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Efficacy and mechanism of Duhuo Jisheng ( i1 7i5 274 ) granules against scapulohumeral periarthritis in rats:an
experimental study

HE Wenquan,SU Jinyi, LU Hongri,ZHANG Hongbin, LAT Weiwei

Taizhou Traditional Chinese Medicine Hospital , Taizhou 318001 , Zhejiang , China

ABSTRACT Objective: To explore the efficacy of Duhuo Jisheng( 717§ 274 , DHJS) granules against scapulohumeral periarthritis ( SPA )
in rats and its mechanism of action. Methods: Among the 50 rats, 10 rats were randomly selected and served as normal control group,and
the remained 40 rats were used for inducing SPA. The successfully modeled rats were then randomly assigned to SPA model group, DHJS
granules intervention group and DHJS granules combined with lipopolysaccharide ( LPS) intervention group. The rats in DHJS granules inter-
vention group were intragastric administrated with DHJS granules in daily dosage of 3 g/kg( DHJS granules were dissolved into 5 mL normal
saline(NS) ) , the ones in DHJS granules combined with LPS intervention group with DHJS granules and LPS in daily dosages of 3 ¢/kg and
3 mg/kg respectively ( DHJS granules and LPS were dissolved into 5 mL NS) ,and the ones in normal control group and SPA model group
with 5 mL NS. All rats in each group were intragastric administration once a day for consecutive 5 weeks. On day 1 after the end of interven-
tion, the open field test was conducted ,and the time spent in the central square and total moving distance of the rats were recorded. After the
end of open field test, the rats were deprived of food and water for 12 hours, then they were sacrificed and their shoulder tissues were harves-
ted for detecting the levels of tumor mnecrosis factor — o ( TNF - « ), interleukin (IL) - 1B, prostaglandin E2 ( PGE2) and 5 -
hydroxytryptamine (5 — HT) by using enzyme linked immunosorbent assay ( ELISA ) and the protein expression levels of Toll — like receptor
(TLR)4,TLR2 and myeloid differentiation factor 88 ( MyD88) by using Western blotting. Results : (DThirty — two SPA rat models were suc-
cessfully established,10 ones in SPA model group,11 ones in DHJS granules intervention group and DHJS granules combined with LPS in-
tervention group respectively. @There was statistical difference in the time spent in the central square and total moving distance among the
4 groups(5.18 £0.52,40.37 £4.14,24.81 £2.63,33. 19 £3. 51 seconds, F =253.430,P =0.000;1 587.43 +160. 12,1 008. 65 =
104.17,1 321.71 +135.87,1 156.08 +120.54 cm, F =35.836,P =0.000) . The time spent in the central square was longer in SPA mod-
el group,DHJS granules intervention group and DHJS granules combined with LPS intervention group in contrast to normal control group
(LSD -¢=26.670,P =0.000;1LSD —¢=23.143,P =0.000;LSD - =24.930,P =0.000) ,and was longer in SPA model group compared
to DHJS granules intervention group and DHJS granules combined with LPS intervention group (LSD - =10.385,P =0.000;LSD - =
4.300,P =0.000) ,and was longer in DHJS granules combined with LPS intervention group compared to DHJS granules intervention group
(LSD -t =6.337,P =0.000). The total moving distance was shorter in SPA model group, DHJS granules intervention group and DHJS
granules combined with LPS intervention group in contrast to normal control group(LSD —¢=9.581,P =0.000;LSD -t =4.113,P =
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0.001;LSD —¢=7.017,P =0.000) ,and was shorter in SPA model group compared to DHJS granules intervention group and DHJS gran-
ules combined with LPS intervention group(LSD —¢=5.878,P =0.000;LSD —¢=2.984,P =0.008) ,and was shorter in DHJS granules
combined with LPS intervention group compared to DHJS granules intervention group(LSD -t =3.024,P =0.000). @ The HE staining re-
sults showed that( 1) the regularly arranged muscle cells and muscle fibers as well as the intact muscle tissue structure were observed, while
the proliferative capillaries and inflammatory cells were unobserved in rat shoulder tissues of normal control group; (2 ) the disordered and
irregularly arranged muscle cells and muscle fibers as well as the incomplete muscle tissue structure with numerous proliferative capillaries
