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FAAZ DR 7~ kB SZ A Ty 1 T A R [ s AT £ 74 3 R 135 3 R T BB 5 15 S RAW264.7 AR, MM sy Jysdl: IR ZH. AzBEEh/KA .
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Abstract

BACKGROUND: Abnormal Toll-like receptor 4 (TLR4) signaling pathway plays an important role in the pathogenesis of steroid-induced necrosis of femoral head,
and regulating TLR4 expression is expected to become a breakthrough point for effective treatment of hormonal femoral head necrosis.

OBJECTIVE: To study the effect of Tongluo Shenggu Capsule on the TLR4 signal transduction pathway in the process of osteoclast differentiation, in order to
understand the molecular biological mechanism by which Tongluo Shenggu Capsule inhibits osteoclast differentiation.

METHODS: Twenty-eight 12-week-old C57BL/6 mice were randomly divided into Tongluo Shenggu Capsule high-dose, medium-dose, low-dose gavage group
and normal saline gavage group. Medium dose was set to be 0.91 g/(kg-d), the high dose was 2 times up on the medium dose, and the low dose was 0.5 time
up on the medium dose. The drug-containing serum was prepared by continuous gavage for 14 days. At 8 hours after the last administration, blood samples
were taken from the abdominal aorta to prepare the serum containing the drug and the control serum. RAW264.7 cell line was induced by the combination of
receptor activator of nuclear factor kappa B ligand and macrophage colony stimulating factor inducer. The cells were divided into five groups: normal group,
normal saline group, high-, medium-, and low-dose drug-containing serum groups. Cell counting kit-8 method was used to observe the effect of drug-containing
serum on cell proliferation. Then, the precursor of osteoclast was pretreated with 20% drug-containing serum on the 4 day of induction. Cell growth,
morphology, and fusion were observed at 24, 48, 72, and 96 hours after induction. The number of osteoclasts was observed by TRAP staining on the 8th day.
The expression of TLR4 and NF-kBp65 in cell supernatant was detected by western blot. The level of tumor necrosis factor a in cell supernatant was detected
using ELISA. The study protocol was approved by the Animal Experimental Ethics Committee of Guangxi University of Chinese Medicine.

RESULTS AND CONCLUSION: The level of tumor necrosis factor a in low-, medium- and high-dose drug-containing serum groups was lower than that in the
normal group (P < 0.01), whereas there was no significant difference between the low-dose and medium-dose drug-containing serum groups. The protein
expression of TLR4 in low-, medium- and high-dose drug-containing serum groups was significantly lower than that in the normal group (P < 0.05), whereas the
protein expression of NF-kBp65 in the medium- and high-dose drug-containing serum groups was significantly lower than that in the normal group (P < 0.05).
Moreover, inhibiting the protein expression of TLR4 and NF-kBp65 was most obvious in the medium-dose drug-containing serum group. Overall, one of the
mechanisms underlying Tongluo Shenggu Capsule in the treatment of steroid-induced necrosis of femoral head may be to reduce the release of tumor necrosis
factor a and improve the inflammatory environment by inhibiting TLR4/NF-kB signal pathway; on the other hand, it can inhibit the activity of osteoclasts,
weaken bone absorption and improve the balance of bone metabolism after steroid-induced necrosis of femoral head.

Key words: compound traditional Chinese medicine; factor; bone resorption; osteoclast; Toll-like receptor 4; nuclear transcription factor-B; RAW264.7 cell
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MRSk ft, SECEMME. BRER IR, TERFEENLN
JIAE R 3 3508 Sk 1 J 38 DX s 3 /N A i R R )
IBENEAE A 2. B A R AR E B AL
AR R T R A S B AR R A B R A
SR TR 52 S8 F W 2 Jor U 2 T LS i 3, 4 L B 4 L 100 3
PERAFTE I, SEURE S I E R RS, s
Sk BRI SRR, RSN IR N R A E T,
R RE S Y Rk, ABE . R RS
HAEARBE R, 7 DERA BB TT £ R R s
SKIRFER AL ME T o AT IUISZ ] iTRAQ 3 A 7 a4 i 2 M e <k
INBE A W IS 3T B B R A 2B AL, R IR I A Sk AR
LERE R PY SERPINA4, SAAL, CD14, HP fR A fF{E N FH %
TR, X2 R W E AL Toll 524k 4(Toll-
link receptors 4, TLR4) {5 53@# *7. LW TIEN, K&
I FH R R R T 5 B TLRA {5 5l B O BE O, 0 R
DRI HORE I, AE AN B A A K G, B WSOz i o T B T 1
FECE AL G )5 g N R, SRR A
WA E RS B Rk, BRI IR SRR AL
il TLRA {5 5@ 26 e W K PEE L KIIE L, 3% TLRA
A ROR ST R B SRR R AL BT 0304 S 4
S 7T I 30 4% A R T T DA KB VA R T R SRR
BE, AHILEARHLHLE G F5E— S0 7 M. ks B 7E
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TLRA {5 S B ER M AU T RL,  E AOE 24 e 2
24 0L 375 5 PR A 5 57 B E 240 L3 42 L% TLRA {5 5 e B 5 M F) 7
FC, FERTIG RS BRI b 73 5 A 27 A FE DAt — 2 )
RIEL R T WO TE B E SR SE AL o

