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Effect of Tongluo Decoction on Myeloid Differentiation

Factor and Related Proteins in Osteoarthritis Model
CHEN Dongdong' LU Chao® ZHU Tian'
ZHANG Gaokui' YUAN Xuechao' HAO Yangquan®®

!'Shaanxi University of Traditional Chinese Medicine, Xianyang 712000, Shaanxi Chinaj;
*Honghui Hospital Affiliated to Medical Department in Xi’an Jiaotong University,Xi’an 710054, China.
Abstracts Objective: To investigate the effect of Tongluo decoction on the expression of TOLL-like receptor(TLR4) /my-
eloid differentiation factor 88(MYD88) signaling pathway-related protein in rat knee osteoarthritis model. Methods:40 SD
adult rats were taken out as normal group,and the remaining 30 were established with KOA model. After successful,they
were randomly divided into model group,amino sugar group and Tongluo group, with 10 rats in each group. The model
group was given pure water,the amino sugar group was given glucosamine hydrochloride capsule,and the Tongluo group
was given traditional Chinese medicine Tongluo decoction, which was continuously fed for 2 months. After 2 months, the
experimental animals were subjected to morphological and histological observation and the expression of TLR4/MYD88
protein was determined. Results; The positive expression of TLR4/MYDS88 protein in the model group was significantly
higher than that in the glycosaminoglycan group and the Tongluo group(P<C0.05). The expression of TLR4/MYD88
protein in the Tongluo group was lower than that in the glycosyl group(P<C0. 05). Conclusion: Tongluo decoction can ef-
fectively alleviate cartilage degeneration in rat KOA model and inhibit synovial inflammation.

Keywords: osteoarthritis; Tongluo decoction;receptor;myeloid differentiation factor

& M 55 & (Knee Osteoarthritis, KOA) & —
Tl UL D208 J e i AR AT M B ST et R

HEETH . P EE RS LW (2017M613179)
P22 T D 2Rl 24 K% R I H (J201803048)

bRV R R 2 K (BRVE JFFH . 712000)
2 P 2 A8 KR E 2 B R 4L S E B

S HEEE

E-mail: haoyq2008@163. com

o BRI 2 5 R IR AT A DL Rk R P B B
e RGN = Gl = g R
KOA 19 29 15 8 4 ZLURAE BN 40 i S0 3 i b 2
2 W B B A K A0 A AR R A b S JBRE T B D B
BCE AN T B VI G, TLRA & A 5 K 8K f0 %8 4
iE S L B — A 32 2R PN 52 1K MYDSS & TLR4
o Mg — M EEN ERBRET
W S Ak R T B A 0 o S I R A ) ) % A



10

SAE R A B 0 R N A AR, R AR
NI TR RS R O T R KRR RN
BT IR AT E BRI Em AN, B oK
BH B4 H 12 4045 B PH A 57 325 BB, 22 2R T v 25 P i 3
HNFR 5 rp 2438 45 05 R V8 48 58 38 K 2 IR 2% B B
JB LT 23 PR B e AN BHRS FHR B M 2 30 T i 2l
ATk A VY I R AR U R R L 2B K S A
RE 7, Al A 0 4 ] 5 02 R DG R T IR RE A
DR AR 0T 55 B A L5838 4% 1 b R BRI o6 4 i vk o
RABLAD TLR/MYDSS8 {55538 % 2% 1K 1) 52 W) , B 2 38 4%
0 JE 25 R B MR DG ROR A R T TT AL
1 #R5H%
1.1 #h%Y

40 HUSPF A AF SD KRR i 7Y %2 28 38 K 2% 90 0
By AL P ATIE S SCXK (B2) 2018-003) 4 14 i
2 250~300 g, WEMES P B AR IES . S
Xt 2 i b B A A v A N R R R 2 AR S A A
A TR L 50 h W I 48 T B ) h BT 22K 19
1.2 259550