and inflammatory cells were observed in rat shoulder tissues of SPA model group;(3)the arrangement of muscle cells and muscle fibers as
well as the structure of muscle tissues were improved , and the proliferative capillaries and inflammatory cells decreased in DHJS granules in-
tervention group and DHJS granules combined with LPS intervention group compared with that of SPA model group;furthermore, the im-
provement degree was greater,and the proliferative capillaries and inflammatory cells were less in DHJS granules intervention group com-
pared to DHJS granules combined with LPS intervention group. @There was statistical difference in the levels of TNF — o, IL — I and
PGE2 in rat shoulder tissues among the 4 groups(5.18 +0.62,11.23 +1.34,7.81 £0.91,9.03 £1.03 pg/mL,F =63.048,P =0.000;
102.23 £11.02,153.14 £15.71,119.59 £12.02,135.76 +13. 61 pg/mL,F =27.584,P =0.000;185. 43 +19.01,379. 15 +39. 26,
276.71 +£28.04,310.43 +31.21 pg/mL,F =71.207,P =0.000). The levels of TNF - «,IL - 18 and PGE2 in rat shoulder tissues were
higher in SPA model group,DHJS granules intervention group and DHJS granules combined with LPS intervention group in contrast to nor-
mal control group(TNF — «:LSD —¢=12.958,P =0.000;LSD —¢ =8.145,P =0.000;LSD - =10.245,P =0.000;IL - 1B:LSD - ¢ =
8.389,P =0.000;LSD -¢=5.126,P =0.000;LSD -7 =9.652,P =0.000; PGE2.LSD - =14.044,P =0.000;L.SD —¢ =12.365,P =
0.000;1.SD —¢=8.335,P =0.000) ,and were higher in SPA model group compared to DHJS granules intervention group and DHJS gran-
ules combined with LPS intervention group( TNF — o:LSD —¢=6.901,P =0.000;LSD -¢ =5.746,P =0.000;IL - 13:LSD —¢ =5.528,
P=0.000;LSD -¢=16.352,P =0.000;PGE2:LSD -t =6.932,P =0.000;LSD - ¢ =12.687,P =0.000) , and were higher in DHJS
granules combined with LPS intervention group compared to DHJS granules intervention group (LSD —¢ =2.944 /P =0.008;1LSD - =
2.954,P=0.008;LSD -t =2.666,P =0.015). 3There was statistical difference in the level of 5 — HT in rat shoulder tissues among the
4 groups(152.14 £24.73,219.58 +29.20,180.33 +21.37,201.44 £25.49 ng/mL,F =13.301,P =0.000). The level of 5 — HT in rat
shoulder tissues was higher in SPA model group, DHJS granules intervention group and DHJS granules combined with LPS intervention
group in contrast to normal control group(LSD —¢=6.813,P =0.000;LSD —¢=2.802,P =0.011;1LSD -¢=4.489,P =0.000) ,and was
higher in SPA model group compared to DHJS granules intervention group and DHJS granules combined with LPS intervention group
(LSD -:=4.892,P=0.000;1.8D —¢ =2.777,P =0.012) ,and was higher in DHJS granules combined with LPS intervention group com-
pared to DHJS granules intervention group(1.SD —¢=2.105,P =0.048). @There was statistical difference in the protein expression levels
of TLR4 ,TLR2 and MyD88 in rat shoulder tissues among the 4 groups(0.18 £0.02,0.89 +0.07,0.28 +0.03,0.47 £0.04,F =520. 473,
P =0.000;0.22 +0.02,0.91 +0.09,0.30 £0.03,0.63 +0.05,F =353.545,P =0.000;0. 13 +0.01,1. 15 £0. 12,0. 37 £ 0. 04,
0.84 £0.08,F =386.907,P =0.000). The protein expression levels of TLR4, TLR2 and MyD88 in rat shoulder tissues were higher in
SPA model group,DHJS granules intervention group and DHJS granules combined with LPS intervention group in contrast to normal control
group( TLR4 . LSD — ¢ =30.840,P =0.000;LSD — ¢ =23.541,P =0.000;LSD - ¢ =21.147,P =0.000; TLR2 . LSD - ¢ =23. 667,P =
0.000;LSD —¢=26.985,P =0.000;LSD -¢ =29.654,P =0.000;MyD88 ;: LSD —¢ =26.787,P =0.000;LSD —¢ =30. 142, P =0.000;
LSD —¢=25.333,P =0.000) , and were higher in SPA model group compared to DHJS granules intervention group and DHJS granules
combined with LPS intervention group( TLR4.LSD - =26.409,P =0.000;LSD —¢ =20. 145,P =0.000; TLR2.1SD - ¢ =21.264,P =
0.000;LSD —¢=19.874,P =0.000;MyD88 . LSD —¢ =20.393,P =0.000;LSD - =22.987,P =0.000) ,and were higher in DHJS gran-
ules combined with LPS intervention group compared to DHJS granules intervention group(LSD -z =12.603,P =0.000;LSD - =18.770,
P =0.000;1.SD —:=17.428,P =0.000) . Conclusion: DHJS granules can relieve pain and inhibit inflammatory reaction in rats with SPA ,
and its mechanism of action may be that it can inhibit the expression of TLR/MyD88 signaling pathway — related proteins.

