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Effect of Xiaoyu Jiegu Powder on Blood Stasis Indices and NF-kB/RelA Pathway in Knee Osteoar-
thritis Patients WAN Lei', LIU Jian', HUANG Chuan—bing1, ZHANG Wan—dong1, ZHANG Ping-
heng®, and HUANG Dan® 1 Division of Rheumatology, First Affiliated Hospital, Anhui University of
Chinese Medicine, Hefei (230031); 2 Graduate School, Anhui University of Chinese Medicine, Hefei
(230038 )

ABSTRACT Objective To observe the effect of Xiaoyu Jiegu Powder (XYJGP) on blood stasis in-
dices and nuclear factor kB ( NF-«kB )/related A ( RelA) pathway in patients with knee osteoarthritis
(KOA). Methods  Sixty KOA patients were assigned to the observation group (oral administration of
XYJGP and glucosamine) and the control group (oral administration of glucosamine) by random digit ta-
ble, 30 cases in each group. After 8 weeks, changes of blood stasis indicess such as D-dimer (DD), fi-
brinogen (FIB ), platelet activating factor ( PAF), platelet-activating factor A-hydrolase ( PAF-AH),
thromboxane B, (TXB, ), 6-keto-prostaglandin F,,(6-keto-PGF,,), IL1, IL-17, NF-kB/RelA pathway related
factors [ NF-kB, RelA, transforming growth factor-p activator kinase 1 (TAK1), NF-«B adapter activator
1 ACT1) ] were observed in the two groups. Results  During the treatment period, 2 cases in the obser-
vation group and 1 case in the control group dropped out . After 8 weeks of treatment, the levels of DD,
FIB, PAF, and TXB, significantly decreased in the observation group, as compared with those of the con-
trol group. Levels of PAF-AH and 6-keto-PGF,, were significantly increased, levels of IL-1, IL-17, NF-kB,
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RelA, TKA1, and ACT1 were significantly decreased in the two groups (P <0.05, P <0.01). Compared
with the control group after treatment, levels of FIB and TXB, decreased significantly, 6-keto-PGF,, in-

creased more significantly, levels of IL-17, NF-kB, and RelA decreased more significantly in the obser-

vation group (P <0.05, P <0.01). Conclusion

XYJGP could improve joint symptoms and blood stasis

state of KOA patients by inhibiting the activation of NF-kB/RelA pathway and down-regulating the expres-

sions of IL-1 and IL-17.
KEYWORDS
sis; interleukin

B R RAZAB T 570 A O e R
BRI SR 2 R SRR O R IRA 1 ¢
TG T VA, IRIRRI N 18 &
ATV TR ARRE DG T bl 75 2 7 BN O T
FEAE 2 B S g K WL 5 R A R B S B ZE L
¥, #%KHF kappa B(nuclear factor kB ,NF-«B)
15 50 B HLAT T LR g | RRE v 45 2 R R T 1)
b EE TR RN R R B A RS E
I ZAE G R LS , B 06T R B FH AR MRS, OB
AT RS A AN I 1 \NF-«B {5551 4% 2 iy 3¢ 35 A
4 IL-1 L7 S NF-xB A EEH S H T IL-
17 "l 5 NF-xB 15742 8 H 0S5 1 (activatort
ACT1) 255315 IL-1 SERFER LA NF-kB Rk, IL-
17 RIS AAE SN, (AR AN ) g S 40 L 15 =
HoA 20 R T, S 5 A0 R T S T ik ke
BB TR, R RS R L A B ST 2 W
ACT1 "] LLR ¥ IL-17 357 i #1) NF-«B 58
BT G T R R B B R R A A
LA G e R AN e D R 19V T, [A) B4 30 R T ] A
TSR PN (O 45 PR R IO L S R A R I T 4 4
JF 245 ) P R s o IR (EL R A A £ 3 XU [ 2%
Je R R ER BRI . 1 P 2 e ek B
SER B HEEANE T, BRI & BLIH BB 5B P I
R S AR S BORAE IR T B W
R PEMBL A T NF-xB 7E-H KT RF R, HE— P
T A O B T R B AT REHLE]