W2 T AR - A T Y I B A L e i L
WM 30 g 17T 20 g Bk~ =L A A 15 g,
5 AR 10 g (V5 %2 38 3 K2 It @ 20 & BE B vh 24
B5) . RLBJGAFT 4 COKFE& M . Hh R o 5 1 7 b G
b2 TR A R A FD s ELISA 35 & Al TLR4/
MYDS88 A (P4 i e LE R R A BR A FD o
1.3 @i 5U

i3 Hulth 7370 40 AR SD K R 45
B O RS R L) S AR B 4 BE ML 4R I
B (10 2, VR 525 3 W 2E i AR AE B 28 2 W 48 %
HED LRSI (10 HD) 2082 (10 HD) 4 41 (10 HD,
HR 2 AT 2 T ARG 2% 17 TR R T (T T AT 4 R B 4R D)
10 mL/kg, 22 0 21 25 7 E IR R T2 22 55 40 % 0 K 7% W
10 mL/kg™™ . IE & 4 S BRI 20 45 F R IR 10 mL/kg 7k
BRERK 1 d/ R 1S 8 JH . IRYT ok B b AR G Bl it
A7 AR T 0 510 S B0 R I 0 23R 97 4% 4H Sh W RS
RE TR LB A VKEYOKE R RIS
IER AR,
14 I OGS 16 3l

T 1 AR T i A R 2 0 KRR 56 T JiE e
RGBS I 3 R B H1H .
1.5 SEgrik

DG AT B B R A 400 0 2 5 ik
WEE 48 h Z 5 . 285 K 35 B 12 0 A I A 3
LY A 5 pm, VIR T B8 2 b B 2 —
FH 2R 25— ZR BNIG G s 82 B0 05 A 7K I B A A8k TR 2 o
W (pH6. OB B 76 PBS 123 5 min X 3 Y 8 A

Chinese ] Trad Med Traum &. Orthop,Jun. 2019, Vol. 27.No. 6

S FBREER 3% HO, KER Tl EETES
10 min fff Py P52 i APl 2 05 . 2 )5 PBS 123 5 min
X3 YK 5 B IS 5 P W, = IR 3T 30 min, I3
12300 F B A BT L TLR4 5 MYD88 HifA, F 4 C i
HIA . PBS I 5 min X3 UG EH M ALY R bricny
Thi.AEE R I E 10 min, I £ PBS B ¥ 5 min X 3
UG IMA MR AR L #E R I AR TR SR TR E
10 min, & A PBS #15 min X 3 ¥ . DAB % i F & @ ; 7
AKEE Y 1 min, F /K vh Pk, PBS i 20 min it 7K 7 B
JEE R, s e Y F s TLRA fil MYDSS FHM: 3
K. RASFHWOGEE R B TLR4 K& MYDS8S8 BH P3R5
BRI B 3 BB A A ARG X 3 k0 s TR A5 R 4 U il
JH Tmage ProPlus % KI5 R FFR 536 %5 BE vk A7 5000 ib
BT, 2) ELISA J7 k- WU 96 FLAR & HE ¥ T
EG b s A S bR L, B~G 8] ke 5 L. H 51
Jrzs (AL AR UE SR FL A1~ A6 Bl A7~ A12 AR IR & N A
) B A AR A S 50 s SE AT LIS » A B~ G FI4R I
ARFI I3 10 pL FEAFR BEWR 40 pL, H 5L SR 5
WM A~G Im AU 100 oL, S5 B 47 B 4R 1o
D RIRA]VET 37 ‘CIREAA 60 min; B 96 FLAR  HRE
EENIYNG R S R W) @ Y 1 o (£ R e = Ec
BT PRV 3h Uk 5 AL b 5% BR A, i ) & 5
W A~H BB ALK O A B 7] AL B 4% 50 L, il ik
GRS A4S, BT 37 CIREH 15 mins A~H
FIER LR A 50 L 28 18 WL 28 1F 0 £ 7 B2 A9 B
[ P9 (15 min) o f 96 L AR & T Bl s 10 ke A s i &
450 nm KL P E B ALY OD B 5 4 A v 5 00 ok 3 1878
X BN BRE R OD R Y %l 2 i bk o it
2, #E T A AR I AR 4 B o i 4 5 BT O A L S B
W,
1.6 Siiteorik

K SPASS19. 0 Ge it it Bt L s o, 1
BN E T 208 O ST BEAR ¢ K ) , P<<0. 05 22

SAGIT AL
2 #R

2.1 ORI B A 2
TR I IS o L B AR 8 5CTT i i R IR L 1 Bl
WETIE®WA, 250515 3 L (P<<0. 05) ; kb LAY
M S A A E, ALY sh S AR A 22 5
Yt X (P<<0.05), Hl 4% 4175 30 B A T &
H, ZRAGFE L (P<0.05), W% 1.
F1 BRETEIATESGTED