Keywords periarthritis ; Duhuo Jisheng granules; signal transduction; toll — like receptors ; myeloid differentiation factor 88 ; rats; animal
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dehyde —3 — phosphate dehydrogenase , GAPDH ) —#i{ )&
PR SRR H (immunoglobulin, Ig) G — 41 ( 38
Abcam A H]) o

1.3 LIYER  Varioskan LUX Z I RERGHRAL (32
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10 000 r « min " f%% 3 (5.0 2F4% 8 em) B0 15 min,
IR, R ELISA 070 & 5B 45, >R A ELISA 3
K g S5 404 TNF - o IL - 13 \PGE2 &, ifir
G2 WA 570 nm SR AR R T SRR A rp
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ZWE T FHZH R LA e e 5% B I [) 24165 T ] A A 1Y
ZH(LSD —¢=10.385,P =0.000;LSD — ¢ =4.300,P =
0.000) , % Zh S BEFE K T8 JH RABHYZH (LSD -1 =
5.878,P=0.000;LSD — ¢ =2.984 P =0.008) ; Jl i
A ORI A B 22 B T AL R R A 45 B ) Rl
i A AR ORL T Wil 4 (LSD -1 =6.337,P =0.000),
15 20y o B R e T b 3 A AR BURL T WAL (LSD -1 =
3.024,P=0.000), WFE1,

3.3 REZKELER HE ROALVIRER, EF X
0K BB LT HLANAE  ILEF 4 HE 5 4% 55, ILZH 214544
SERE A DL A 1 B 41 A S S TR A 5 B ] A A
20K BUR ST LA  ILET 4EHESTR AL, L 25 4
ANGERE ] LA 3 AR 1 B AN 0L S R AN Sk g
A AR URL T FIAH i A AR ORI 5 IR 224 T A K
BUA T LA LEF RS S LA LR 5 AR Tl
BEARI 2 A T O , 3 26 ) B A I A AR M A e ¢ 05
ST /D | H T 5 AR R T 4 K U 561 L4
JL JULEF A HES S LZH 2R 5 b el o B R 10 2 2E
TURLIDE A B 22 W T4, 396 A= 1) =6 400 07 2% 4 1k 4 i
DTk A AR BURLR S IR 2T A . IR 1