1 #EF1755% Materials and methods

1.1 %5t 4SS gL .

1.2 AP AE SZIET 2018 4F 7 F & 2019 4F 11 HAE]T
P R 2 K 2 B — B S I Bt 1 S 6 B 5 Ao

1.3 At

1.3.1 SEERzh¥) ML 12 JARIE S S C57BL/6 HEME/N 28 H,
R 18-20g, /@ ETRES . B, GRS, B
R AEFRER KT IR, 47 R SLIshPkii Kb ik
HAEMB ARG R AT YWaliES 5. SCXK( I )2014-0011,
HH&IES S : 43006700014844,

132 HHERLKIE B IRERGHN: RN
IR FEFR BN T P R 2 R 5 — M SR B B 24 15

133 SRR RAW264.7( g4l Il A a] ); CCK-8 i)
& (HARFZ cKod); AL T kB 324475 A K F- i 4 (receptor
activator of nuclear factor kB ligand, RANKL)(R&D Systems
462-TR-010/cf); A 5 W 4 A £ % il ¥ 5 ¥ (M-CSF)(R&D
Systems 216-MC-025/cf); TRAP ZL{f ik 7| £ (sigma 387a).
TLR4 Antibody-Internal 7l & (affinity AF7017); NF-kB p65
Antibody -C-terminal i 77| & (affinity AF0874); /)N & i J83 4



BEIR T a(TNF-a)ELISA X7 & (50 1FE CSB-E04741m).

1.4 F¥%7ik

141 SA4MBERHSE K 28 HMEEIF~S C578BL/6 /)N b
MU AE. H ARFIE A e A R Sk IR 23k 4 4, A4t
7 5o ERTHE/NRBFRIE, bR AE R E N RO TR &
9.1 £, EAERENRAHERNFH 68, AHMEITE
FZRCN 60 kg a5, /N BRI #E B O 0.91 g/(kged). A5
BT R B E O PIRE IR, ZIREREN 2 5 A,
0.5 5 NfkiE. S4EFE2d )G, #ITHMES, EEHEH
220 ul/g THE . KRR s A IR BRI HANRIE TIROK T,
B EHTTRIRE, RGBS L RIS, YR
REMEI K, SHESHEBHSZ 14d, HFRIIK, R
DHEB G, T 8ho /KA FEERREE /N, SR IE 30 KHUL,
1500 r/min 5.0 5 min, HU_EiEWRECEP &0 T, fHEKR
FEAKIBKIG G, A 80 ‘CUKARIRAT -

1.4.2 WEAIMIETE S KR IR0 I RAW264.7 /) i)
HRORR, TR SRR H 10% JiB 4 137 () DMEM 1% 3% 7k 1
BOER R, 5 RIER, ISR 10% B2 i
7B 1) DMEM £3589 5-10 mL, WRITIRAI G BE TR, il
BT 37 C. B4 5% CO, R4 H 24-48 h, Fiis
FE 90 JE 24 i %5 5 1k BI) 70%-80% If,  FH PBS %% % Mk b BE 1
RAW264.7 4 R WKHT F R J5, UKE4IMT 15 mL B .08
1000 r/min &.0> 5 min, 7F L%, FIMA SRR % 10% it
A= 1ML 1) DMEM 85923 5 mL, 7820 IRFT IR 2 Ji5 1o 41 i il B
YRR, AE M T S5O B S A PR, AR S T AR
1x10° " H [ FE 40 fo B, NS B 47 195 30 mg/L B
Wi 4 i B 7 3 7. 60 mg/L RANKL A AR A 73 10% JIf 2F
L35 /¥ DMEM 5 3 Al 7 55 72 W, RAW264.7 il 14 4H il 1%
1x10° U IR R F 96 FLESFRAR (12 47 8 31 ) , FRALINA
Y H =K 200 uL, CO, BiFRAATH 5%, MRHM 1 . (EH
151] B AH 22 S5 A 25 ) WL 8¢ RAW264. 7 4 i (14 A5 K 2 2 AR O
TSR 3d. ARG U B 30 mg/L [ W 20 A VA ) DR -
200 pug/L RANKL K2 44 #5773 $ 10% Jify 2 1ML 375 ¥ DMEM 5 5 [X]
TREFRM, AR R B A 22 0 e h 748 W 2 15 7% i A 4 g A=
KR, #EERTES5d, MK 8d.