AREFE

1 Wi

1.1 BT REWRE S5 U XS g
EEGI2ITIRME () B R RPIES G227
.

1.2 MRS WitR e R E P LS 52
S IARIE Tl 22 D25 i g B9 P TE Hh PSR 45 5127

ey [14)
N

Z8) o

osteoarthritis ; Xiaoyu Jiegu Powder; nuclear factor kappa B/RelA pathway ; blood sta-

2 ASRE (1) FFEVE BT RIZWibr i
L BE MR IE 2 W bR (2) 4F I8 18 ~75 % 9 R
0.8 ~26 4;(3) MBI & B G 15 .

3 HEBRFRUE (1) BIFOMAE WP RSN VE
I I ARG 55 R PR 5 (2) 22 10 sl 2L ta
25 (3)AEM R (4) HIERRE LT REH .

4  —fR¥E 60 Xk 2015 47 JJ—2016
A9 HLERrP R A e A — P 5 e KR e B R Oy
RATLBEBE . RPN R4, 41 30 fil, W
S B 17 I, &k 13 i, AR % (46.35 +
9.08) %, Wi FE (10.23 +4.76) 4F; % HR 41 B Pk
16 B, 2P 14 ], 7 244 1% (48.03 £10.13) %, F
P (9. 98 £3.85) 47 Al — M Wk L 4%, 22 5+ G
Gt E (P >0.05) . AWFI ) il EHh R
K¥E —WEERCHZ R SHAE (RS
2015AH-19) .,

5 JRIT L WERLLR A 25 S B A
W+ AR A D M. TR (A FLAE K
25 R A 5 g, B N T AR B
KW T30 g, BRI AR 20 g) , AL
2 24 R 25— i e s B B PR R o P I PR o R
B WO S MR, SNBOSURE ST, AN ]« R R
UK 5 om,JE250.2 ~0. 3 cm, S a] 24
5hyBH1IR,4 R J7RE, T 2 AT, A LA
ZWE S (BFKL 0. 314 g, Wi VLI I 245 Mk B fi A7 FR 2
"], AR 5. 2015012703 ) HAR, Bk 1 kL, 45 H 3
Wo XFHRAL: B IR A LA AW I 38, Bk 1 b, B H
3. VAT R 8 J, H Hh B Je 4k S b

6 WLEEAR A Ty vk

6.1 Wi,

6.2 IMdEHR [ G D-— Rk (D-dimer,D-
D). £ 4k % 19 J5L (fibrinogen, FIB ) . % Ifil B M (7]
(thrombin time, TT )« & Ifil % Ji2 5} [8] ( prothrombin
time,PT) .4 #E 1L )5 15} 6] ( partial thromboplas-
tin time ,APTT) [#:0 SR 4 A 2h Ml 0 Hr A (K-



rp [ v Y P A Zak 2018 4E 6 4 38 #5456 Ji CJITWM, June 2018, Vol. 38, No. 6

4500 4, H A Sysmex 23wl ) i, 4 FEAG I 358 B 45
G (o

6.3 IL-1.IL-17 .1/ MR BT (platelet acti-
vating factor, PAF) | Ifil /)N ¥ i 1k I F £ K fift i
( platelet-activating factor A-hydrolase, PAF-
AH) .Ifif& % B, (thromboxane B, ,TXB,) .6 —[ii -
Hi % It & F,, (6-keto-prostaglandin F,,, 6-keto-
PGF,,) .NF-kB .NF-kB #{5%[XF A (related A, Re-
IA) Fe A A K K7 BB PR 1 (transforming
growth factor beta-activating kinase, TAK1 ).
ACT1 &l SR A] ELISA LGN, 17 & A8 R 5w 9t
TRA BRI UIFL AN 50 L I3 5 B 50l =¥ Zhric
S —HUA MRS , SR I E 1 ~2 h, R
(#5.ELX50, 24 [H Bio-TEK /3] ) ¥ 3 ¥ i 100 pl
R G RN AR A ALY, =R T F 0.5 ~ 1
h, HIGERBILYE 3 ¥ 100 L 241k, = MiFE 0.5
~1 h; bR (5 : Spectra Max MZe, 3% [E MD
o3 ) I DGR, LAAREHR BE B Ak B, ODA50 fi
AR lbrE 2  ARIEPR A1) OD {EAEpRIERNZL |
I bR Y & &, 115 PAF PAF-AH , TXB, .6-keto-
PGF,, NF-kB .RelA .TAK1 ACT1 452%,