3.4 REMEXBRENER 4 AKFEXTHH
o TNF — o IL - 18 \PGE2 582 U4, 4 R 22 e A 40
TR JE AT ] G 75 A U T 4 L
T 25 A2 UORL IR 5 Bl 22 08 T P2 K BRUR DG 414
TNF - o | IL - 18 PGE2 & & ¥ @& T 1E % X 4

x1 4 HRKRIBHENTFNER

ZH 5 FEA R/ H S B ]/ (x £5,8) TS SRR/ (v £5,cm)
TEH X a2 10 5.18 £0.52 1 587.43 +160. 12
JA JE RAR R L] 10 40.37 +4.14 1 008.65 +104.17
T 2 AR R T i 11 24.81 £2.63 1321.71 +135.87
MG 27 A R A s 22 B AL 11 33.19 +3.51 1 156.08 +120.54
F 14 253.430 35.836
P4 0. 000 0. 000
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(TNF - :LSD - ¢ =12. 958, P =0. 000; LSD - ¢ =
8.145,P =0.000;LSD - ¢ =10.245,P =0. 000; IL -
18:LSD —¢=8.389,P =0.000;LSD -t =5.126,P =
0.000;LSD -t =9.652,P =0.000; PGE2;LSD -t =
14.044,P =0.000; LSD — ¢ = 12. 365, P =0. 000;
LSD —1=8.335,P =0.000) ; Jit {if 7 A= ok 1 4L
T 2 A WORL I 2 i 22 B - 120 R U 561 4 2R
TNF - o IL = 18, PGE2 & i #4MIK T 5 Ji R A= A 44
(TNF - «: ILSD — ¢t =6.901,P =0.000; LSD - ¢ =
5.746,P =0.000;1L - 1B:LSD -t =5.528,P =0.000;
LSD -t =16.352,P =0.000; PGE2.1LSD —¢ =6.932,
P =0.000;1SD —¢=12.687,P =0.000) ; i j}& 75 4= i
KBTI 20 T WAL R BUR G AL 2L TNF - ay
IL - 18 PGE2 & & 4 @5 T 4 1F 7 A= MUK + BU2H
(LSD -¢=2.944,P =0.008;1SD - ¢t =2.954,P =
0.008;LSD -t =2.666,P =0.015), W32,

3.5 ZBEHEXERENER 4 HREFCTHH
S -HT S, 2 A gil v L[ (152,14 =
24.73)ng - mL™', (219. 58 £29.20) ng - mL™',
(180.33 £21.37)ng - mL™",(201.44 +25.49)ng - mL™",
F=13.301,P=0.000], J& J&SAHAILH TG 25 A= 9

KL FILE i 2 A UREIER 3 g 200 T AR BUR 5%
MAUp S - HT & 825 TIE R X A (LSD ~ ¢ =

6.813,P =0.000;LSD —¢ =2.802,P =0.011;LSD -
t=4.489 P =0.000) ; it i 7 A= UKL T T4 20 3 2F
A IORLIRE 5 1R 22 T W4 R BB G 44U 5 - HT
TRYRT R A RAEAIA (LSD -t =4.892, P =
0.000;LSD —¢ =2.777,P =0.012) ; Jh % 2 A ik ¢
HIRZHET A KREE WAL T S -HT & T
3 2 AR U T4 (LSD — 7 =2.105,P =0.048) .
3.6 REGSEBHEXEARUER 4 4KXAE
KL TLR4 [ TLR2 MyD88 5 H ik it [k, 4
)22 S A et F o TR R R LH 0 2 A
LT T TG 2 A AURLI A5 i 22 T T2 K B %
LHZ b TLR4 | TLR2 \MyD88 £ [ ik & /& T 1E
H T HR4L( TLR4; LSD — ¢ =30. 840, P = 0. 000; LSD —
t=23.541,P =0.000;LSD — ¢ =21. 147, P = 0. 000;
TLR2.LSD — ¢ =23.667,P =0.000;LSD -t =26. 985,
P =0.000;LSD — ¢ =29.654,P =0.000;MyD88 . LSD —
t=26.787,P =0.000;LSD — ¢ =30. 142, P = 0. 000;
LSD - =25.333,P =0.000) ; 3 3§ 75 4 ik T 74
MG B A ORGP 2 K BRUR G T
TLR4 [ TLR2 MyD88 7 [ ik & I T8 JH R A 4
(TLR4:1LSD - ¢ = 26. 409, P = 0. 000; LSD — ¢ =
20.145,P = 0. 000; TLR2; LSD - ¢ = 21. 264, P =
0.000;LSD —¢=19.874,P =0.000; MyD88 : LSD — ¢ =