WEBEEIESOUEFRREE

SRR : RAW264.7 /N EEATIENE, FIGE T snll A

B ERRM  ()DMEM 59590 AR08 10% a2k i

[ZES (2)DMEM %5 3 (A T Hi 571 D7 30 mg/L EMGAR i S v A 7
60 pg/LRANKL M (AR50 4 10% a2k 1% : @ 30 mg/L LG4
AT HIH 7. 200 pg/L RANKL % AF 53 4 10% fit 2 3%

Rt E] - 8d

faptEf: 2d BUAIRAR, R4 3 ARATHE S

YRR TE - TRAP et % 5

RIBFHOE: SR RET P E A RS YA T 2 B e i

143 WEMMKNSEE U EET TRAP Bett, H il
B, RS, CLTRAP(+) HANMIAL = 3 & 400

1.4.4 CCK-8 VAN & 2 MG FEIESLES S50 5 4H: IEH 4.
XA (A E KA ), AT RESAMFEE. . &
WA, FH S5 AR, LM E N 1x10° LY, BT 1
FRAETREFE 4 hy IR RAW264.7 4 i FE A CLZ e, MR 258
FREE, AN R 2R, AL 100 ul, ZkEEREIRE.
TERGFRIN 24, 48, 72 hix 3 AR AL, AFFLA A 10 pL (1
CCK-8 YA, BT IEFRFFEEFE 4 ho SRJE N FHBEAR G 52 %
YTE 450 nm P KALMRLE . B 5k, 3 A (.

145 MG T %8 LM% E 1x10° L b, ¥
RAW264.7 4l il Fh T+ 96 FLIR 1, FI % 30 mg/L EWE4N T
R F +60 pg/L RANKL+10% Jis 4= IfiLi% 1) DMEM #4775 %,
RERW, ELLIEFF 3 d 5, £F RAW264.7 41 AR /L A
AT . S S 30 mg/L EIESHAAE VK HIE R T +200 mg/L
RANKL+10% fif2F L% ) DMEM #1755, T3 4 RIS S4mA
FURISE R 20% AR & 25 s T3, fRFH 1R, $s5d.
1.4.6 ELISA Rl 4 b3S ) g R R+ o 7K Ak
FEREE N 1x10°L", 100 b/ FL, 4% BIRJ7vET HikE R4S
W % FLEE IR I S W, 4% IR ELISA 3377 A i I 5 SR AG
YA ISR R RR BB T o (KR

1.4.7 Western blot % 4 Il TLR4. #% [F ¥ kBp65 & [1 % ik
FH RIPA S 0 4 R 40 B S B2 A M e o S AR 11, 30
JE BB B ) BIETRREfh . S5 EAE 4 SDS-PAGE itk 1T
BRI, EASE G2 PYDF I [, PVDF HEEZIR T 5%
R G 0 2 h, s B AR TR Pl 4 CIE LR,
YK H TBST PPl Peid i, AN —PisEmE 1 h. KH ECL
VLR, H ChemiDocXRS b2 KRG Rt W (0. Ws, f#
F 1mage) BXAF b & 2% Y IR P AE

1.5 T EUMRIEAF (D RAW264.7 4 5% itk B 40 B 1) T 45 2
WS QBE 4 TRAP Yo i 4552 O % 24 I3 1) 2 1 52
4L (@) Western blot #l TLR4. 1% K] 1~ kBp65 & [ 3 i%;
) ELISA 4 g L35 P SR FE IR o (7K T

1.6 St F oM SCIREIRAEFH SPSS 22.0 Siit AT ib
H, SeIb R xbs Fomo dLIA]ELER B IR K 5 2 0 #
DL P<0.05 NZERA B ER L.

2 Z58 Results

2.1 RAW264.7 ta BB ety AL WE 1. Xk
R 4T W2, & 1A 7] I RAW264.7 41 g 76 K1 Kl 2% Fif
B, 4HM 2B, WEAE S AR PR E S s
1B T W, #EFhEE 2 K RAW264.7 4 s i it s, ST,
RO AR BAC L, FEFEE 4 K, RAW264.7 A sk
E g Rk, a2, B R EEER: K
1D AP L, B FEE 8 K, K E M E AU M AT Ak Al R
HUIM, HAARBES AR F 2 6l i 4n i m k. @i
1E, F, G, HAEH, SIEFAMILAER AP REE
MEAK, K. . @fEHAE D> TIERA.

