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[ Abstract]  Objective The present study aimed to investigate the effects of “smoothen meridian and clear turbid
dampness” (SMCTD) acupuncture on a model of acute gouty arthritis and explore its underlying mechanisms. Methods
The model of acute gouty arthritis was induced in rats by monosodium urate (MSU) crystal injection. Next, the rats were

treated with SMCTD acupuncture for 7 d or orally administered colchicine (1 mg/kg) for 7 d. Results MSU crystal
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injection induced a significant elevation in the concentrations of the serum proinflammatory cytokines interleukin (IL)-1B,

IL-6 and tumor necrosis factor-a. (TNF-a). Treatment with SMCTD acupuncture significantly reversed these MSU crystal-

induced alterations ( P<0.05). The therapeutic effects of SMCTD acupuncture were further examined by histopathological

examination. Exploration of the underlying mechanisms of its actions revealed that SMCTD acupuncture inhibited the

activation of the nuclear factor kB ( NF-kB) pathway, which was induced by MSU crystal injection. SMCTD acupuncture

also significantly inhibited the activation of NF-kB p65 and the degradation of protein kB-a (IkBa) after the MSU crystal

challenge. Conclusions Taken together, our findings demonstrate that SMCTD acupuncture has beneficial effects on MSU

crystal-induced acute gouty arthritis, probably by inhibiting activation of the NF-kB/IkBa signaling pathway.

[ Keywords)
NF-kB/IkBa

I KR RAREPE T R —FIE R JE T 58l
PR1ZER ( monosodium urate, MSU) b A 76 A A& 2H 21
AR P A DR B, o TR R AR 3 T 5 A Bl
A AR T A E b 2= 4% 1 AR N 32 3198 K
RFRIAIE > g KU RS T 3 T B TR 24
PRI PR IR 245 ) , ik HS R0 R 24/ 30 S A0 g4 )
I BOKANGE 5 R B R PR AT A -
BRI 25936 97 X XA #5 , (HI8 XU B I 52k
B, T 3 25 W 3a o7 ) 2 7= A IR Y 25 1
I R b 38 D5 B 7 R | 22 A 1 B v A B i X2
S Igr

VT IT 58 22 46 v AE SRR YT KU SGT R
MR A RO &7 % B B2 B U
PR —FIE R, U BRI R ROV & A R IR AR,
JUFTERIVERT, I ELAE VR TT P IR AR D00 Hh o7 200
YO R T R AR AR Z A, R, SRR A
TR T RO A= AL AL ) Ok B2 B B, 5T
R EEIRINECRT DA A7 TR0 22 7L IR A 1) 1 25 2
HERZZAAR R R RN IR 20 2451 005 1] e B B B SR
RAEI

B R 2 5T S RE YR C A SCEkRaE
T 3 POAR 5 T 00 S RE A AL v | v 1 AT 258 48 i 51
| L 1) 5 9 B L A 5 b A8 R 32 AR I s
T A SIS A R AE BT v B 05 AT R4
T N-HIUBE-D- R A Z R 32 A5 PR T SE R0 o
SR IE], HLJG I B @IVE . A BRI R,
H B AT O B T A R S I A L e, O
WD TR M A T IL-6, IL-1 Al TNF-a (1
JECY L BRA B R T ST AR R R TL-18
() 8BNS TL-1 2RSS PR AT 2 2R
S 5 | S B D S, 36 3R B B R il s 4 R LL- 18
(1 FRIR A M | PR

Il AR WL S e L TR X P o XU G 48 (R

“smoothen meridian and clear turbid dampness” acupuncture; acute gouty arthritis; rat model;

HRAFATRITROR S MSU 755 1 K B2
PRV R RIREA R Sl @ 2R o
HRRTRYT AP U DY 2 A Al IR Oy i
WA R BOE FH Z 2 =15 KB Z Bk
SR JEAG T, M O A (a8 I L AR 45 2
PR = A S DUE AR | B 28l 4% R DR ik, e
PERR AT MEHE N = I, e FR PR
I, HZEM IR A

