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SREKE Ag-HA R BB NI g 5 B B %
R ACREZK FFEH o 2 B R R0 *

EE, ZF, EA, =8
(BEEA¥FEFRCER (FHHTHOER) 1.0 A, 2.45%%, LE F5 266042]

WE : B T ERFRESB-FLABER L (Ag—HA) B EHNAFRHLE R B XX R0 X K-F VB F 9
BB R AR, B BREBOR RS T 206916 SR KR B TR A B A R G FOR BRI, A
FRHLR R B K 6978 77 PRAEHT 00 SR A FIIRAE, Fiik  RBUMEME R 50 R ABHR AT F A TR KA, BA H R
BN G T B R AR R R A T B 4010 R Ag-HA 2020 R BEA4120 R, TR KK A R4EZ T, Ag—
HA LK RA% Ag-HAR BAMHIRIG T R R RAE% AR F A Ag—HAR BFIRG T o Al IF s RaT &
RJG1.2.4.8 Bl KR4 B3840 T A5H ARSI E i K BT RF Bl WEIBRARES AT
JALHLR, SRR 520 3R B B A S R AR A8 % mRINA #9 & A |, Western blotting 4l 48 % & & #9 R 3A . 3T K RAE
ik frmicro CT 2R EFRG G TR T AMF AU ER  FTA XA Ag-HAL FREBRITEAE1.2.4.8
JE B HA R 3 T RRIE S AR RE AP IR B T —a( TNF—o) A& @ A-E—6(IL—6) A8 mih-Z—18
(IL—1B) BB B (ALP) A 456 F i, 2 R (DR B B 18] 0040 s e 35 T 3045 30 3R . TNF—a IL—6.,
IL—1B. ALP B 254 F ik, £ F A %t F & L(P <0.05);QF 8 £ 40 Ag—HA 40 BEA-4R#A H dn3g TR 5
TG IRIE TNF—a IL—6.IL— 1B ALP B 265 bk, 2 F ¥ A it 5 & L (P <0.05) B4R A th o 35 T 3R48 40
LR TNF—a IL—6.IL— 1B K-FE4K, ALP B 45 A Ak 1 325 , MR8 97 2R B0F (D3 4044 i 35 | T #RI6 44
TSR TNF—a L6 IL— 1B B A F THA B IbEr , 2 FH % FEL(P<0.05) ;3208 ALP TALA H ki,
EF ARG FEL(P>0.05), BAEKATALLLIL-18.CXCL12,CXCR4 mRNA Fo & & A5+ £ ik E 3946 T
Ag—HAZ1(P <0.05),0PG mRNAF & GAa KL ZH) &5 T Ag-HAA(P<0.05), BEARKULBRT W R EEH
ARG BN ST Ag—HA (P <0.05) , BEA A KRB A H R 55 8 LA — B F R T B R 2 8 AR
B3R B KT Ag-HAZL(P <0.05), 25t BARETES Ag-HA R EHNGE T 5 R -EAPHAE B £ KR w9 KRk
T FRAEH IR IR R AR . BRAE T R ARG I AR KR RS AR 3B AR E T AWM B |
HRIRFH, BHALEOPGHEGFAFT AYF AR &, o067 IR R GRS T LR B X%
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Abstract: Objective To investigate the effects of puerarin combined with silver-hydroxyapatite (Ag-HA)

coating implantation on inflammations, bone mineral density (BMD), and bone biological parameters in rats with

peri-implantitis, and to provide new insights and experimental evidence for the treatment of peri-implantitis by

comparing the clinical manifestations, gene and protein expression of inflammatory cytokines, and BMD across

different treatment groups. Methods Fifty male rats were selected for this study and induced with peri-implantitis.

After successful modeling, the rats were randomly divided into three groups: the peri-implantitis group (10 rats), the

Ag-HA group (20 rats), and the combination group (20 rats). The peri-implantitis group received no intervention, the

Ag-HA group was treated with Ag-HA coating implantation, and the combination group received both puerarin and

Ag-HA coating implantation. The rats were evaluated preoperatively and at 1, 2, 4, and 8 weeks postoperatively for

sulcus bleeding index (SBI), gingival index (GI), probing depth (PD), serum levels of inflammatory factors, and

osseointegration capacity. Periodontal tissues were collected from all three groups of rats at 8 weeks postoperatively,

and mRNA levels of relevant genes were detected using real-time quantitative PCR. Western blotting was performed

to assess the expression of associated proteins. Micro-CT 3D reconstruction was carried out on the rat models, and

bone biological parameters were statistically analyzed and compared. Results Comparisons were made on the SBI,
GI, PD, levels of tumor necrosis factor-o (TNF-a), interleukin (IL)-6, IL-1p, and alkaline phosphatase (ALP), and

the bone-implant contact rate among the three groups preoperatively and at 1, 2, 4, and 8 weeks postoperatively. The

results exhibited that these indicators were statistically significant different across the time points (P < 0.05) and
among the groups (P < 0.05), where the SBI, GI, PD, and levels of TNF-a, IL-6, and IL-1p were lower and the ALP

level and the bone-implant contact rate were higher in the combination group, indicating better therapeutic outcomes.

