE LA
PET RN

TR = (11— 259 R NAL A /55 A RINAL A )
2.5 %t LPS F%AY RAW264.7 BEAAY IL-1p #0
TNF-o B9 503"

RAW264.7 4llff4% 1X10° /mL Befh T 24 FLIR
i, #4L 1 mL, 37 C. 5% CO, &M N9 24 h,
v B3EW, RLIMAE LPS (5 mg/L) M 37.5.
75+ 150 300 mg/L PSO [MR5FR 1 mL, =5 (X
41457 RPMI-1640 57700, 4k4E559% 16 h, &R L
T, I IL-1p A1 TNF-a ELISA R 70 & 1 9l
FAI IL-1B AT TNF-a.

2.6 %t LPS FIEAY RAW264.7 BAAT IL-1p &
TNF-0 & 91555 1R 0™

2.6.1 X} IL-1B Bt sgm BUOgik 2.5
(S T2 = 7 B I i = ST O S
BALB/c /> Ui i H 8, ANk 5 2 107
/mL, M 96 FLE T, 100 pL/AL, [FII A ConA 50
ul (ZJREWRE 2 pg/mL) FIFRFAES: 50 pL, &
37 'Cv 5% CO, 451 T 4557 24 h, LU/ BRI 4 e
BB ANRIR TR TIL-1B [ 2EiE

2.6.2 0 TNF-a W5 im P s my BOEcAE K )
1929 40, AN 2X10° /mL, A 96
LB, 100 pL/ALo. B 100 uL J732: 2.5 W B3
SIAAFLH, AN TR E R 1 mg/L Rk i
# D, 37 C.5%CO, &4F FE: 5% 24 h, o 352 LI,
F PBS B4 1 7R, A 10 g/L B4 ib%, REAL
200 uL, 37 C. 5% CO, 4 FH55% 1 h, 525 B,
BN 10 g/L ) SDS 100 pL i % J5, F 570 nm 3 K

AR A {E, FEXF 1929 40 I 8453 5 4 3 7 TNF-a
(LR Ik
27 GitFE

KH SPSS 17.0 Gevh A AL . FF & IEAS,
B L x +5 Ko, 2L ELECR T 22047
3 $#R
3.1 M/NREERREEMERIE MR

#1451 BIR, PSO 2.5~10.0 g/kg I EAH M
FAAR I 1R P B80S U I B 40 if 7 i@ v, 5.04 10.0
g/kg FIHEH HHPAA (1.5 g/kg) HBCRM M, St
WAL, 2 HAWREEE (P<0.0D).
3.2 BEHMIRA AR EERAKEI RN

% 2 T4, PSO 6.0 g/kg IRIKZE T 2~6 d,
A SR AR BB B T BOE BRI, LR 45 24 1
()R E A, PR RN 2, ¥Rk 6~12.d, il
SREEMINIFAWI G, £R6 %18, IESERR4 2K
e 6 do 3 3 401, PSO 1.5, 3.0, 6.0 g/kg
WL 2 6 d, WK B 5 AT BUL # M KA AN A
FEREMIFGIE R, 80805 2 h, IHIESCRRWIE, 5
BORAA L, ZR RAIEEME (P<0.01).

F1 PSONRIEREMMEBELIFME (X+5,n=10)
Table 1 Effect of PSO on peritoneal capillary permeability

of mice induced by acetic acid (x £s5, n=10)

ZH 55 FlE/ (gkg ™) Asop
B 10.0 0.54010.081
At Ak 1.5 0.380£0.120"
PSO 2.5 0.420%0.110"
5.0 0.3631+0.145"
10.0 0.320%0.108"

SRR TP<0.05, TP<0.01; #2~4
< 0.05, P < 0.01 vs model group; same as table 2 ~ 4

%2 PSO LHAAREREXN KRB SMAABERMAKIEID (X+s, n=6)

Table 2 Effect of PSO by administration in different times on paw edema of rats induced by autologous blood ( x + 5 , n=6)

