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Experimental study on Yougui recipe( 734X )in preventng osteolysis surrounding artificial prosthesis CAI Yun-huo,
ZHA O Peng,MAO Qiang,BAO Hang-xing, WANG Jin-fa, HU Miao-feng,XIA O Lu-wei, TONG Pei-jian*. * Zhejiang Province
Chinese Medicine Hospital ,Hangzhou 310006, Zhejiang , China

ABSTRACT Objective: To explore effects of Yougui recipe (47J94%) and salmon calcitonin acetate in preventing osteolysis
surrounding artificial prosthesis. Methods; Thirty-two SD male rats with weighted (250+20) g,aged 8 weeks,were randomly
divided into four groups : blank group, model group , salmon calcitonin acetate group and Yougui recipe (£7J74K) group,and 8
rats in each group. Blank group did not undergo any process, other 24 rats underwent anesthesia by chloral hydrate , their knee
joints were exposed through medial patellar side, drilling from fermoral condyle nest to marrow cavity, high density of polyth-
lene particles were injected into hole, titanium nail were put into, bone wax closed the window , then suturing step by step. After
the molding, saline were used to gavaged in blank group and model group, Yougui recipe (£7J71K) for Yougui recipe (F7J1K)
group, salmon calcitonin maximus injection for calcitonin group. After 10 weeks” mediation,rats were executed,and arterial
blood and bilateral femoral organization were collected to biochemical ,imaging morphology , tissue pathology and molecular bi-
ology detection. Results: The key gene expression of activiting osteoclast were inhibited in Yougui recipe (#J31X) group and
calcitonin group. The level of OPG,Ca, ALP in Yougui recipe(45J31X) group were higher than calcitonin group (P<0.01); the
content of RANKL were lower (P<0.01). There were no significance meaning in RANK, Trap5bh, P between two groups. Con-
clusion; Both of Yougui recipe (£7)74K) and calcitonin can slow and treat surrounding osteolysis of artificial joint prosthesis,
and Yougui recipe (£7JH1K) has better effect in promoting bone formation. The effect of Yougui recipe (47JH4%X) in promoting
bone formation , inhibiting osteoclasts to provide a new method to treating surrounding osteolysis of artificial joint prosthesis.
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I7, [0 A VTR BT IR 28 R ST B R S A
AT SR A /D |, Qfar e a7 IR R 9 (A (R B
AR TC B PR 8 | JRAE AR R IR, T
B A A B R E . —, A
A B A AT 1 390, T L R L b
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1 #MREFE

1.1 SCsh i orel HErE 8 RIS SD KR 32
R (250+20)g, MAT-WITLH R 2GRS s h
Lo BENLIT R 4 41 A A28 HXTREAL, B 4 Ay
XTHRAL, C AU R R AL, D 4 A7 IHIR AL, &
H8H,

L2 SEElH RFERR & (TAKARA,DRR-
037) ; E IR £ (TAKARA , DRRO41 ) ; %66 5 2 5%
A PCR 1 (Bio Rad /A F], 3 ), Trizol (32 [H Invit-
rogen 2l ) ; DEPC (£ Amresco 53AF]) ; &Ah . 7
B . 75% .15 (DEPC /KECH] ) (W F LA 1) ;45
M 25 B 3BT (Nikon A W], HAS) ; DNA 51916 1%,
A TRARRAF, G20 H sh 2ol
(AL ERE.ONL ) ; KREE AP E (OPG)ELISA
KR 77 £ (CK-E30510R) , K A% H T «B %
A Ak IR AR (RANKL) ELISA #6335 £ (CK -
E30391R), KRPUEAMRERIEBEELRAE Sb (TRACP-
5b)ELISA #1371 & (CK-E30288R) , K %N+
kB Z 1% 1k H F (RANK)ELISA #1345 £ (CK -
E90999R) , B KA Giotto FL R FHAAL , e £ A 55 %
(AEHI2Y) .