The change trends of all these indicators (P < 0.05) but ALP were significantly different among the groups (P >
0.05). The relative mRNA and protein expression levels of IL-13, CXCL12, and CXCR4 in the periodontal tissues of
rats in the combination group were lower than those in the Ag-HA group (P < 0.05), while the relative mRNA and

protein expression levels of osteoprotegerin (OPG) in the combination group were higher than those in the Ag-HA

group (P < 0.05). The tissue mineral density, bone volume-to-total volume ratio (BV/VT), and trabecular thickness
(Tb.Th) of rats in the combination group were higher than those in the Ag-HA group (P < 0.05), whereas the BMD

and distance from cementoenamel junction to alveolar bone crest (CEJ-ABC) were lower in the combination group

than those in the Ag-HA group (P < 0.05). Conclusion Puerarin combined with Ag-HA coating implantation

significantly improves inflammation levels, GI, PD, and osseointegration capacity in peri-implantitis rats. The

combination treatment demonstrates more pronounced effects in suppressing inflammation, enhancing bone density,

and promoting periodontal tissue repair compared to Ag-HA coating implantation alone. Notably, the combination

therapy exhibits superior effects on OPG protein expression and bone biological parameters, suggesting their

potential applicability in the treatment of peri-implantitis.

Keywords: peri-implantitis; periodontitis; puerarin; silver-hydroxyapatite; rat; inflammatory cytokine; bone

biological parameters
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i, SRR I A A5 P A A A R AR 2 SR E L
WAL R A A A ) RO B, ™ B B T A UM A AR
KW AT SR BT, FiAE A R R 1
ik 28% ~ 56%, H-ASGWH . BE PRI L 0 T A=
AN RAERRHE YA, il K6 TT 2 0O LK
HA . bR RN KRBt R 2, (BAETEST AL
AR Z) & Kk X255, Fitk, FEFHRE
YU . PUR SoE HE A P RAE IR YT SR HA
MK E X, - A KA (Ag-hydroxyapatite,
Ag-HA) WRZVER—FoH AUE A AR R, 8 3 Bl
BB Ag A TR A BT B, O o R K

33

1 (silver—hydroxyapatite, HA) A9 1% 5 PE 0 dE 5 45
G, TEE R RCE B B R Ty . PRI AR
W1, Ag-HA Ui J2 7T i) 35 o 0 A 4K ] ] 45 % €5 7
255 B A RV o A1 SR L AT ) R R A R L R AR E R
R RN, O A 3 e g SR B A R 5 A S
W A R AT B — P e . B R 2 MR
T 6 AR b 42 By S B AL B, RA PR
P AR A S G5 R T AR o AR LR 5 B 4 i A%
T kB (nuclear factor—-kB, NF=kB) . 22347151k
HH ¥ B (mitogen—activated protein kinase, MAPK )
K AT 5 5% T VG S B0E T (signal transducers and
H Ol B, 9 e

activators of transcription, STAT )
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RN R, IR e T4l 1. sh L
G5 R W, WO R I A AR B g0 A R 23
(Interleukin—-23, 11.-23) /%FBh4 T 400 17 (T helper
cell 17, Th17) Jihifil i 85 15 40 M 0% 1, 2o A M
W, I 02 3 B A S Ak K B ) BT AR
WAk, AR R 5 9K B RS 1 AT 4 i 2 ) A
FRE KB ey 1, 4R s FOAE B L ZUTRE P T AE Dy
4. R Ag-HA IR 2 M R R TEHT R S &
S5 T B R B — s e, (HH AT ST 5 IR
% T 5 IO T ol A A T PR 2% 14 &% 5 DR 454 T o
ASBIF 5 30 Ao A O S A A ] B R AR Y, R GEIE
i B A R BB Ag-HA W 200 A X R AE K+ 3R 35 .
AR S Y S B AR, BTER R 2R
JRIBE T IR B R AL, A i DR DG A b AR A R FEL
RIBIT T R AR BESLIRARK S

1 RS

SLIE Bh Y
50 - SPF 25 1t 1 Sprague—Dawley K L[ 52 55 5 )
AEPPVFANIES . SCXK (57) 2022-0012], Hi i D1 A
(demt) AEWHARARAFRME ., ST RE K%
H & 0 BE BE SPF 9% 3l ) 55 4 v 0 8 ] S5 5 3 )
i FHVFATIE S : SYXK () 2022-0053], Jrf #
VERENE (LB s S HE™), HFLmEX
RSP R B SHE., KRS~ 8, RE
225 ~ 255 g K RAERRE AL H B 3% 18 )5 17
SIH, WRE 22 ~ 25 °C, MXHEEE 40% ~ 60%
1.2 FERKFRNEE

