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WE: B4 KT Toll # 24k —4(Toll - like receptors 4, TLR -4 ) /% 4 1% B F 88 ( Myeloid differentiation factor 88,
MyD88) /4% # % B T - kB(Nuclear transcription factor — kappa B,NF — kB) 13 5 i@ - YL &R 4T & P B = 7 £ (Knee oste-
oarthritis, KOA) R & AEA 69 R4 4E A T B LB T RE X T XOERAMF . Fk REXFA LI X, Es A=
G AL BAT K G, A 10 R A R Hulth 2 S B 29 LR 24 B F UG, MK TR, JRmEE
FHAAYRBFABRFE KR mZRER TR RN ELERS, RAHE 262 NERAMREATHEF R S
A7 AR #o M) 3R 47 A (Mankin score, Mankin’ s) 3% 4~ ; 5K 8 % 95 2040 3R LS K ol & ¥ 4B 4148 TLR - 4 MyD88
NF — kB # &k | 4T 2% 5475 58 A BEBE %, 7% B # ( Enzyme — linked immunosorbent assay , ELISA) 34| R %, fo &
& ta A% - 6(Interleukin - 6,1L - 6) . & @@ fe /% — 1B (Interleukin - 18,IL — 1B) \ At 9% 3R 22 B F — o ( Tumor necrosis
factor — o, TNF — o) #5832 ; R ] Wes & B 3h &K G P 2 ZHH R 4 47 4148 TLR —4 MyD88 NF - kB 4% & &
EARF, R HELETRTOUR AR T RBTAR T REMHRE LN, BAEMKLFHR R DL, 2K F w50
ZHRPERIM Y, BARBAKRBGERFAREBRFE, VERW HA Y ST E@mBRE, 5= auim,
R dF P IL-6IL-18.TNF-a & F 25 (P<0.05), 58 mpak, B4 LA GanFd IL-6.1L-18,
INF-a 422 EFTFTHR(P<0.05); 57940, A MR FHL TLR -4 MyD8S NF - kB H G 2 Xk B EH 5 (P<
0.05), GAEA AR B4t R A Ao G 2h 2040 B 40 2% TLR -4 MyD88 NF - kB Z G A X B F FTHK(P<0.05), Limst £ 4
HRFARE, i B4R TREL 94 TLR —4/MyD88/NF — kB 42 5 B %408 %, i, v F#% IL -6 IL — 1B TNF - o
HEENEMERR N, LB R, L5557 KOA 9 B &9, Fab 28 TR s — T B WIS A5,

KRG Ml X 35 B A R SR R TLR — 45 MyD88 ;NI — kB
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Abstract; Objective Based on Toll - like receptor 4 (TLR —4)/MyD88/nuclear factor kappa — B(NF — kB) signal pathway,
the regulatory effect of warm acupuncture on rabbit model of knee osteoarthritis was observed,and the mechanism of warm acu-
puncture in treating knee osteoarthritis was discussed. Methods Forty healthy big — ear white rabbits were randomly divided into
blank group,model group,warm acupuncture group and western medicine group,with 10 rabbits in each group. The model of knee
osteoarthritis was established by improved Hulth method. After four weeks of intervention,two rabbits were randomly killed. The
pathological examination showed that the model was successful. HE staining was used to observe the morphological changes of
rabbit knee joint and Mankins score was made. Immunohistochemical method was used to observe the expressions of TLR -4,
MyD88 and NF — kB in rabbit knee cartilage,and semi — quantitative analysis was made. The contents of interleukin — 6 ( IL —
6) ,interleukin — 13 (IL = 1B) and tumor necrosis factor — « (TNF — ) in rabbit serum were detected by ELISA. The protein ex-
pression levels of TLR —4,MyD88 and NF — kB in cartilage were detected by Wes automatic protein blot quantitative analysis
system. Results HE staining showed that the cartilage tissue of knee joint in the blank group was smooth without any pathological
changes. In the model group,the surface of cartilage tissue was rough,and chondrocytes were clustered or reduced. The surface
of cartilage tissue in warm acupuncture group and western medicine group was uneven,with a few cracks and a small amount of
inflammatory cell infiltration. Compared with the blank group,the serum levels of IL —6,IL - 1B and TNF - « in the model group