2.2 BE ety TRAP & 5%  WLE 2. TRAP Jefh )5, 4
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MAEZE

NS SR, SRR, A0 gz 8ea i,
SR s R, AR 2 B I 4 R AT A B

o

NN

t

(S

&

3

3 AHhFeFHRnE R AR FEWRE @A R
B MIE T T RAW 264.7 2/, 7% 24, 48 }x 72 hiX 3 /4
I [ B R CCK-8 Rl A s vk, KM &A= F LR ENR
X (P>0.05), WE3.

2.4 Western blot #] TLR4. # [ F «kBp65 & & ¢4 &L N
4-6. IEWH. EFHKA LS. B, KFIEA TR K1
Fik B4y )y 2.8140.37, 2.47+0.33, 1.50+0.26, 1.39+0.25,
1.88+0.44, SIE% HAHEL, AEH /K4 d TLR4 R HRIEK
TFERLEEEMERE N MBRAETRES. F. K724
TLRA B /K BT IEH 41 (P < 0.05); (HIBZA4: 5 K%
EREA S, PREAMAL, TIRE EAKP R, E%
A, AEFEKA KA. B ARFIE A F T «Bp6s K IA
/> 7IA 2.48+0.5, 1.58+0.3, 1.72+0.3, 0.83+0.24, 0.82+0.27.
A B ER K A AR FE AH % R «Bp65 R [ R IA /K- 2 7+ o
WEMEE N, HIESAERES . mifEZE T «Bp65
TR FLTIER A (P<0.05),

2.5 ELISA # | & 20 2% B 4m o b & i AP 98 SR8 B F o 89 /K-
DL 7. Br R IR IR BE R T o KT T 28 A s BRI
2070 (1.20£0.20) pg/L, H5f)E 2N (1.10+0.18) ug/L, mFlE
2074 (0.750.15) pg/L, #5)8EE{% T 1% 41 [(1.80£0.30) pg/L,
P <0.05]; TMAEFEE KA (1.7240.24) pg/L 5EHHM L2 5
TRFEER G BEETRAMK. PRIEHHAZ HREE
B, ZRIEREMEE L.

=

N

N

3 i Discussion

B % R GRS E WA T B TR B R R 1 3h A
A, Frb RCE AT MR B A R B R AR, 4ERR
FLBEACIT A B B e B . B H T ORI B HE R B A o
B AR O B GG, A SRR E A A, A
Wr N A2, TR AR, KR TS
BUPCE BB /DR KA AT YRR, RO
B, R BE MR SIRIE L B ARG SR LT
A BEAT R, FECR PEIRCE SRR 53], LR R B
L DR BB A RS YA T Aa 5 0, R LRI
ORI, AR B Al b AR B AR A B 9%, A B2 BRI
SRR E & AR E %, BN S KA RE T
BE— IR R SRR FE R I HE R o s AN,
WA AR AL TR B — 228 T, R R O M SRR A
F B SkRBER AR R T DRI, R T B R T
SKIRTERE S g rh G R A e, LR R R
TR FERRIR

TLR4 2 Toll #5244 5K %% ( Toll like receptor, TLR) B 71 2 —,
TLR4 FZERIA T Wk / ELVRAN B AIAR SR A A, 590905 5L 1)
PR, RN B T ERIEH . CABFRRYIE