HA ¥R (B Sulzer Metco /A7), #4815 ~ 50 um),
AP RFE N T -« (tumor necrosis factor, TNF— )
it 15 4, 9% W% B 3 56 (enzyme linked immunosorbent
assay, ELISA) X7 & ( B#ERGHEAE Y RHECA R A
Al), ANH4ISE -6 (Interleukin-6, IL-6) F1 A
20 i/ % -1B  (Interleukin—1B, IL-1B) ELISA %
M& (LBLTEYREARAR), RIPA 2K
( b AR A R R ), 85 1 /w5 2 e
il 55 . BCA 85 Fk B2 IR & . SDS-PAGE %E it
Fo ikl & (g A RAEYHERBMHARAF),
Memgz i (Rl AERRAEYHERGRAR),
PVDF/NC 8 (b ifg 8 1l 3 A= ) BB R A BR W) )
J6 B 545 Oxoid™ Skim Milk Powder (36 [ 2§ 2R K

1.1

IR N |, —H0[C=X=C %5 #a b A 7 i 4 12
(C=X~=C motif chemokine ligand 12, CXCL12) ., C-X-C
& 1k T % &k 4 (CXC chemokine receptor 4,
CXCR4) . H1#9"E (Osteoprotegerin, OPG) . IL-1B]
(LA 5 A BRAF), HRPARIZ =4t (3£
FE FEBR K RBHE A A, 1 20008 ), ECLH
oot (dbat E BSEERH A R AR .

MEHEIKRGBRIK (JEs —EYREA
AR, BERBERSG (HiERmEECARA A,
JP-2880 & H sl &40 ), WALV L (18 E Exakt
ydl, E300CPAY) , 4] Z1pE K #L (78 Exakt 24
"], E400CS#Y), SEETPH[ ]+ Inveon MM CT &4t ,
Eppendorf {IGI &5 081 (P [E EARERAD A A ), fH
TP REIR (R W M A il A PR A A o
1.3 FRARKBREBEFHIFE

Wt 22 LB 10% SR E HATIES .
BARBEAEUNR « R 5% /KA GRS 16 s T8 5 e of
[ TANEMY . BREREIF KRB ET2F, il
TR R — 5 R 2 A A R . FE B AR
A IE Y KA, ] 0.2 mm E B 45 L 22,
I3 b i, 2 3o 55 — B F Mg ) A 3z v SR T B, P DA
0 T RS o N = M=y B 7 o N s I i o
%o mFEL B, R BB 10% m B K A IR
B, I8 DR R K T AR O RUOK IR .l 4P
SR RREE, M3 dKA LK, IR R BRI
iz BpUEAT B A L. 2ad s Mg LA IR E, Xt
KRIEAT A A BEE A o 12K 7 A 45 R 78 ) il 3
B FERIEE. 2RI, OISR T T3k
FE M, DAE R B e v . A R Y
[l — A Ve DL, LATH PR A 1A 22 53 0 245 SR 1) 52
MA) o 5 S AR Al A R AR i 1 ™ R R A A Y il
I G R PPk A Y A ] 75 ) o
1.4 SAEFE

TIARERL A D) IS, B BRESFL22 IR &
R, R FH BE WL B 28 v 5 455 7 55 4 1l o) R R 43
N3 FRHRMH (10 K, THHNT ). Ag-HA
WEA (20 ) MEEYL (20 H) . Ag-HA R 241
MECA AR RS, 2K 1205, MLNES 1.5 mL
R MR BT VEAT 400 2 BRI, 10 min J5 4% 1 mL/kg 77 5 L
AT 5 30 o/ L 3G B be 22 AR A T TR BE JRR IR o TR I 2B %
i, MRBREATHEIFEE, 20 A Ag-HA IR
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JERAEIAR S AR RS Ag-HA RZ R AR, 484
B, JEARJG 47 3k A mse b UL PN v 59 990 7 Sk L
1.5 Ag-HARERIFH*