R 5 AR 18] /2 A B /mL

4 FEA(gkg ") PR Eud
0h 1h 2h 4h 6h
e 6.0 12 1.18+£0.09  1.60%0.14 1.59+0.09 1.52+0.12 1.43+0.11
PSO 6.0 2 1.13+£0.06  1.4240.07 1.48+0.06 1.3740.10 1.37+0.12
6.0 4 1.06+0.03  1.35%0.09 1.40+0.06 1.28+0.08" 1.23+0.09
6.0 6 1.14+0.07  1.41£0.06"  1.46%0.07" 1.3740.09 1.31£0.10
6.0 8 1.16+0.05  1.41£0.05°  1.4440.04" 1.3620.06 1.3340.12
6.0 10 1.11£0.06  1.38+0.04"  1.3940.08" 1.3940.03" 1.30+0.07
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%3 PSOMKRBEHMATHEHRMKZIME T EKBXR (X£5, n=10)
Table 3 Dose-dependent relationship of PSO in paw edema of rats induced by autologous blood ( x + 5 , n=10)

IR ANIRI I 1) AL AR /mL

21 5] Fil/ (gkg ™)
0h 1h 2h 4h 6h
il 6.0 1.1940.10 1.69+0.11 1.73+0.08 1.5940.10 1.44+0.12
E7LLE 2N 3.0 1.2140.08 1.6020.10° 1.5620.12" 1.52+0.10" 1.43£0.10
PSO 1.5 1.1540.12 1.534+0.17 1.5240.16" 1.50£0.15 1.37£0.12
3.0 1.160.10 1.4940.11" 1.5240.08" 1.46+£0.07" 1.37£0.07
6.0 1.2440.05 1.5620.08" 1.57+0.117 1.52+0.117 1.43£0.09

3.3 FRBRABEKA IR
#4451 EoR, PSO 6.0 g/kg ELLRTE 14 d,

AR SR BR P ZF BB, R K B R T W A
S, HRUMA R, ERAMEENE (P<0.01).

F4 PSOMKBRIBEKAFMEIZIG (Xx£5, n=10)
Table 4 Effect of PSO on granuloma in rats induced by cotton ball (x + 5, n=10)

1 M WRIErA WIS REMEE W TR AR REN
(gkg™ H/g /g /mg /mg /mg (mg10%g™h
e 6.0 179.5+58 2104%+175  627.0+£43.9 126.0+102  86.0+102 41.146.2
At Ak 3.0 1812439 20344155  566.0-62.0° 1145+11.5°  745+115" 36.6+4.6"
PSO 1.5 178.8+4.6 2133%+19.7  621.0%£76.6 123.0+104  83.0+10.4 39.1%£52
3.0 1803+£7.0 1993+ 81  597.2+41.8 1197+ 80  79.7+ 8.0 40.1%5.0
6.0 182.4+49 2027+ 84  551.14+254" 1116+ 347 716+ 347  353%+1.7

3.4 3F RAW264.7 BRI 1H1ER
Kl 1 %W, PSO Ju&KEE/NT 800 mg/L,
RAW264.7 A MIBET ZI7E 10% LT, JoiH 240 iy
BV . FUEIKEE KT 800 mg/L, 4ifiUsbT- % ph
TR BT, RN B R . AR
$rf PSO FrHI SR EEIIAE 800 mg/L LLF, X
RAW264.7 41 M (1) 15 A= K TCHHIE -
3.5 Xf RAW264.7 B IL-1p & TNF-0 & £ B
5 45 EoR, LPS (5 mg/L) B E W4 i
BEJCIL-1B & TNF-a, 5241, ZRAA %

100 [
801
60 [
X 40[
%ﬁ 20T
0 \0\._./
ool 400 800 1200 1600 2000

SRR/ (mg L™

1 PSO ¥ RAW264.7 {HERAI4RAESH1E A
Fig.1 Toxicity of PSO on RAW264.7 cells

%5 PSO X EMELHAF=E IL-1p 1 TNF-o & 2RIFMN
(x+s,n=5)
Table S Effect of PSO on contents of IL-1p and TNF-a
produced by macrophages (x+s,n=5)

IL-1p/(ng'L™")  TNF-o/(ng'L")

4% FE/(mgL™)

A 19.74+2.1 8.7+0.8
LPS 5 83.5+43 30.1£1.2
PSO 375 73.4£3.7 283+13
75 76.7+3.7" 264+1.2"

150 67.6+2.6" 21.4+1.9"

300 58.442.6" 17.1+1.6"

5 LPS A1H4:: "P<<0.05, “P<0.01; T
*P<0.05, *P<0.01 vs LPS group; same as bellow

FPE (P<0.05). PSO il LPS 5311 BV 41 ffa R
JiIL-1B f& TNF-a, HEFHEMENKR.