6.4 NF-xB.RelA & IRl R4 se il i
i, B4sii 5 mL,3 000 r/min, &.0> 15 min 3¢ |
T R R 156 mL B T, I ASE TR 2040
2L f# W, vK 2% 15 min, 3 000 r/min, &> 15
min. # FJZWHA, 10 mL 9 PBS % 10 min, % 3
Wo JEMA RIPA W He B F , 1 BCA H H &
e E B, F Western blot 32 5 1ll NF-kB .
RelA % %35, UL B-actin NN %, L NF-kB/B-ac-
tin .RelA/B-actin Lt #% 7" NF-kB . RelA H %Kik

Ko

6.5 AR PRI 2 A o
AR A RFE R

7 gt Irik SR SPSS 17.0 AR EAT
G A RS EAR ORI X 25 2R, PTALIA] LA
KPS AEAS ¢ K5, R 4LiR 77 AR i R B
RPREAS t A5, THECBORR ) * K%, P <0. 05 22
FAHGFE

# R

1 IEAEGL  TEIRTT WS AL 2 ], )
WRALIBEHS 1 1o Wi D R 35 o0 SR B AR e PRk Bl U,
SR

2 PHALRITRIIG MRS L (R 1) 5441
TRITHTELER, AR 4l iR Y7 )5 D-D .FIB \PAF . TXB, B
i B A%, PAF-AH . 6-keto-PGF,, W] i 7+ & (P <
0.01), % B4 IG 97 J5 PAF.TXB, B @ %1k, PAF-
AH .6-keto-PGF,, W] i F+ /& (P <0.05,P <0.01),
X AL IRYT G g, MERLLIRYT 5 FIB \TXB, F#IK,
6-keto-PGF,, Ft = B H] i (P <0.05) .

3 PRV T & NF-«B {55 18 B A 5645
PRI WL LU (2 2) SRR AT L, Widlif
J¥J5 IL-1.IL-17 \NF-kB .RelA . TKA1 .ACT1 B B [%
fli(P <0.05,P <0.01), H W HIRIT 5 IL17 .
NF-kB .RelA % X} B 21 B & f Ik (P < 0.05,P <
0.01),

4  PIIBITHIG NF-kB 2 RelA & £ 5 &
(BI1,3%&3) S5AR4IBIFHHE, W4iRIT IS NF-
kB .RelA 7K -8 i F 4% (P <0.05,P <0.01) ;
KARIT TG RelA B A1 B REAL (P <0.01) .

F1 HHMPFEPR LB  (xxs )

X PT APTT T D-D FIB PAF PAF-AH TXB, 6-keto-PGF, ,

400 B wm
(s) (mglL) (gL) (nglL) (ng/mL)

Mg 28 AITET 30.45:4.48 13.07£3.34 19.25:1.96 1.29:0.46  3.86+1.75  10.66+3.78 122.43:53.28  227.02:171.66 73.39+17.78

AITE 30.472.56 12.364.31 19.89+1.83 0.58+0.75* 2.78+0.86 " 6.24+1.65"* 186.38 +42.37 ** 189.31+62.28 *** 135.71+22.95"*%
MR 29 AFET 31.75:2.57 13.36:3.46 19.46:1.69 1.32£0.78  3.7921.31 9.71+2.17  123.3234.34  229.05+152.76 74.69 £16.86