(1) IEH R R (2) i3 JA e satien (3) HIFA AR T B (4) H3 4 AR JURLIDE A g 20 B T- 4L
1 4AXBBEXRTHLAREFHRELER (HE 6, x100)
K2 4 HXBRBXTAHALAREREXEBRENER
, MR IRAE A T - o/ HaEN & - lB/ HIFIIR R E2/
4] f=yan]|
40 LRSS (Eis,pg-mL_l) (x+s,pg * mL~ ! (Qis,pg-mL_l)
TEH X R 10 5.18 £0.62 102.23 +11.02 185.43 +19.01
JE T RAETIZH 10 11.23 £1.34 153.14 £15.71 379.15 £39.26
GLIRCEATA Y 1D VAR R TEA) 11 7.81 £0.91 119.59 +12.02 276.71 +28.04
TG 25 BRI A AR 2 i T AL 11 9.03+1.03 135.76 £13.61 310.43 +31.21
F {4 63.048 27.584 71.207
Py 0. 000 0. 000 0. 000
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20.393,P =0.000;LSD —¢ =22.987,P =0.000) ; J %
A URL I 43 B 2 4 T B4R R G A 41
TLR4 [TLR2 MyD88 £ [ ik 5 1 i T4 1k 2 A

T4 (LSD — ¢ =12. 603, P =0. 000; LSD - ¢ =
18.770,P =0.000;1.SD — ¢ =17.428,P =0.000) , U,
#3802,

K3 AHRRBRXTHAREFSBEEXEARNER

15 e Toll #¢32 4 Toll #3242 Bk S 1L IR T 88
(x£s) (x£s) (x£s)
1EH X HR 10 0.18 +0.02 0.22 +0.02 0.13 £0.01
JA JE RAR A 2] 10 0.89 +0.07 0.91 +0.09 1.15+0.12
3% 2 A o T T2 11 0.28 +0.03 0.30 £0.03 0.37 +0.04
M3 A A ORLI G BE 2 T T4l 11 0.47 +0.04 0.63 +0.05 0.84 £0.08
F{H 520. 473 353.545 386. 907
Py 0.000 0.000 0.000
| — “ — — M C R EA L -1 ,IL -6 TNF - o I 74 & &1
TR BRA, 47 b 3% 2 AR ORL B A — 8 I Hi R

- r'4

GAPDH

> o o @
TLR : Toll B£3% 14 ; MyDSS . B6FE 42 L H - 88 ; GAPDH :
HImEE -3 - BRI & ; O 5 X R4 @QF B R
BT i 27 OB T UL @35 25 7 BURLIE