3.6 X RAW264.7 =4 IL-1p & TNF-o £¥FiE
(Ed=0p-A10)

% 6 GREIR, PSO 4 ENGAN 77 i i i
BAALG TL- 1B 5% i i 4 P 184 2880, S TNF-a0 %) 1£929
Mgl AGRE ), W PSO 150~300 mg/L il
LPS i3 1) E W40 R 8 IL-1B A, 75~
300 mg/L $17] TNF-a (1242455
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%=z 6 PSO X EMELAAREMAY IL-1p & TNF-o £¥EMEMEME (x+s5,n=5)
Table 6 Effect of PSO on activity of IL-1p and TNF-a produced by macrophages (x +s,n=5)

5/ IL-1B TNF- o
451 , -
(mg-L™") A FHIZE/% A L929 ZET-3/%

s — 0.228+0.023 — 0.873£0.010 —
LPS 5 1.64940.086 — 0.709+0.014 18.5
PSO 37.5 1.58340.047 4.0 0.71540.012 17.8
75 1.50340.057 8.9 0.737£0.004" 15.3
150 1.330£0.128" 19.4 0.762+0.014" 13.7
300 1.16740.049™ 29.3 0.803+0.017" 7.7

4 g WAL, B TNF-o. IL-6. TL-1( 2V i A4

SR EFNEE 2R 2T AL, O N PR
WA KRR, S BRI R R, AR
FANTER, 0, BRSE, R TRESS . HUR
HETERL, WRAE, AR W IEE AR EEE,
MR, AN . SRR BAREE, WH. S,
AR GBI AR BUARBESRR I, NS rh B,
J R AN P A, g2 rh g e BV gy 35 B B
RAEH, WHEH, LR, BOEEs. iy
REH 2T, FHTEZAH, PR, ik
FEITHI, N TR, RRIERIER, 1897
e T

T S& — P43 LT S I A B
FE, MR BB 2 R b iy 3 . A
SEHG TR 2 Bl SRR, I T P S0 4 1
BT AORE N, A ZUEENE k. B
FeaK i - BERAE . PSO 2.5~10.0 g/kg 7 A
BRAT I PR T S50 BRUME Il B 40 i 35 @B M, $29K PSO
X RAE R I EA —E MAEIER s KR S il Ek
SEPRIM IR E T SO R N, A BB s, R
PRRRBER, 25 R 1 40 M ) 28 VA () A i P
. PSO 1.5~6.0 g/kg AN [FIFEEHNHIC R 5 5 it
B BRI, $2% PSO X 45T th IR — s AW il
YERD s WRHHSIE DLAF 4R S0 4 . DA 25 D Bt T B 5
h BRI, K RURRER A 2 i 2 560 8 98 hE 1 19 PSO
6.0 g/kg NI EWAEE KN RARERAZE M, 278 T PSO
TR S A EIE R o 25 BT, ARSER 4 RK
] PSO A1~ 3 S RER R 2 — s (Rl 4 HH

RYERBJE—F 2 gz 5MERERE, B
W 41 B AE 98 RE (1) ) S AR Rk 7 h BT DG BEE A
NV Z — o SEET SRR A 1 B 4N

P RN, IR RIERN. AR i, AR
REF KA R L 2 1P, 2RI AL E
WEA L, LPS &3 R G0 KT I N 25 A0 1 5 AL
JAEN A T, S N P (1 O 4 3 A )
B E PSO MIHT R ML, ALEHFFT PSO
X LPS 75 311 RAW264.7 41 B I 48 PE DR 1 52 o
PSO 13 LPS i 3 (19 FL b 41 B il IL-1B 2 TNF-a,
A IL-1B A2 TNF-a DG, $275 PSO W] fgil
TV O A A R R ok BRI RER- . b
WA RRI, PSO X RAERA I B ISGEER, A
AT SN T2 B RS AR T S AR AR
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