TG 29.30+2.38 12.79+4.34 20.09+1.85 0.99:0.16  3.88+0.93  7.74+1.61**187.39+34.71 " 161.5491.39**  110.78 £19.04 **
I SAGRAITRTHAL, “P <0.05, **P <0.01; 5HIBAIATT R AL, 2P <0.05, 24P <0.01; F %

Fz2 WIHREANME T I NF-kB 55 BEAH AR MIE R LA (pgll, x x5 )

) B A IL-1 IL-17 NF-«B RelA TAK1 ACT1
WgE 28 AT 27.89 £6.69 14.61+4.76 586.78 +58.89 658.69 +82.43 52245 +59.04 824.17 +86.67

WWITIE 24.75+2.26 " 6.30+1.21**% 453.85+46.82 2% 427.46 +74.76 ** 22 401.31 +47.34 ** 436.28 +49.75**
X 290 JRYFHT 28.12£5.78 15.56 =1.09 590.74 +54.37 460.35 +70.05 519.02 +60. 34 880.74 +63.79

RIFE 24.39+2.13° 9.83+2.13 " 494.53 +43.31 ** 425.71 £62.42.** 402.72 +79.36 ** 456.22 £58.79 **




v P R A 24k 2018 4F 6 4 38 #4556 i CJITWM, June 2018, Vol. 38, No. 6 - 649 -

£ 3 Pzl NF-«B M RelA EHFERKFELE (x5 )

EAE 071/ 7 QR ] NF-«B RelA

BUEZS 28  JAJTHT 1.35+0.43 1.98 +0.18
WIF)E 0.6920.31" 0.39 +0.14** 2

Xif et 29 JAyFET 1.34:0.39 2.05 +0.32
BIrE 0.75+0.36" 0.63+0.16"

T R IRIT R ;2 X IREIAYT A 3 D MBS 4G T
JGi 34 gt ALY IR
B 1 NF-«B.RelA HEKIAHIKA

5 ARKN MHFEREZIRIT ISR R A
WA . 35 Al SN BT B D RER

Wit

B R RS NF-xB {5 5@ g " gt
F2H] NF-kB 119 3= 22 8 41 b0 145 P 2 400 B 5 I R 2
A NF-kB 55 38 B 5 T AL, 7T R
JAE [ B AR a0E N e AN A R T, 5 SR A 8 4 5
ST AR 2 2 PR 194 3308 T 5 W L, ORI 34 &
ARG, SEIRBFIY I W], NF-kB {5558 % 193 4k 5 1.
PR A AE B YIAR SE , R B36 1 325 AT 9 ) NF-xB 119
FERUT X A AR

NF-kB F 5 [ 22 8] 7] & B 2 Ff [v) Y — 3R Ak
SR AT b, L RelA (p65) #l p50 ZH R 114
SRR FEE . RelA /p50 5 H A0 HI M
FEA(IB) 254, RHAETE MRS, 78X REH
TR AAE R F (40 IL-1 . IL-17 45) 2558 i 45 4 ACT1 .
WO TAKA B AR 1B 30 ) 2 R 5 =k S A
NF-kB ,{fi{L 1) NF-kB & 47 EI A% N, 5% 7 1) DNA
FRZEA AT ) FRE, TAKT 715 L1 45
.25 NF-«B {5 5. ACT1 & NF- kB 55
WAL E H . BT R W ACT1 Y IL17 1K
NF-xB #iffL, R—FMEENEFSHSFHEY 7,4 &
M L7 F| NF-«B LB Al % 55 R 7 1 3 46202
PG JE A o A % ST DAR R S E IR (4nIL-1 L IL-
17 22)  RIEHEF5 NF-«B % 22 [ R B ik i
TESCBRVE , 133K A 1 B HIL ) m i 5655 R a1
ARG B, TH R B BRI S B 1 45 A% D-D (FIB.,
PAF.TXB, B] @ [%f%, PAF-AH .6-keto-PGF,, B¢ 7t