24 5] /R 15 BRI JR Ak BE T
SR 10 108.1+5.3 137.345.8
iy i 10 104.545.7 101.846.4
EHEU 10 107.7+4.3 129.4+4.7




P E P EEGRE 2019 4E 6 A5 27 B4 6

2.2 HEh TLR4 5 MYDSS 8 [ i 41 fb 25 3
538 45 21 R EUWE 4 AH B RS R 2 R B T R AR
#FHL.TLR4 5 MYDSS I FHMRAFH E . 25 A%
Jh2A 0 L (P<C0. 05) 538 45 40 5 &0 4 Fb 3, 38 45 4 4K
HBEIRAE  5 28 g A X B 4. TLR4 5 MYDSS8 2R
FIREL, ZRA G E X (P<0.05), FHYRA
%m@13&ﬁ2

B 1 $§§-_zﬂ(200>< 400X)

P "ﬁ'
Wl 4 i “'"
o (‘é': B
(e Tyl PR

a

A
- :‘.:&_

S al

B 3 SHEH 200X ,400X)
*2 KAGBEAN TLR4 5 MYDSS &8

FKiExtbk(TLo

215 B/ R MYD88 TLR4

i 2% 20 10 0.25540. 021 0.28540.037
g ¥ 10 0.39540.011 0.38540.023
HhEA 10 0.275+0.020 0.292+0.032

2.3 IiyEH TLR4 5 MYDSS % [ ELISA #: i 45 5

AT SO A KGR 45 A A L, TLR4/MYDS
FI AR R IR 30 L 25 A Ge i 2 2 L (P<<0. 05)
BTESIRIT IR, 5XF A A . TLR4/MYDS 2
PRk B G 2R A 5024 8 X (P<<0.05) , Hil
KA ENEA TLRA/MYDS A RZEM, ZRA SR
P2 X (P<<0.05), I3 3-4.

#3 HEMES TLR4 EEAEE(T+s.ng/ml)
241 51 /R EERIE W 2 A AR

S 2% 40 10 177.67425.78  104.334-23.43
Th L ZH 10 179.62+415.19  223.32427.38
A 10 180.22+16.91  122.55+14.90

11

x4 BAMBEHR MYDIS EHEE(TEs,ng/mL)

20 5 M/ R 1B T fE HEH2MAR
i 4% 1 10 109. 3910, 42 95.63411.74
A 10 134.99422.98  182.10+39.93
M 10 114.30+£21.16  129.32+22.92

3 it

TR REDER T 585758k, b EE
256 F KOA (AU X8R 4 Hoaloh KOA 95
DU HIL A “ AR S b 80 AR AR 5270 . B 5 6 B
RIRNA I 2% AW s . S5 8 EAN
e MR IR L 375 2 R 2R Sy T BEL T o I 9 A S IE
FEWT MR I 97 B 4 2% R L R I EE LAY EE
TR TR ST 5 54 98 B4 A8 AR Joit = B 2 R
L FBCE T B AL 5 & w ML 5 561y !Fk
YRR 2 U AH G . DAAE B B 1 DG R Bh W SE 55 v B
FHHCHMMA TR BCE R A R AR
KL BE 2 Th i, H3 A 5 HCH B IR B L OE bl A B
) A0 TR T T AR 8 i O Y AR R O R
B, 7EUAAE B S5 b & B, KOA 3R 461 45 IX 5k
TLR 235K F-Thi 3878 TLR Fr A 5 09 #0928 O M
HFBFESHSEENS 5 W HRE KSR,
TLR AW A 434k R4 J&—Fh 5 22 (0 {5 5 8 i 5% 3 |
Y5 KOA & AL % DA 3G, 78 R 1 56T 4 3k
BB 20 R . S S HCE R TLRY {5 %38
B& AT 23 o MYDSS 4R ik Al MYDSS 44k #i v 15 5 5%
S S 1L AT B i NF-«B I 4k I 35006 40 i i X
I S N - 5 B0 P T B B R O TL-1 A
TNF), MYD88 #4155 4rF IRAK REWE 5.1
RAK-4 1EfR AL G #06 IRAK-1, 48 J5 3% 0% TRAF-6.
BEARAE NF-«B #10 il 8 (1 %z = AR it [ i
PG AL AR K W PG L TAK-1 M1 TAK-1 45 &
HEH i NF-«B W NF«B MEEHE S,
NF-«B 5 35 S Pk 2 iy 56 B A0 5 S5 00 kL = s — 2t
M50 g3 R (LXs) , B &£
18 S F AR 7 4 T 9 N 45 R AR AH OG JE R i R
KNS D S E AN A T e . B A ROAE SV B B e T R
MRS A EZEM, R T TLR4/
MY D88 {5553 [ (1) 38 7 Bk AT 9 5 48 0 S AT 98 5 561y
BB E T