L3 HBEKHE (EEBYET 4. 2
30 g, Kb 6 g, ILZEHE 3 o, MIFE 6 g, ZF14 6 g, il
BT 6g, W45 g, K HE 4.5, WHECRIUE L
M, R AL G B (5 1 W 10 f5 K &
1.5 h, %5 2 kN 8 f57K 3 1 h) , 3R IUR N A 5 ik
45 CEEDLTE  BURKR S [N 2 1, Fkds 252 T
A2 2.63 o, BWTTAE Hh I B Hh 245350 2= 15
1.4 =EERIKEPR (HDPE) HEEN (473«
2.11) mm HDPE , 4t 95% . B & PRI B )5 , 76 T 2%
KB, RF 5 17.5%8 K# B IR A, AWk E
4 10 mg/ml 5 ZIG UKL, TEIXBEERE R M R0k £k
TR M 1.9x10%/ml,

L5 AR SE BlE A R R A8 25 X IR
H 8 HRFAMALT, 7 24 JARBUKS IR,
FIEA 0.3 ml/100 g, Ze8555 AN B 5T AU T
TR, WREHE LR, HREY
1.5 mm, PREEZ) 1.5 em , B 1 28 B SR 04 AT (1) 5
JEEEASLH, R 100 wl/ 2 SR E A BRET (A%
1.2mm K 1.5 em), fIE S E O EEZEES, K

J5i 3 d HHUE R L #2100 g K2 7
B AR RN, T — Bl &

1.6 THiE AREPiEZRMH3dZE, RS
25, AR, KEGEE 42y, R e A H
AR, e N—— R U A E A 3T 5 A 24
T NG 22.5 1552525, LI%AE 100 ¢ KERBES
2 ml JE L i, RS R AL RS2 16 Uk,
BRAWUATES; 25 MK %A 2 ml/
100 g A= FHERKHE'S ¥ 0P H 1 %k, 310 JH

1.7 WEIH S 7

1.7.1 AAbdEtekill 697 10 M5, SoKA A
R, FTHFME R, $RBNE Ehbk, HJCH A
MM 5~10 ml, A0S R i TR S5
(4°C)THCE 4h J5, .03 000 r/min) 15 min Ji5 B
JZ M3, PR T B G2 1 (ELISA i2%) Kl TRA-
CP-5b .Ca P ALP OPG .RANKL RANK 7K,
1.7.2 FHE X &i&h 1697 10 e, 20K & Al
IR A BRUA A DN PR B 4 BB 8 - 4 41 21
TR, BT R R A O B B E — Sk TS F 4R
B, I ARl AT IEN R A

1.7.3 HEBURHEAK 36897 10 JBETA sh)
REBE, WU B A B 10% F Pk F ST ] 72 48 h,
K ME 24 h, 985 22 EDTA A5 A5 | 1 % Ak
BB 2 Sk B 5 BES SE B, TAK R 24 h, 2
FA R CEEROK , I GE IR U
HIEHEAREAE 5 um YR M 48517 HE 4
o W, fm FOGEE NS A AR A
B /INGE LA SBE IS ( H A 254

1.7.4 ATP6i IL-1 IL-6 LK DR Real-
time PCRIERHM . K EUBE BB 40 ATP6i FE[H 3%
ik, BRI T 1L-1 11-6 L ik & B-ACTIN
WK 1, QFMELTE, a. RNA $EBGRVEAL TR BUE K
M ERA, WEANE, AW TRIzol 157
300 pl B2, EIRE S min;jm/\/%(ﬁj 0.2 ml, A7
PRAE , 2 E 2~3 ming fr REEHE 12 000 g 5.0
15 min, WHCFJZAKHM B8 5 — 0% s A 0.5 ml
SEEE B PR RIR AT, E IR EE 10 min; 4 °C
BRI 12 000 g 2.0 10 min, 3 FI5 ;A 75% 2
B 1 ml, 5840 PEIRULUE /S T 4 °C .10 000 g &5 .0
5 min, 5 L35, Ei T8 A 20 pl 9 DEPC K%
fi# . b. cDNA & RHAEL TR . [ 2% TAKARA RT i
Fl . MEBLIE  MAUNT 45 SxEE—4E IV 2%
M 2wl Oligo dT 514 0.5 wl, 00555 0.5 pl, &
RNA2 ul, R H DEPC /K#M55 3] 10 pl; 3245218215,
IRAWAE 37 CHHJICE 20 min; 85 CHIFN 15 s &K F
N, oK T IR SHR S A R . . PCR N A
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¥ .PCR R W 1K 2 W2 2, PCR R v 55147 94 C
5 min, FRB; SN SR 94 °C 15 5,60 °C 50 s, iFR
I 40 K, 60 CKEIMNZEGIE
x®1 ELHEEPCR3|WIIR
Tab.1 Real-time quantitative PCR primer list