&5 ,1L-1.IL-17 .NF-kB .RelA .ACT1 .NF-kB .RelA 7k
R S R T B O] Rl A R AR A
HEEE - IL-1 . IL-17 SRk, AT ACT1 ik — s
NF-kB .RelA & ik, #F 1 9 5 1l 5% 48 4% D-D . FIB .
PAF . TXB, , MU K5 R MRS

THI B HUCS A AEM TN B L L P VBETR
LW TP E RO FLE IR A PR B
S P /IMRBESEVE T, LA IR 2R RS A 5 T
ORI, HAT LA SR R A BOR AR 2k
LT A T R A R A B BUR AR R
IRz B R4 TN R A FNLT B O LA BL R A 2
22 AR PR B T RE L B ) LR AR, B
PRI AE VR T2 5 8 14 e R A A ) o/ R
B AE s MR IR FR > 5 32 8 h i 26 9 28 oA M 6
i PR T 2005 T 7 v i T 7 I A R B D 3
I B B RE S o AR TTAEBUR I A AR I 2
fitlh b, B HA i/ MRBELE , B A AR . A
SCHERFRIE M 48 5 H 1 R R A HUNERR , UE
I3 A8 REANS BB 22 fif s 175 R R, 0 L R A2 F B 1y 3
B, BRI

RIS v

2 % x #t

[1] Fu D, Shang X, Ni Z, et al. Shikonin inhibits in-
flammation and chondrocyte apoptosis by regula-
tion of the PI3K/Akt signaling pathway in a rat
model of osteoarthritis[J]. Exp Ther Med, 2016,
12(4) . 2735 -2740.

[2] Chin KY. The spice for joint inflammation: anti-in-
flammatory role of curcumin in treating osteoarthri-
tis[J]. Drug Des Devel Ther, 2016, 10: 3029 -3042.

[3]  Fski@, a1, A% R CD14/TLR-4-NF-xB {5 5l j#
ZHERTREMRIF R I]. SHERRE,
2013, 19(6) : 528 -530.

[4] vk, XU, 5P, 55 56T NF-«B KAIE 7148
B O R B E R BRI ILRI[J]. ek
%, 2015, 31(10) : 882 —887.

[5] Bouchnita A, Miossec P, Tosenberger A, et al.
Modeling of the effects of IL-17 and TNF-a on en-
dothelial cells and thrombus growth[J]. CR Biol,
2017, 340(11 -12) : 456 -473.

[6] Kang Z, Wang C, Zepp J, et al. Act1 mediates IL-17-
induced EAE pathogenesis selectively in NG2* 'glial
cells[J]. Nat Neurosci, 2013, 16(10) : 1401 - 1408.

[7] QuF, Gao H, Zhu S, et al. TRAF6-dependent Act1
phosphorylation by the IkB kinase-related kinases



- 650 -

(10]

(1]

[12]

[(13]

(14]

[15]

[16]

[17]

[18]

[(19]

rp [ v Y P A Zak 2018 4E 6 4 38 #5456 Ji CJITWM, June 2018, Vol. 38, No. 6

suppresses interleukin-17-induced NF-«B activa-
tion[J]. Mol Cell Biol, 2012, 32(19) : 3925 -3937.
Lv F, Song LJ, Wang XH, et al. The role of Act1,
a NF-kB-activating protein, in IL-6 and IL-8 levels
induced by IL-17 stimulation in SW982 cells [ J].
Pharm Biol, 2013, 51(11) : 1444 —1450.

Feng X, Beiping L. Therapeutic efficacy of Ozone
Injection into the knee for the osteoarthritis pa-
tients along with oral Celecoxib and Glucosamine
[J].J Clin Diagn Res, 2017, 11(9) : UC01-UC03.
AN, El, BICR, 55 MBSO U Ty
RIS B H MMP-1 MMP-3 A [ J ], &
WP BEZ K%, 2015, 34(6) : 66 -69.