ARSI SY 2 I IO B O R AR AL (KOA)
HR BT g H Ll R iE iy TLR4 1 MYDSS
EHRLIWE & THKAH S A, o 1
TLR4/MYDS8 {5538 % 1l LA 55 e 5615 15 1 61 %
KR THRMRIER N, LRERDR, MEE
TLR4 5 MYD88 & 1 /9 7 i1 » K BUOC 1 19 16 2 72
HH Sk AR AR T 2 3 4% 9 LA S R TR A 3 A B IR T S
TLR4 5 MYDS88 11 T B H K BROC 15 2 /2 B2 B
Z AR O RAE AR I 3 G L B A 1 B B R T
Wi, #2787 TLR4/MYDSS {5 53 I 76 I 0635 B %
TREESRKBTGEEBEER DL S-S ERE R



12

AT AT 1o T TLR4/MYDSS {5 53 #% & #51h
S I SR T 38 25 07 00 80OR T8O T 6 1R 2 5L A h L
VE ML T 3 — 2L T

R AT DAAS 3 4598 . A TLR4/MYDSS {5 53

% VA 45 A P %) 245 5t T AR Ay 0 T T BEL L R G T S5 AL 4 4

S % Lk

[1] DELL’LSOLA A,WIRTH W,STEULTJENS M, et al.
Knee extensor muscle weakness and radiographic knee
osteoarthritis progression[ J]. Acta Orthopaedica, 2018,
89(4):406-411.

[2] QIAN S, HOSOKI K, AGUILERA-AGUIRRE L, et al.
Ragweed pollen proteins bind TLR4/MD2, and rapidly
recruit MYD88 and TRAF6 to the signaling complex[]J].
Journal of Allergy & Clinical Immunology,2014,133(2) .
AB225-AB235.

(3] XUz, i, 2R, % R m BT g emid
BEUER A A OF R L) ] o E PR i B AR A 2010,
18(8) :39-42.

(4] SEfem,skm R, 2 S IR T B B OG5 48 AL i i) B
gept IR, hE T EE R4, 2018,26(10) :87-89.

(5] BiRS.ZEE 2 E.F. A0 By R
BIIE T AR Ko Wat {5 538 A 56 I 7 Rk 0 2w [T .
o R 2R B AR 2% AR, 2018,34(2) :177-181,

(6] FEdb. kA IMFES S5, B DG & = Fh 3l s 1 iy 2t
ST ML b AR A P 24, 2010, 33(3) :456-460.

[7] WONG K, TRUDEL G,LANEUVILLE O. Intra-articu-
lar collagenase injection increases range of motion in a rat
knee flexion contracture model[ J]. Drug Design Develop-
ment & Therapy,2017,12.15-24.

(8] kA 250, BRiL. 23 I B o5 4001 TR i O 5 S A B 1Y
#ArlJ] hEBEE R .2014.22C11) ¢ 1-3.

(3% 87

[5] IORIO R,HEALY W L. Unicompartmental arthritis of
the knee[ J]. J Bone Joint Surg Am,2003,85-A(7):1351-
1364.

[6] JYOTI MEHTA MOT,KP MULGAONKAR MOT. Effect
of laterally raised footwearon bilateral medial compartment
knee osteoarthritis and its biomechanical analysis-a compara-
tive study[J]. The Indian Journal of Occupational Therapy,
2014,3:51-56.