increased significantly (P <0. 05) ,while those in the warm acupuncture group and western medicine group decreased significantly
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(P<0.05). Compared with those of the blank group,the expressions of TLR —4 ,MyD88 and NF — kB protein in cartilage tissue

of the model group were significantly increased( P <0. 05) ,while the expressions of TLR —4 ,MyD88 and NF — kB protein in car-

tilage tissue of the warm acupuncture group and western medicine group were significantly decreased( P <0.05) ,and the effect of

the warm acupuncture group was more significant. Conclusion Warm acupuncture can inhibit the activation of TLR —4/MyD88/

NF - kB signal pathway,reduce the contents of IL —6,IL — 13 and TNF — o downstream, alleviate the inflammatory reaction, delay

the progress of the disease,achieve the purpose of treating knee osteoarthritis ,and repair the cartilage tissue to a certain extent.
Keywords : knee osteoarthritis ; warm acupuncture ; inflammatory reactions ; TLR —4 ; MyD88 ; NF — kB

TR BRI R (Knee osteoarthritis, KOA ) 2 —Ff UL
AT IR AT AR S B SR, ARG SR L B I TG T
PERRE N RIIVEPEE ST BM . H AT KOA RFRLIEFEN
Bz A4 a2 PR T R N IE R TAEfA TG, S
RN 8 Al 0 3 5, R R e AR i 4, I DAY
KOA R L A PR3 97 B 0 A @k g~ o MR
IR AR T PERE R AR b ZH A N 1Y) Toll 52 4% -
4(Toll - like receptors 4, TLR —4) #&E/3 1k K T 88 ( Myeloid
differentiation factor 88 ,MyD88) A M #% %% 5% A T — kB ( Nuclear
transcription factor — kappa B, NF — kB) 5 53 IR A, I 5%
SRR AN - 18 (Interleukin - 18, 1L - 18)  H 41 /i
4~Z - 6(Interleukin — 6, 1L —6) i PRFEE F — o( Tumor nec-
rosis factor — o, TNF — o) ¢ R QI K 7~ 1 3k, 5 Bm 748
PEJSRE Y 72 A2, I 5 | i B0 IR Fr e M R~ . KOA
SRR B YRS B R T IER T R T E AR,
NI IBNGEIRT , TR, RUMEET , 245 A, BRI ik
MIRER o IREFRAE N — Rl 3R 5 EHRIAESS & 09— R B IT 7
2, BARGEL 6 MATR AEZERRITZ IR, Re 4 X B
SEAR RN JEHLEEAT AR A A . AT BESEIEI S R Ry T
AT LA S G A T S T A e A AR, 0 D R T 35 ¢, B
L RFAEER ISR FR IR AL A R, ABFRE K it T KOA
FARI 8, LR 945 8 T 10 F B, B 7638 i3 TLR - 4/MyD88/
NF — kB {5538 B BT BT RV T ST R DL
1 #REEE
L1 SRz sad S ER R [ %42 HOHERE
F2F) 4 ~6 i AT (2.5 £0.25) ke, LT B2 R
S A (A 5 3E S : No. 211208800001090 5 H £ HL
D7 PR BB AR AL W B R G BR A W) ) o AT HIE S : SCXK (1)
2018 - 0002, fifi Fi i/ A UE 4 %5 : SYXK (11) 2019 - 0004, i &
50% ~70% , % 25 C o @M PERESE 7 d 5 AL 32 Rt
AT M SRS, HEHLIE O R AT R4 | AR B PE J
T RS A At AR BT DR 5 B T S s R B TOE , B
ST IE B BEREAIG, OG5 ik o BRI RO BBOK B (1 S 65 4k
B OSSR TE A AR AL, i ARG 2 B OC 1 3CR SR AN
T RPEAEIRIE FBOE, B EENIIE 30 R E RBENLS
Dy ARRUZH JREF R VI, B 10 B IR AR ERY 10 H
FONE A FRBNPFT G LT EE 2 RS sh Y
B 2 SE AR PR ) AH DA o
1.2 s A& BRas FALAh, R R R 1w N e 57
7 d G, KA R Hulth 24786485, BAR Tk - i A= 28R
IR 98 % ¥ i 119 5 Hir 38 I ] 1 20% e B R, LA 4 ml/kg
AT B 0 T SRR, BRI J5 11 ¢ f S A MO [ 7 , 4%
FIa , VIBRAG T P A @00t RT3 SURIAR >k A AR, B
JRHFATEE G . MG IR, R T 80 T B T A R LA
B0 k/d, EE T TR . MR R H SR
g, HEATIREE, 1 R/ d, BERBKEE 30 min, FHLA A A] 1E 6] 5%