(B, A B B R e KU STy
RO VR FPL W A, AR R 3 AR
b E 2 A L E NG T IR MSU 7 S 1R
ST AT R VR HIBIL

1 #EFFEE

1.1 SKIEEhY

ML TR AE AP H AR A PR A [ SCXK (i)
2020-0001 ] 43K T T X 9 L 9% ( specefic pathogen
free ,SPF) MEPE SD KB 40 H 6 &, /AT (220+
20) g, KEAHKBEYRK, HREFE1E, &
R KR T B 245 KA AR B 2% B 234t #E (TACUC-
20190169) , 7E K FH b & 25 K% sh ) o0 R 7
[SYXK( 7 )2018-0014 ], /™4 4% et i [ 250 s M) 45
PR BB Y , 57 3R JE I,
1.2 FERFSNE

FRAANBEF ( Cp HysNO, , 43 F 1 :399. 44 ) Il [
LW 255 26 IR 2 &k ( CSH,N,O4Na, 43 F &t
190. 09) 4 [ Sigma; IL-1B IL-6 F TNF-o 7] £ 15
W 19 B 5T 8 Hi-p-NF-kBp65  4/i-NF-kBp65  $i-p-
loBo \ Hii-IkBa %5 it A HT K 4 B Cell Signaling
Technology ; /NS FREFAL( VMR #1) It § MATRX
(SEE)  HEMY (SDZ-V ) iy F 1 4E
1.3 SLWAHE
1.3.1 RS e

B oy 4 H(BH n=10): (1) H4H;



26 o H A PE A 275 2021 4E 9 A5 31 45 9 ] Chin J Comp Med, September 2021, Vol. 31,No. 9

(2) BARIL ; (3) “MZ R £ L4 5 (4) BROKAL B
A, BB K B RFKKANIGE (1 mg/kg) 7 d,
1125 A 2H AR 2 D) 2653 AR ] 4 i AR BEER K HE S
EHRAITARYE S % SOk e R e
LRl 1511 S 5 Eoval | 3 S ANV ) 7)) RN
PR BT e =B ELR 5 mm; < BABE IR, BRI
5 mm;“ =S FHH 3 mm, EFHIS AL, LA
— ) f = B - = B AC Ryt B L A 0 B 2
U (2 Hz,0.6 mA,0.45 ms) 17 HLEF I3, LAK BUAY
KRR B2 B B, AN 52w JRR B R0 0 B L A H
LR ,BIK 10 min, 7 RO 17 LT 101 97 RE, 4
SR RRK A A 2 S T DXL G 1 R A 78 3t Sy
HI7 dHEZIRTT .
1.3.2 2RI KU DT RAR Y

Z: 18 Shiels %" 5T 7 I W #5455 T MSU
T BREIEXT #5250 mg MSU f A% T 10 mL%
W (A=FRER K R ILALHR-80=9:1) kil 154k )& Hy 25
mg/mL i MSU & . 5 7 KB I O A A R
W R R U S RS | BRIV MOSLUHR FEE J
P2 AISCEE I RE i 1 mL, 2500 t/min R B0 15
min K5 MLIEAEFFAE-20°C PR EM A, KR
TS RS MSU @A G 567 RIFGE B, 56T R A&
AR 100% ", ELARZR I KRG 3 B s>, %
1 JE LR s BT BE | i K £ ) R R AT, AT R
gt JBRRIEE S, W T nT LB A T
SR ERAE B IAE R R T
1.3.3 i S RE 4N A P 146 0

Pl Bk B0 28 W2 B 56 0 5 TL-1B \IL-6 , TNF-a 7K
W B IyE 1 d e, ARYEA = i Ul B AT 4R A,
SN 0t 375 0 2 i 40 i PR KT
1.3.4 HEURHER A

AFE K RS B R T A S AR ST £ BT MR O
S 0.5 em, SRJEH AL EUE B AE 10% 14
IR ARG o, A R, A T 5 pm SR
o HIRACKS FGHEL (HE ) G 7545 U J7 5 5 - G
o, 7E S RUEE T LA 200 F5 R AT IRV A,
1.3.5 Western blot 73 #7