MR, I, HE, & TINECE SN A LR
KPS P AR RJ]. HEIEY, 2015, 27
(3):17 -21, 26.

BRI, XM, W, SF. I BCHOB S RN A e T
BEE R RIGIRPTFELJ ] PR, 2014, 32(4) -
79 -82.

FJaw, Wk, M E R P RS A2TT
Tom (HE) BXTRITEESG2IFEmEIJ]. Py
B R, 2013, 29(6) : 150 - 155.

o E TS B A G o T AR Rl 2 S, I 5% Tk
PES SR ], hEPITELS G A8, 2011,
31(6): 839 -844.

Wei Y, Jia J, Jin X, et al. Resveratrol amelio-
rates inflammatory damage and protects against
osteoarthritis in a rat model of osteoarthritis[J].
Mol Med Rep, 2018, 17(1): 1493 —1498.

BOPA, XM, #H, 55 BT miR-155/NF-«B {5518
BEPRITE XU OG5 R 8 3 MRS 5 I 2 g Y 6 &
[J]. PSS A4k, 2017, 37(7) : 775 -780.
BT, B, AR, S BKAS T TSRO R 2 0
S SRS AR ISR AR B NF-«B 1
TNF-a IR J . HIEEZ{ER, 2014, 31(5) : 56 -59.
Leibowitz SM, Yan J. NF-kB pathways in the path-
ogenesis of multiple sclerosis and the therapeutic
implications [ J ]. Front Mol Neurosci, 2016, 9: 84.
Ge QL, Liu SH, Ai ZH, et al. RelB/NF-kB links cell
cycle transition and apoptosis to endometrioid ad-

[21]

[22]

enocarcinoma tumorigenesis[ J ]. Cell Death Dis,

2016, 7(10) : e2402.

Dong Z, Yang Y, Zhang T, et al. siRNA-Act1 in-

hibits the function of IL-17 on lung fibroblasts via

the NF-«kB pathway [ J ]. Respiration, 2013, 86

(4):332-340.

WuNL, Huang DY, Tsou HN, et al. Syk mediates

IL-17-induced CCL20 expression by targeting

Act1-dependent K63-linked ubiquitination of

TRAF6[J]. J Invest Dermatol, 2015, 135(2):

490 -498.

P, fEA L, BRINER, %, FLAF IR 254 I KT

X 1L/ SR B S e i S MR 2 [ J ] b SE

FRZEARE, 2011, 17(19) . 160 - 165.

/N AR A B T E T SRR T [0 ] BR

PP ELE G4k, 2013, 22(35) : 3880 -3882, 3888.

TEURTN. AERE R BT R BEURAEI[J]. i,

2010, 33(5): 794 -797.

B, BREEAA, BEPAS, . B R LR E MEURE

FHWLEE BALBEET [ J ] 5t B 2 K224k, 2009,

25(2): 140 -142.

ZEZHM, RN, ZEIRE. GC kR A il %E 8 45 450 F

FTEHRBEELREAS[I]. B P ERE¥W,

2012, 28(5): 479 -481.

BT, fEM 2, Bras iR, PR R v B LA A i /1N

RAERBOL o A [J ], W2 EEEZ, 2010, 21

(11): 2860 -2861.

A, R, R, 45 ZE RN AE

FAWFsEE L J ). a2, 2010, 41(5) : 854 -857.

TRRLE, BRI TAR I BT RS M BEgE [ ].

s PR 25 54, 2016, 13(13) : 20 -23.

IhEfE, RH, STR, SF. 0B SR IR 4R LI

I G LBk 2 [ J ). Pz, 2002, (11):

51 -53.

Wk, AT, W, 5. B T RIS #7214k .

ZRE T 2250 R ek [ J ], b E A8 TR

HikEREE , 2009, 13(11) : 2053 -2056.

(Y. 2016 -12 -15  7EZk. 2018 -06 -01)

DT By
YEL T : TR