BT JH )G AR R R R R,
1.3 Ll FERXAKL KA RIFE TLR -4 g (Je st
HELAR bs — 20594R ) ; G il MyD88 B 5 e Hi 4% (b 5% ¥ B %
bs — 1047R ) ; f i NF — kB B 58 B Hi 4 (6 5T P B AR bs -
0465R) ;1L — 6 Pt HX 0 2 W% B ( Enzyme — linked immunosorbent
assay, ELISA) #; M i 57 & (%2 4£ 28 E - 30644 ) ; IL - 18
ELISA #3857 & (‘2246 %% E - 30418) ; TNF — o ELISA #5:
RF & (2 EZE E - 30633) ; 31 ( Goat Anti — Rabbit IgG)
(dEEt T 2jbs — 0302R) 5 2 5 FH B [ 2 WK ( Wabcan ST1127) 5
R A LA A BE (AL T SL 01220406 ) 5 440 (IR A PR
HBRAT] S11036) s LUK L ALV ML AL 00 B 4t
FoAL OG2E B L (EEE LEICA 23n]) s s R vkas (h
HRZE) 5 R RS KT A ( LI R LR ISR RAT) ;
AL (T8 Eppendorf) ; Fif 803 v (LR 28 ) s BEARIX [ 9%
BRRHER (i) (AR BRA R ] 5 v R i O L (38 B RHR/
Biofuge Primo R)
L4 FHFE ZSHURERARNHT T, BERAR R
PEEUE =B B2G: PR AT IR AT RGBT, 7 e B IR 5
BEF R, 2920 min/ IR, 1 R/, 5L 4 JH. Y254, i FHER IR
GG ENEEROE S R S 5 R 1 R SR 1 SR 00 1
kt Meeh — Rubne: AT A =K x 177 x 10 ™ 4%/8 A (60 kg) 55 %
R B S RGN R, 1 R/, ELE 4 A RIRIT4S
L5 A8 ARE FKREKEER 24 h [ 20% KBRS
ISR, LA 4 mL/kg F B AT B BkE 9. REEG , B @
AR, WEAT IR SR SKIBUI., Tl sl i o, T JC R AL B 2, Rl
Jo i P 28 SR FE a5 B S Pk 5 25 X 20 ~ 40 mL AR FER
G A E BT, B 2 BB o B R i 3 o, i B SR AR e, )
B 2 R, AR5 VBRI AR T 7 VDB 2 % A 1Y
TR T R A, I AT ARG, ARG 8 T 4% W2 %
FRE P B, AR DN o 4 BB 19 I R 77 880, B0 5 (R S
WA ECE T FRE S TR CEN, BT -80 Cik
FERTT , ATRAGI o
1.6 FHArAm  (1)HE Qe @k i auikg d 4084, Man-
kin’s RO RITAE . A BEEEEE) W RUBLNE , AT A O
AREGA FFHATROK HLEY, R R . IR S
JENUI R BT AR TSRO SRR R DL A BB R DL,
JEfd1 A Mankin” s W4 RATITE , N3 1 PR,
21 Mankins $F4340 0
WrNE 04 1 25 35 44 55
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(2) RSt 2L ek (THC) WSS Rl R ARk &
HA M TLR —4 MyD88 NF — kB 33k . HHEHEAH#TT
A YV B SRR IAT R RN % v AT R
5T P TR 3k SR A Tl BELT VR, T i 5% BSA. 3F A7 LT 5
—HUTAER (4 TR 5 3 BU5 T8 I =5t TAEW, 1%/ DAB %y
@ B AT AR R E G ALK B, PR E B IS
AT T, RAGL B FE BRI % % A 80 R i A7
O IRYI LA 400 xRS B, XS UL #E AT e B 48
BOEaY , PEAT AR « OAR Y 40 M e 58 B 2Fo 4 2%, JoFH
HECHITE) 0 20, R A (5P 31 1 20, AR s 8 (R M)
T2 G AR CBRIAPE) 1 3 3 s ML BH M3 s BTy 4
P, <25%it 1 53 ,26% ~50% it 2 4y ,51% ~75% 1t 3 4, >
5%t 4 5o JE¥EPIATES AR A IZ ST Y QL 48 4. 2
Ja XA YR G ARG TT S 0 T