W IR T A S YT/ N 7E RIPA 2468 2% v b
RA VKA R, #0830 min K RESLTE 4°CF
12000 r/min &5 .0» 20 min, W4 FIE W, 4 BCA
TG, DAAS T 8 VR S b of it ) 2 11 o v
JE, B BRI R 129 % A B L IFH RN
TR R e e B Yk 20 B8 (120 V,200 mA,60 W,5 h) , &

H B9 4% # %] PVDF i | (300 V,200 mA,60 W,
2h), H5%MiRWhE A 2 h, KBS AR —Pi
Pi-p-NF-kBp65 . $1-NF-kBp65 . $i-p-laBa . $i-IkBa
FIHt GAPDH L[ 7 4°C W& k9, Al TBST L i
BOER IR IR — P e =il T E 2 h, i ECL
A A ARSI 1R 8 X SR g SR 2% AR i
Image Lab 4. 1( Bio-Rad) #1715 5 W £E FIG % 7 &
B,
1.4 ZITFEFE

R SPSS 23. 0 B AT BE b, 45 R LA
PR bR 2 (s ) TR, 2] U BCR ISR R Ty
25500, P LR LSD K25, P<0. 05 B B
eI -9

2 HR

2.1 “HEEF MY EHEE RIXE RS EHEEFH
Al

523 AR b B RZH A9 TL-18 \11L-6 \ TNF-a 7K
P E TR (P<0.01) , Jd ik 30 28 1) o)
BRI AT LA 205 th MSU AR5 ] A2 48 JiF 40 it
T, BOK AR5 vk 4197 2l (A

1),
2.2 “BEFRHEHRAMBEXTHRAZENH
A1)

TEZS L S W 09 A5 I G35 o B ) o Al 0 ¢
FIEH G AR O (K 2A) . MSU fhikis
SR 2R P 5G9 98 R B (AU 2H ) R R 4% i
TR, S& S Tl B AR /N, Sy R i B & (&1 2B)
AR, BORABR L (& 2C) Fi < 28 1] 3k £ 3%
(B 2 D) Ml MSU &b 415 & i 2Pk KU Gy
R FUBY TR, ST ] Bty
2.3 “EER M AR NF-«B 5 SEEMN
A

ABIFFEAGIN 3 LAk 3B ] SRR KA Ak
RIS 2352 ) NF-«B 38 #0151k, 255,
it MSU ShiARAbH AT 38 fi NF-kBp65 5 1, i 1 i “ 18
RN A SRR AN BRI A B A] A 35 B
12 (P<0.01,P<0.01) (K 3A), Ak, MSU ShiAR &
FECT IxBo BEFRAL RS AR (& 3B) . SR, 38
ok IR B VA R SRR KA B S A0 B, MSU &y
KR5S IkBa BERRILIRAT(P<0.01) (K1 3C), Lk
e S bl B RV I e S S W [N A iR u k! il
NF-«kB/IxBo {55180 I A3 F 1 A 5 E



[ LR R 24 2 A 2021 4F 9 H4E 31 B4 9 Chin J Comp Med, September 2021, Vol. 31,No. 9 27

o

B #-6 (pg/mL)

54
n

B EK-1p (pg/mL)
-1
H‘G‘ﬂ%iﬁﬂ%-a (pg/mL)

0.0

& & & & & S &
L8 g g &
5 FFE 8
& ~ L & N
& W&
w%@
&

A HAE-1B; B A H-6; C:MRIRSER T, 52 HAAAL, ™ P<0. 01; SEBZIALL, "P<0. 05,
B 1 R X R AR AN R R R
Note. A, IL-1B. B, IL-6. C, TNF-a. Compared with control group, *P<0. 01. Compared with model group, *P<0. 05.

Figure 1 Effects of SMCTD acupuncture on serum proinflammatory cytokines.
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Note. A, Control group. B, Model group. C, Colchicines group (1 mg/kg). D, SMCTD acupuncture group.

Figure 2 Effects of SMCTD acupuncture on myocardial histopathological examination
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Figure 3 Effects of SMCTD acupuncture on NF-kB pathway
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