[7] FERNANDEZ-SEGUIN L M, DIAZ MANCHA ] A,
SANCHEZ RODRIGUEZ R,et al. Comparison of plantar
pressures and contact area between normal and cavus foot
[J]. Gait Posture,2017,39(2):789-792.

[8] RESENDE R A,KIRKWOOD R N,FONSECA S T,et al.
Ipsilateral and contralateral foot pronation affect lower limb
and trunk biomechanics of individuals with knee osteoarthritis
during gait[J]. Clin Biomech,2016,34:30-37.

[9] POLLOF E,JACKSON R W. Knee bracing for unicomp-
artmental osteoarthritis[J]. J Am Acad Orthop Surg,
2016,14(1):5-11.

[10] RANNOU F,POIRAUDEAU S,BEAUDREUIL J. Role

Chinese ] Trad Med Traum &. Orthop,Jun. 2019, Vol. 27.No. 6

[9] FOX B A,STEPHENS M M. Glucosamine hydrochloride
for the treatment of osteoarthritis symptoms[J]. Clinical
Interventions in Aging,2007,2(4):599-604.

(107 s, o, X 0, 45, Sl 2 Ak Y €0 v By T 356 7 1 & O
HERRALLT]. BE%{5 5 ,2013(29):586-588.

(11] FATHL, kR, THe . 5. AP ABE IR EF A2 ZKPiik
ELISA 2 7 & 09 & R B2 3 DT 1. 4B 9 TR % 4k
2018,34(5) :743-751.

[12] T LM K. % BEHEXTRPEHARITH
Wrog kR[], T E P E AR, 2008,16(4) :65-67.

[13] SCARVELL J M, GALVIN C R,PERRIMAN D M, et
al. Kinematics of knees with osteoarthritis show reduced
lateral femoral roll-back and maintain an adducted posi-
tion:a systematic review of research using medical ima-
ging[ J]. Journal of Biomechanics,2018,75:108-122.

[14] LIN X,XIE J.SUN S,et al. Toll-like receptor 4 (TLR4)
stimulates synovial injury of temporomandibular joint in
rats through the activation of p38 mitogen-activated pro-
tein kinase ( MAPK) signaling pathway [J]. Med Sci
Monit,2018.,24:4405-4412.

[15] LIANG Y,CHEN S,YANG Y,et al. Vasoactive intesti-
nal peptide alleviates osteoarthritis effectively via inhibi-
ting NF-¢B signaling pathway[J]. Journal of Biomedical
Science,2018,25(1) :25-29.

[16] ZERKR. 484026 B e, . b rp R 3 O XU 9 U
K RBA TLRA (55 @I MsgmT]. REDEZR¥F
#4R.2018,34(1):23-25.

[17] FERNANDEZ-TORRES J. ZAMUDIO-CUEVAS Y,
LOPEZ-REYES A. Gene-gene interactions of the Wnt/g-
catenin signaling pathway in knee osteoarthritis J]. Mo-
lecular Biology Reports,2018,45(5) ;1089-1098.

(A5 8 #7:2019-01-07)

of bracing in the management of knee osteoarthritis[ J].
Curr Opin Rheumatol,2010,22(2) :218-222.

[11] DRAGANICH L,REIDER B,RIMINGTON T,et al. The
effectiveness of self-adjustable custom and off-the-shelf
bracing in the treatment of varus gonarthrosis[J]. J Bone
Joint Surg Am,2006,88(12):2645-2652.

[12] TRBEPE, ZAEHE TR 5. NS UTRETE RO IR A R
PN B0 R R AL A BF g LD ). T b BE B K 24, 2014, 35
(2):218-219.

[13] FB 4R INIE RS SR IBESR L 45, TR 5@ 5 1 M 56 1 R &0 WL il
I RS2 AR ik oz [T . b B2 b R #4442 . 2014, 35(5) ¢
599-600.

(147 Zid, BRAh, B 202 55, A b BB or VI BRIG 97 oG
PR 8] 28 P 6 9 R AL B 9% B 97 ROR 52w TR 43 A
LT T BERL R 224 4, 2015, 36 (6) - 727-729.

(15] XUH 80, 8 43 22 Fh L 55, WROR T R 28 A AE 76 B Bl IR
s R ). T b BE R K 24224 . 2015, 36(5) : 598-600.

(A5 B #:2019-01-08)