(3) BRHK S 2 W BEH I 52 ( ELISA ) 4630 % S i v IL - 18
IL -6 TNF — o (Y5R35 SRIME LURRBEE X AR U 5 e BE AT
B ST MR BERE L s i RS L AL BRI RLET R AL TH 254K
SUHEATINEE RS #E4T 37 CIRE , IR B B R AL Bl s in
B priatsn] s AR, SRR AR B T AR T T OD
THI7E

(4) Wes 4 H 3l 25 1 BT B 306 42 & 43 B R Go ko T 41| v
MyD88 \NF — kB [ A KT BUEREHZ, A 1 mL RI-
PA ZUE, 7850 519 IF B T vk L 34% 20 min, 2.0 J5 BT,
BCA EE:RE AR M B, W 5 x MasierMix \0. 1 x Sampe Bufer
T Tt SV T TR o5, 9 o 4 58 2 S, KU T AR i L 5 1A
W0 D40 A2 RO B Ve v T BRI, S L
i FURE MU T 20 45 8RR T, B S B AR 10 R, TR IR
4 A3 E BT AL AT, 150 min S5 4G 58 B8, X 45 R HE 1T
538
1.7 HHWESHt M A SPSS 25. 0 JRA AT G143 47, 4H
[F] LU R B4 IR 36 22 43 Bt (ONE WAY ANOVA) |, J5 Lt 3%
K LSD, LA P<0.05 fl 25 5 F Geit i Lo EREHR T
BIE + befi2s (x 25) Fom .

2 #R

2.1 ZHAFXHKHE 46 K Mankin’ s ¥ 5 2 AR X
WHCH AL, JoF M, TRV IR, SV R SUs .
TV 300 A2 FDHDRE , ™ AN, 240, L s i By
BB A3V v R B 1 I R HE AR sl D, B0 R el
SRR ST IR . TR SR 4 DA K PG 24 41 R B Al R SR T RO
A REIBR A D A PR 2 IR I B0 R 20 I SR
MG BN TR, EH TV 1 ffi7R . Mankin® s $F4)45
SRUNEH TTVINA] 2 R o

22 BURRBARTRE AR ARNLELELEELM
(D) B AR RIERTHE TLR -4 L5 o, 5= HAM
Eb BRI TLR -4 2 (2238 H X I (P<0.000 1) ; 5555
AL, IREF R TG4 TLR -4 EH R BHXFFEMR(P<
0.000 1) ; S5{EE RAIFHLL, PE254] TLR -4 & RBH XTI
(P<0.05), GifiotIX &l 3 4 il IXIEl 4 s

(2) B HZERMEXTT PR MyD88 g/ #r. 5= HH
FALE, B4, MyD88 2 [ 2R A T (P<0.000 1) 5 55005
SUAEE LB 7% 41 P9 25 41 MyD88 2 19 3% 3k A0 AR (P <
0.000 1) ; SR SR AIAH EL, PE 2541 MyD88 2K [ ik HH X 71 &
(P<0.01), 4ifioa X &l 5 4600 X &l 6 i .