BRI BiAL
B2 4 AXREXTARAREESEREXEORIER
4

JA A 92— 5775 JE L SR TR PR 0 , =
B PR R BN JE S R SR G sh s . %
ENNCAN VNS N T (B o = - S [ g S
F L QGO R A R R AR R A A R
LA AT RATHE IR BT S UL, O B B
A W EBA YL R RIE TR
R Y, 32 20 DU B St8 A 55 45 i SR I
WA I AL KU 2l g ol 32101
DR o, PERGEL, HA R XIE IR i 3% 1 S5 AL,
Je P AL RGE 2% 2590 G TR S A S BRI
IR WER TR B - A B AEA RU A R A PR
o Fi & HUR SRR Xu % BRI R B,
PR 2 BT 2o 100 1] P A A 5 17 R 400 L B8, K 4% 06
JERTTRVE R o A 2 A2 OB LU G O 32 504 3L
ST FEEE T TE R P SO R v, JiE AR A A
CFEEF 3R A A A JURLI & S0k B A (3L
B2 ) FZERE AT (0 BRAL) 167 M R, 4
BEIT)E 30 d R 4L I AR IR 2 ko, H.

FAVER o A2 R FH A TS 25 A8 BORLIG YT K BUR AL 4
PAK Bz 268 7 PE AN 10 37 23 A UKL 2l 35 ) ] 48 A AR
FIRICR o 40 6 2 B R SRR X B A R 8 2 AR T
TP ES RETE Bl 0 KM T T A 2 B Bl ) S 12 S 6 3
R BRI v A5 B B ] R0 2y B R i K U 32
fE 77« Fpr U452 B A () e L T 2 R R R R KR
IBENRE S MR BTSSR, M A A
T T IR BRI Hh e {5 B ) ) U ) R AR A
SRR T8 JE BRI A, 7R A 3G 77 A 0k e %
WO A TR 96 KB R 9 9 SRR, DTG 42 8 He i 3 e
J1o BRATHLR TNF - o IL - 18 . PGE2 & B HEM
SRR RAE K-35 - HT J& T4 il v b 22388 5,
AR LVREL S - HT, Sl G AR 5 - HT Z k&5
BRI BSE i fE a8 2 ek B 45 % iors
SHESBCA ST B T3R8 YT I8 JE 98 A I E iR
L AR R B WA G, HGYT IR 5 - HT Il
e B E AR, AOFIESS 9 o, 2% 27 A ok T
4K BB X 4140 INF - o IL - 18, PGE2 J%
5 - HT & s KT8 R AR AU, 45 7R o 36 2 24 ks
REA% & FERRAR AAE SN B VR
TLR/MyD88 {553 [ & ML 1A 5 2 1) R AE S A5
Sz —""" Lopez - Bergami %% 5y K B,
TEBBE A A I P B0E TLR/MyD88 {5 53 %, GBS
BT 2 AL PR TL — 10 (4 8%, 51 & 28 0F J 0 o
TLR L7 505 20 i A% 2 R 200 it ) 8 T 83k, It —
FpL I AR 2 14, R 42 1) PN IR 1 R0 A0 T 1 C A4
TLR 732 250 R BEAEU0E T iiF MyD8S , 738 it
NG 515 SIS T - «B, 5% B4R L
IL -6 TNF - IL - 1 S5 405 A T2, ABFFE 4531
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R, J8 A 2B RLR BUR 69 4 41 TLR4 \ TLR2
MyD88 5 [ & 1k i #50 1F 20 W 35 i v, TSR P 2L 3% 2
A JORE TS R BRUR AT 44U TLR4 \TLR2 \MyD88

HARKE R FFEK JEZHHE TLR/MyD8S {551l

S B 7R , 0 A A ORI 5 i 22 B T 2 R A

KT S TLR4  TLR2 \MyD88 2 [ 3 ik it 1y 5 T4

I A A OB T AL, RN 2 W A — € R LR

AT A A RORL YR T A, L s A T 2 2 UKL IR

¥R SRR JA 2 B /E RIBLH] 5 9] TLR/MyD88 {551

P S =D S
AWIFEE TR, R AT 25 AR ORI T K SRR

JE1 9% , REAB AP AR SAE SR, HAR ML AT fiE

L5 TLR/MyD88 {5538 ## A < 1928 A K o
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