2158 | DEHRTEAR | 5525% | 55148 | 2021F58

B A TRA fRiL, FHAHEMHE LS S5E TR 4+ &
MR E A0, SR AT A o Ak B2 R A R
HE R REL 2 BRI E. %R E AR #RE
HREH AR, B SR NT DUd i R ol 4t i PR R A R
T N P Rk, BIER KR HLE S TR A —E /)
Kk, W Z R T —FPAH B OB XUH AT EH . TLR4
15 5B APIRAFRAE SR — 52 MyD88 {{k it i %
55 Jh— 2% )& MyD88 FEAK i M i % 4% 5. MyD88 i 1
AR AT LABE IR 2 40 M EH 7, T MyD88 44 i 1 3 it mT LA
BoSE TR B FHRE ™, o TLRE 2 5 MyD88 iR ik
%o TIRA 1) NI R FA% R 1 kB B2 98 R 0 Ik S 7 ffy B 2
GENRER, HIG TP A MR AP 7 o 1A F 1B.
HAIAEA R 6 S JRE R T A SCRR R IE A8 B 40 M 1) 36 7 5
AT RANKL RIZ A 7 kB SZ AR E IS & 2, AR
IR «B Ui 1 JE5E 7 IR AR R 7 o AR 3R 1B
142K 6 W] LU ik o A 4 M v v o s, B R IR T
KB BZARIEAL IR FRCR MR IL, (RREmE anp s 20, Hpy
SR —EEE SR T TAK242(TLR4 SZARAEAT ) R IGIE TLR4/
NF-kB 5 Sl SHE B A A 5E R ). ADAPALA %5 1 il 7
JBEB SN BE - H SR IR 1 B VRN A, 3900 T ERK1/2 A1 IkBa
MRS Ak, 3G 00T JRE 40 B A iR IA, {H AT B TLRA H) i
71 TAK242 [ELIKT, IEB 7 D50 B 050 5 Wk 20 1 98 0E Jie )3 2 3l
I TLRA 5 S s 1. T 2 ™ R B PP R 5 A R4 e ml i
it TLRA {5 518 B FE WG i B B, A 1E 8 1B A 2R Al
I RE NI 1250, SR RIBE T KR E .
XL 2 B TLRA/NF-KB 5 538 6 W LA s 0] il B 400 it 434
B EEL, HAEBER MM KIN ORI R AR K e b e 4 B 2
1EH .

BN SRR BRI AL ESRVE, BT I sk
Z, JRRAL AR, HE % B B VIR 28RE . XIE
a5 50 1 SRR Sh A R p AL B B, A K BB R R R
FFOERCEI, MRA4EEQ)ESEH B, R
R E B ERE — M REN B . 25 AR
TR M BB S PR AR B AR N 1) S RE Rl KPS . A
I, BEER PRI B SRR SE I BRI 50 B I 98RE I B2 D) A
Ko A LHRIRIE TLRA/NF-kB I8 IS J2 B Bz i i 2 S Bl Sk IR
FERIE B4R B, RO DU B R B, A
(R A B JRE B F- RIS, ol S g 385 I U 2RE R 1
PR A BEIR 1 o PR, R Al 3 i otk . DR,
U FEAN B M B S BRI K i HL I S TLRA {5 5 J i
G R JORE S Lo B 20 B PR B T AR 5

TS R B N T BRI B Sk IR BRI R
1, BEAT ABCERE AN . BT PRI ZESE. 118
Z h B ARG B 2 IR AR U R B R KRR
VIR G, HZBERE R R & 3R R G R H B A
PUAE TR AT T R A A ) SR A B
ST RS 1 B, R RO B E S, B



TLRA {5 5 3@ 8% (K1 43T HLi| i A O SCRARoE . ek se e,
A [ R P55 119308 288 A v e 30 5 243 100378 0 A 440 P gk A7 -
Western blot il 45 538 BAZ K] 7 kB £ [ RIAKFAE— &
BBl N 34 T IE 5 2H, 33k ELISA 60 4% 2E i 40 o 3% o
IR R FEIR T a (KF, ROUEBS A H R, . &R
HIEE TR A I IATER F o KPR T IR 21 X EsE |
I 2% A i i 3 T DA A IR kB R 1 IR IA B IR IR BE R
T o RRE R T BRI, 3 i A0 ) R A $4 5, E TLR4
) 208 R0 AT Bl 0 % A B I R 25 LT IR FE R T R
R, fEAR. PRIEA FE PRI ER NN E, £
SN 5 o X AT RE S AZ A7 kB & 22 4515 5 B 1R 2 XA 5K,
TLR4 FE A& ME— BE MG A% K 1 kB (M5 S, HAEM A
AL Fidk— DA 5.

gE ERTIR, BRUCHEFOIN B AR B I B T R R
SKIRFE A FAML 2 — 75 F H o T SR M SR 1
HRAEIRTE, WL AT §E 2 38 ik # ] TLRA//NF-xB {5 5@ 1, Ik
AT R I SE R R IR BE IR T o BB TBOMN I PR AR HE A
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Figure 1 | Morphological observation of RAW264.7 cells and osteoclasts (x40)
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The effect of serum containing different concentrations of
Tongluo Shenggu Capsule on the expression of nuclear factor-kB protein
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