(3) FUHKRMERTTHE NF - kB PR, HaA4

26

A BETIZ] NF - kB 85 R XA TR (P<0.000 1) ; 5%
RIA L IREF R AP 2541 NF — «B 2 [ £ B M RGP <
0.000 1) ; 5EEF R A HL, PG 2541 NF — «B 55 [ 35 M X 7
= (P<0.01), WHHTTXIE 7 4601 XTHE 8 fim .

2.3 ELISA Ml &4 X gt IL- 1B .IL -6 TNF — o #y %
&g SxEAdmt, BBAmES IL-6IL - 18, TNF - «
FREBEFE(P<0.05), SHEAI M L, IBE R A PG54
& IL-6 IL - 1B, TNF - o i & FFE(P<0.05) ; 5if
R ML, VE 254 i IL -6 1L - 1B INF - « & & LT}
(P<0.05), 4ngk2 prom.

2 HHZEHRMFH IL -1 .IL -6 INF - o [R5 E

A pg/mL
415 n IL-1B IL-6 TNF -
ZH4 10 0.086 £0.003 10.583 £2.037 0.078 £0.010
RLRIZ 10 0.133£0.020*  20.391 £2.178*  0.144 +0.008 *
WEHRA 10 0.092£0.006%  15.383£0.8864  0.101 £0.0104
Fiz54 10 0.107 £0.0064* 16.450 £0.8704%  0.122 £0.0054*

T« S EALE, P<0.05; A SR ML, P <0.05;# 54 R4

H,P<0.05,
2.4 Wes 4 H 2 % & T 0 5 % 8 247 & 54 2 & TLR -
4 MyD88 NF - kB #y & B ki AT  S2A4IAH L, BRI 3K
B 21 TLR - 4 ,MyD88  NF - B & HEXSEEHAH(P<
0.000 1), AT A Lb , 15 4T o 21 1 P 25 20 4B 41 41 TLR -
4 MyD88 NF — kB % [1#3iA B3 FM(P<0.000 1), Hif4 %
AR R 3 (P<<0.000 1), WUAHTTXIE 9,
3 itit

KOA J& b = B , 2 —FP AR AR S 50 , L 2 B0
HUEH FIEAAR L, S 5 1, 2 AR, O AN FE
M2, AR T Z A, L5, 28K AZ B, DA SR
ST , K, ShRERE R, Sz B R R IR,
PIFMRIEZ K K B S ARk, —J7 I, BT 0T DA A
22 JHT RN s 5 — T T, SR YT R AT DL AT MK, 2 FE R
B AP E SIE I Y IR T kR A I A
KT IR AR AR D AR R B AL N SE RV o AR
WEoE R BUEE R =L BHBS SR = G TR AT 2 08Y7 22805 1
TR, AN EE IR, W4 IR 2 T FEARER T, RREIRET RIA
¥7 5, ST 3K Mankin®’ s T4 BH SR T B i B i SRR 8CR
FRTA AR TR L S B0 PR S M AR IR I B RN B, it
BRI 07 9k AT LI035 R SR IS 6 4 200 PR 6 TR 25, o A
BT —E W AR, HFEALT KOA S X 217 3CE 1Y
878