His EH 5lPsI(5—-3) P)(bp)  Tm Al

1 ATpg  Esssatssstanle 181 60
aagaggaagggeaatgteatg

5 -1 ctgtgactcgtgggatgatg 210 60

gggattttgtegtigetigt
ataccacccacaacagaccag

3 IL-6 248 60
gaactccagaagaccagagea
cacccgegagtacaacctte

4 B-ACTIN 207 60
cccatacccaccatcacace

*£2 PCR RMEZE

Tab.2 Polymerase chain reaction (PCR) system

LS 4 ddH20 #hFEA
, "
PCR %4>  2xSYBR (1000 cDNA #it s
RFL(ul) 12.5 0.5 2 25

1.8 Siils#ubs® SR SPSS 17.0 ettt d-A 74
BT, TR OB AR B PR 22 (xts ) R, ZAEA I
P LR B R 7 22 70 HT (One—way ANOVA), 7
ZFMR A LSD 5, 2 AF K Dunnett’s T3, DA
P<0.05 WZESAGIHE L,

2 #Z£R

2.1 AALIRbRRGINZE R W 34, RIRIZ RS
RAAAVTRA KBRS OPG /K BAK T 55
FI4H (P<0.01) ; B34S 2 2 547 IHAR 4 K RUMLYE OPG
KA i TR ZH (P<0.01) 5 B85 2 20 K BRI v
OPG 7KK T-45 IHAK 4 (P<0.05) , BRI A5 220
R AR A UM TE RANKL /K EH B B TS H
20 (P<0.01) ; FEE5 2R A 547 HIR A K Bl i RANKL
KB AR T ZH (P<0.01) 5 B85 2 20 K BRI v
RANKL 7K T4 IHIR AL (P<0.01) , UL | [4T
R FAT TR KBTS RANK ZKF 8 3% & T2
HZH (P<0.01); A7 I3k 20 Fn 45 2 20 K B v
RANK 7KK TR RIZH (P<0.01) ; RS 220 5474

RIS RANK /K b2 R L it %2 X (P>
0.05) . KEUMH TRACP-5b /K #RIZH FR45ZE 4
R AR A 4 2 T2 A4 (P<0.01) ; RS R 4
A AR B BAK TR (P<0.01) ; 4 5k 4L S
FEEE 2R A e 22 S I Ge i 247 L (P>0.05) . R R
1 Ca 7KV BERUZH 4T 28 20 A IH IR 2 35 21K
F25 4L (P<0.01) ; F45 2 4L RTAT T PR 438 v T4
RIZH (P<0.01) 5 47 IR AL FREES 2 41 (P<0.01), K
FUMLTE P /KT BRI | R45 2 2 A A IH AR AL KT
75 FHH (P<0.05) ; B 45 28 4l AN A A AR 2 34 v T AsE Al
H(P<0.01); 47 IHRH 5 R 55 = A b 22 7 g1t
S (P>0.05), KEUME ALP 7K I | [
PER A MAT R A B EML T2 A4 (P<0.01) ;B
FER AU AT IH IR L 3 TR ZH (P<0.05) s 7 UK
TR R 4 (P<0.05)
*3 44AKXKRIME OPG.RANKL RANK & EELE
(x+s,pg/ml)
Tab.3 Comparsion of content of OPG,RANKL,RANK

among four groups(x+s,pg/ml)

A% HYE oPc RANKI RANK
FHA 8 622.38+24.26%  18.633+0.611%  29.980+1.440*
MiRIZH 8 374.13x2125  26.895+0.707  46.11320.655
[REEZE4] 8 442.61+4.96™% 21.763+0.721** 39.179+1.834**
VAR 8 463.00£19.99%  18.970£0.750%%  38.755+2.723*

T SRR, “P<0.01; 525 HAM L, 'P<0.01; 54 F R4 AH
ke, “P<0.01,%P<0.05

Note; Compared with model group, * P<0.01;compared with blank
group ,*P<0.01 ; compared with Yougui recipe (£ JH4K) group, “P<0.01,
44P<0.05

2.2 FHM X R A5 MHEE X £k R BT LIAs
W, A O B R R R R IEH i X 4Rt
ToH BN, & K i oe s, B s (B 1), 7
RULH A FER A n] DLARB A S8 LA A 1 X 2R B EIX, N
BIEIES T BRI BA KRENERK (K 2),
fie: £ [ R A i HAR S A, AT BRI Z 3 5 X B
RS, AV D, B E A A
(F 3) , A VAR B AR e X ZR B, AN T8
RULH AR BB L X S8 KR B K, oA E

*4 4HKRMPE Trapsb,Ca P ALP £ 2% (a+s)
Tab.4 Comparsion of content of Trap5b,Ca,P,ALP among four groups(x+s)

2157 P Trap5b(U/L) Ca(mmol/L) P(mmol/L) ALP(IU/L)

2 HA 8 3.66+0.102* 2.71£0.157* 3.04+0.468* 278.87+74.45*
HRIZA 8 4.28+0.171 2.10£0.117 2.17+0.109 96.77+16.43

R 2R A 8 3.86+0.104** 2.33+0.020* 2.42+0.032%** 141.20£10.56 %2
AR 8 3.85+0.040** 2.48+0.020** 2.54+0.050** 168.67+6.42**

T GBI ML, *P<0.01, **P<0.05; 525 1L HL, *P<0.01; 5 AT IR A LL , “P<0.01, **P<0.05
Note ; Compared with model group, *P<0.01, **P<0.05 ; compared with blank group,*P<0.01;compared with Yougui recipe(47JH4K) group, 2P<0.01,

25P<0.05
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B1 =AHBRSAERA EEE X AR, TE A B2 BEAANEA W IR EA R X LB, N BRI AES
B3 RS SR AR AL B X ] s A b, BRI A B B4 ARSI A X LR
AR TR | Al Bl L XA e i AR A, Jod RS B f i

Fig.1 Femoral mammography radiography of blank group,normal bone X-ray performance,no bone destruction Fig.2 Mammography radiography of
model group showed lining X —ray photic zone around prosthesis, stands for osteolysis  Fig.3 Mammography radiography of calcitonin group showed
photic zone were weaken than model group,osteolysis significantly reduced,callus growth around prosthesis Fig.4 Mammography radiography of

Yougui recipe( £ J31%) group showed a larg number of callus growth around prosthesis , and absorption obviously improved

: é . 0
B 5 28 HAHIRA BT T IE @R YT 44006 B (HE et 10x40) /8B /NEHES 55 FL 40y
5], Wi, TR, B R O B 6 BRI e T IE e R D) i 41 2% B (HE Y fa
10x40) 7R 25 FH XIS BRET X, ERET ] Bl 96 P XSk A &, B /N 2 i ps , HEZ 2580 , ML AS
¥, U0 vy, T 00 PR B O e R B B A A B WL, A T 20 B/ NG SR A A
A0 BT RS RARCE T IE R IR Y SR B (HE YL (0 10x40) 782S H X ERETIX
B/NREHES LT RN 5], 305 W2, B /NGRS DX S B S 503 | 48 P IX el e A AR A4t 25 0k
I B NBERSERE RS S B S AT TR, B RE A Hh IR I A0 A B sl il B R
B8 A E T IE R I m 2R (HE Y20 10x40) H)%s [ XS8R ET X,
TNE/INGEHES BB TR 21 B S AR 55 R AN 5, BRSO B 4 oA | R T IX st A B i

LU N B B/ NREE R RIE SR 2 R HGE B AN RS B 5 B/ NS B 5, D DL
V= AN LA = 0 R SRy A = S SRy BB R el A B [T E S

Fig.5 Fermoral median coronary tissue pathology in blank group (HE 10x40)showed aligned bone trabeculae, even thickness,no fault,no inflammatory