KOA (1) == 295 F AR £k LA 5 15 Jmy 38 08 4 JG B M R E N
E, HAEREE SO mR s e o A AR S RE R T 1 T
EERE S KOA &/ & R i T 3 [ 45, i J2 KOA 72y ik
P OIL - 1B REGSAEUE MMP — 13 F02E (1 5808 B B,
HCOX — I Ay REAR , (H A5 5B 40 Bl 00 5 4 Th e & A S, R s
& E 5B 20 4/ i S % AR A, 2 T 2 400 AN B A A A7 A B
FELKOA {77 A FE AT SRS IR 2 E2 BB, 2 #E KOA Y
RACR R KA o TL = 6 A AT L i 4 200 i 5
fift , S v B A B I A, I TR R R I A B B R
LTI 0 260 i ' o TNF — o 24 5 KOA 480 iy 8 24
R, FHRE0 e i 38 T4 B i = A, 8 T 400 1 4R A
J A3 S5 B4 A 8, TS R I [) B 5 | A O 1 b R
BT FEARBESH , K S B M b IL - 18 IL -
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6 TNF — o TG T 5 , UEHIAHSC R AE 115 KOA i K 2 K ey
HERT IR, 2R R AL AT S, i b
IL = 1B IL =6 TNF — o 5 R 755 &t 0 T BRARIM A O, B
FHRAFZ G T B oy W2, DLW BT 7R RERE R AR L35 N AH DG
REPR T ZRIR , E T80 SRR BT I &2, LAIR B AE 2 KOA 11
HERE , I G A OCAE R I FE T

TLR -4 J&—Fh T RUBS B 1, HM AN DX A4 405 4 G 23 7
PR (DAMPs ) BE % 70 20 i 1 A543 , S 78 T I B 38
T, 2R A A IR SBORE R 2 MO A, SR il 23 5 | S 4 4L A 4 1
TG S I JRd 35 ) B 4 0 BR 5 MyDB8 2 TLR - 4 Y
SR E A, K2 B B TLR - 4 4% 32 1 8 GE 15
7,5 TLR -4 [ TIR S54RSS &, 5 —m ATt SE IL - 1 52
PARH O e , (A A= W IR AL FE I 5, 55 T Tl i) TRAF6 A
454 JERE A JFHAE T TAK - 1, 305 {5 iy TAK -
1 20§73 TxBo BEERAL, ] TkBor Bf% , (73 NF - «B 4> F
BEARLN ARG 5%, SR AR S S B RE IR R s JAE R 1 i 2
351 NF - kB pl T2 PSO P65 K HAM I 11 IkBa 4k
L = AR AL 5 W, 25 g B U 45 5 s s, & g1
TNF - o IL -6 1L - 1B ZEFE N 45 5%, 2 5 TNF - o [ IL - 6,
IL — 1B 25 G 5E I T BB, 6T 5 R e E JRE >~ A S F
LR T TLR — 4/MyD88/NF — «B {5 53 # 4F: g BLIA it
HERIEF T — , HX T HURSARE RO (A RT3
ZF KOA BRI A R T IR 2 2 415 5 30 I O T 2 1
S KOA 1814 TC B M S A 1 A o AT o8t S yie 21 24k
FY Y BRI ST Fo X% 2% 15 28 B IR AR T, R B
TR B XTI Ak S A5 530 3% 7 A ) 8 g 3O A T, DR DG 48
E SN KR FE I A AR S RAE R T 120K, S JEAE N, I
TRAR 2R MO AR T 3 JEE U AR O 4 A A e Ji R B
DIk ERYT KOA 1 H Y.

25 b AW A RN BT 2 7T DLk KOA 34 B Gy
BCE A RS  FE—E R X R AU B S AR T [ i
AR A2 5 KOA KR SCT5 Cf 2H 40 h TLR - 4 \MyD88 |
NF - «B & i 3%, Hsb g o 1L - 18 1L - 6 \TNF —
o MY, IR IRE R T R & E L A ] TLR - 4/MyD88/NF —
B RAE(F 538 B A3, LA AR SONL, I R 4121
WK B BNAYT KOA /Y H Y.
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