o R

area,bone cortex density Fig.6 Fermoral median coronary tissue pathology in model group (HE 10x40)showed blank areas were titanium and sur-
rounding by inflammatory area,bone trabecular fractured and loosen, osteoporosis, arranging disorderly ,uneven thickness,blind and medial cortical were
seen and destoryed , bone absoption , osteoclast surrounding bone trabeculae  Fig.7 Fermoral median coronary tissue pathology in calcitonin group (HE
10x40)showed blank areas were titanium , aligned bone trabeculae, even thickness, partial fracture,and loosen of bone trabeculae improved obviously, in-
flammatory area was smaller than model group , uncomplete bone trabeculae , partial fracture,empty bone lacuna existed , the number of adi [ ocyte of bone
marrow decreased ,.boundary clear Fig.8 Fermoral median coronary tissue pathology in Yougui recipe( 431K ) group (HE 10x40)showed blank areas
were titanium, aligned bone trabeculae, even thickness,bone absorption improved obviously, inflammatory area decreased significantly, the structure and
formation of cartilage ,bone trabeculae improved greatly, aligned bone cell and bone trabeculae, less fracture ,and partial bone cell of bone trabeculae de-

creased , empty bone lacuna existed but less than model group , hematopoietic cell riched

TS I BRET A BT WO V] s (I 4) . B /DNRIR R, O sl = FoReUs , B 4 e #
PR GARABA Y 225 ZEHEWER O, B (1 6) Rl sl &
2.3 HBUREEAR SEXTIRAL(E S) R DrREUR BB R R M HE S KL R Ak
DG, &2 AL HES R S Ol SL B ) B/ N BORIYS) B/ INER g2 A 2% S5 2L R R™
SERE L HRSURLN B /N R A A IS MR L, Tl B AR S, T, B A A ST
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x5 3HKXR ATP6i,IL-1,IL-6 EEEATRIZXELLE (x45)
Tab.5 Expression of ATP6i,IL-1,IL—6 among three groups(x+s)

2151 Y ATP6i FHX} ik kit L~ 1 AAXT ek 1L-6 HIxt ikt
B 8 4.247 020.992 2 6.986 5+1.604 0 6.553 2+1.693 1

R 2R A 8 1.962 320.141 3* 3.246 5+0.201 2 2.430 8+0.415 7**
AR 8 1.265 2+0.091 6* 2.301 9+0.182 8* 1.361 0+0.186 5*

TE: SRR, P<0.01; 54 NIREAM L, " P<0.05,

Note ; Compared with model group, *P<0.01; compared with Yougui recipe(47J41K) group,*P<0.05

YA G TR L SR BRI B AR R
H(E 7)) 3R B/ N R EER AL S B0 s,
H/NRAGERE BRI, 25 E BB A A BRI
i 2 AR D B R AR (] 8) 4K
B E/NRE LS BRI EGE , BE AL RS
BORESE B/ NRHRS VB ST, D WRE R, R i /NG
N E AR A R RS (BRI D B
JENTE AN+

2.4 ATP6iIL-1.IL-6 JEH A RIKZEL WK S,
PLas AR SRR Rk 1, MR IR, 1E
ATP6i JE[H Rk b, 5 2R AR VA kA S A
TILLLLEE, PIAL ATP6I HEDN FRIK S AR ] 0. T
I (P<0.01) ; FEES 2R A 547 IF IR LU 85, A A iR 2]
ATP6i N F A B 2 41 T W] Y (P<0.05) 7
IL-1 REIA Tk b A R AL U ik 4 S A T 2
PO, I TL-1 B DS IA i R R 20 A X 1 3R (P<
0.01); A VAIRA IL-1 FEPI R IA A ES 2R A F A
W (P<0.05), 7 TL-6 ZENFRIA R -, FEFS R A
IR SERIZHAR L, 2 TL-6 HPH ik Fist
TS T (P<0.01) s A7 IHARA T1L-6 Sk [H A it
BSR4 T . (P<0.05) .

3 itig

3.1 SRFR RN R B T S2 AR
TR0 Y 732 R - P47 R -4 7 —xB (ligand
of receptoractivator of nuclear factor—kB-receptor acti-
vator of nuclear factor —kB —osteopro regerin —nuclear
factor-kB, RANKL-RANK-OPG-NF-«B) Z 4t 2%
BN R A — DR T R, A
KBE F3ZAK TR (ligand of receptor activator of
NF-«kB,RANKL) , HAZ AR B AR AR - A%
PTG R F 324K (receptor activator Of NF-kB, RANK ) ;
K RANKL P B AZ R - 57 (osteopm tegerin,
OPG), 5 BEH:%F RANKL-RANK-OPG-NF-«kB %
SRR A o A R A DGRTRA, Iz )i
fi 272 s RANKL /RANK mRNA 75 3% Se 5 i
W2 635, 1B RANKL-RANK-OPG-NF-«B
ARG EIAS BB A5 S,
FEZHURZ . OB 400 S S 5T 20 i R 3k
RANKL, 5 T 15 40 A< 40 e - 240 M o v

RANK 45 & Ja (e b i aie iy o34k, N5 R B
fift s QR AN AE S BE L AN M 43 ik OPG 5
RANKL 524454 BHIE RANKL 5 RANK Z [6] )
ghg IS E iR r= AR WS (AR
TR TR A, BB T B B AN |, BE 45
FE ko] P Az 24 A A /NGRRL, BETTENUAR N S0k
A S AT WA S N, A A R n] 43 2
e ery APk as A B, i 1L-1 . IL-6 ' TNF-
o PDGF-2 M-CSF PGE2 i Ji g 45, 38 3o 5% i
RANKL-RANK-OPG-NF-kB £ 4% , 52 I 3455 ik - 40
Mo fb 5%k , e 2 S 8B A 5 Bl A . R
RS E S EMRE MR, RN 3l 8 S A
FEAABAAR S5 0 5 W P S A T b o, X
BB R M T R EUA R IR AL 80 42 . Grand-
jean S5 R U 4% 38 F7 A R B4 8] DA I AE 21 41
AR A =2 AT B AL AT R4 i .OC B
Y, A A 10% T-IKEV A, OC (58
5%, Revell Z551di FH G e 4 AL AR AT 2258 H AR5
AR R DA EE, ¢ BH PRI SR B A 1) I A 4o o DX I
YA T Jhk B2 40 SV B S A TL—1 . 1L-6 ' TNF-a %
IRHON 2 A i T 7 A ) 2 A e R
FAEH OC, 15 | & B OC TE B Atk i
F AT AR E AR, OC Bl py i 7R 2
R B T — AR AL (S ) — i B — R A TR AL 2
BT, R R, BRI R IR
9,0C WERRGH 1 7 5 LA I - 1 T IR —25 i
W F = BER AR PR (VacuolarH™ATPase, V-
ATPase) B UIAI I, JiT T2 43 WA R , (5 IR A 58 Y
() PHAEINE] 4.5 2247, 50 P AE PR TE I8 Hh g v
fift, PRt B IS 116kDa WAL (a3 V3L ) 5L
H—ATP6i FL[H % V-ATPase FIHENY & 3% P 1
YEH , ATP6i 2275 FIr 8L OC ThRERERS , AN RE i Bia,
T RSB B, B A T ™ BB AL, i
AL L ATp6i J PRS2 10 200 i 0 A s 20 % B T i oy
AE AR S BE DR T 00 5 I 20 R S i R R 7=
() 22 Fh S i L IR TL-1 . 1L-6 /E ] oC, {23 oC
(ks , DTNV A A R T o, AR5
B R O . BT AR BB sh B
J7 BRI ] B A F AR OGS RS R 24
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BRI E BRI R Z —, R A ) AR A
kL, R B R R RO i A 4R
PR DA AR T R A B, R B A e
A R TR SN R B AR ) A
PERIRE B DU JE 0 S T, W HBARTC R R B A
ARSFATRBHFIIET AR R, W] B4 PR A o)
W, (BRENE )z - B RO A AR B, B A i
HHEBEZI A R Z A R R RS, B
PR PN B R DU R A VRO rh i 25 1 JEORS 5 L
LN B 2R 5 LU 2 BRIMIT 25 RDORS 5 PR TRLYE
HMATT] 2 5 BEFIRAN T PR, 25 K Z U5 5 MUAC —F M
B 2R R RN SR AR R IR AN B PR A AR
Jr3, BRI ST 2B A7 VAR B A R DU A Fa] e
WK AR IR R IR
D W, AR B A TR B, AR S — B AR 1
7 A, R VAR e A 2 B R 4 R 5 4o
B BB AR T

3.2 FREERAHT ATVAIRAURIREES R 2 ATP6I
IL-1 IL-6 B RIA BB B R B IR
LIS R AL ATP6I TL-1 TL-6 FE[H s R B~
A, BRI AR O RAS 3 20 A 4 S i (R 41 T B
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