W = TR A HA By R 5 3% Ag My e sriR & IR A
A 2 b, DA OR P AR R 433420 43 A o R 3 Sulzer
Metco L4555 B IR AR, 7 30 mm x 30 mm x 2 mm
AR A 43 EBTRTE N HA MR E K& A Ag BL |
) Ag-HA IR )2 . BER S 8 7K A it
40 L/min, 258 TSR H, 3 & 10 L/imin, B4 5
300 mm, &2 HAREE 200 pm, BL25 % SR 4E 4
TE 100 Pa, 38 805 Ar i & 2.0 L/min, 36 Ky %
20 g/min, HLFEIREE 650 A, HLE60 V. ARHEASTM C-
633 PRI, HAWR)Z S Ag-HA IR 245 6 s
A3 5K %) 20.1 F123.4 MPa, fow AL S0 %G E RS
J1o Ag-HAWR)ZH HA | BEIR =485 . Afb55 X Ag™
N, HP R IR = A R A AL S R AR HA W R A AR
AR A . b T i — SRR 2 e,
KA AL E DO R, 7R R 1 W R W S T
(Ag*¥JE 0.5 mmol/L, WAL 40 °C, pH 4.0, fik
MELAL -2V, PIAEE 2 h), ¥ Agt PR HA IR
R, DIRERUS, R TE S g b s iR A 3
THE R IEHIAE 5 C/min, PLIA B Fras 19 $Ah B
Mo BEERREEEFK (5L) WKTUEY, I
FE 70 °C iR b Af T LAAR S Ag—HA JUk . 3 i 7
FATIT 5 28 BIF s 28 P R
1.6 BRZBASAG-HARERIEH*

FE Ag-HA W2 MRS E L S AR E . %18 E
W Ag-HAWRJZ R T, TR & 56 LB LY
S0 Ag-HAWRZ . BB E (SEEE=90%) g1
BT, WRFEFEHITE 1 ~ 10 mg/mL, H AR A B AT AR
iP5 T B R L, AR VA BT AE Ag-HA
WR)Z R, R FH W25 M B LR vk, B Ry
ASIBEEE o R IR R S Y A TR I R R
DI RRIZEY S, AHBEERR, SRR E
PEHIAE 1~ 10 mg/mL, ARG IR )2 2 10 A Y075 Pk 0 75
R, WEAT R 288 3 )2 AT, BEWOR G N
TR T #8510 ~ 15 min, TRAFE R G HH#T T
— R MBI . BURSEEREE , WU 2 CE TE 50 ~
60 CAAFF T4 1 h, LUBRAR I A% & 58 5o 9% 1
ERZE, BALEE R 120 ~ 150 °C, #2230 ~ 60 min.

1.7 FEEENFE

TEPERBRLR A5 — B A ik 2Rk XA S R A A A
(BRI oK) I XU 1B e
o2 (=8 mm) , ‘B T B % (J B )R B >1.5 mm)
FaasaRENER, B ARATFAY (Micro-
CT) i A A X TCB% 88 A AR s il g el (B e
JE>6 mm), B LR R 2l E BBUE S BOR . K S
SR (E42 1.8 mm, KE3.0mm), FRmALH
0 1R 1ok A 3 D) S 4 o ol P A S A A
M TR ERE A CE B IX, B R T T BT
0.5 mm (AR 2R Ml b A SE ol N AR P48 ) o
R AN 15 N-em ML AHLAE , KB B E5G 00
T MUBBAR 8 Tk o PR AR 58 A I, SR TG 2
#5, SEAIRREE (A 4-0mT etk ). Rg
NS HHER (8x10" wkg, ELE3 d) Tl B &
oo RG24 hiEE, BB K Bbn i gl .
1.8 EMERR
1.8.1 FRE4EAE rulTARAT ARG 1.2.4.8
X3 A K EBRUA R AR e AT R . CDRRYA H 1 5 Bk
FH6 B WAnif: 0 HFs A MU, To A AE 5
MR s 1R ARG B SR, (A2
RULH L 29N B2 a SR i s 3 9 £k
ARSI 5 4 9 R Y I 3 W 0T A RT BRIA H R YA 5 5 9%
T 36 800 R P L. ) R 50 T (R
FERFH 4 B oy Fehn e OBARETIIER ; 190 H
BRRERAE, SRS BUE IR K 290k
R RAE, AR I RN, 3N E
JERAE, AR LM, H oA AP i
Yo OF EERIS BRI AR e 2 T E G e
) AT G b e ) 36 A4S ERA
1.8.2  ELISA#m ¥ B FK-F 4350 FARATAA
Ja 1. 20 4 8 MU RN i ok i i) 4% M3, >R
ELISA i 5] &6 0 1L 7% TNF-ac . 1L-6, IL-1B /KF .
183 ALPVEZ4AaA KIMARF 1, 2. 4. 8JH
3 20 K BRIl 3 661k @5 B2 B8 (alkaline phosphatase,
ALP) JKSF. TEHU Ag-HA 2 FNEX & 4 K BURP R4 A%
AR 3 mm N HLUERFEA I JH] 4% 41 0] 38 B o
JA 4kt A i1 3 mm A AHEZL . SRAISEETPE ]+
Inveon MM CT ZREEHMFEA . MG, F P
PR L 1 mm Y X A RO R X, DAE TR A
PRIT R IR S B A2 B 45 AR 7S . SR I [ Fxakt
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22 W) E300CP BUAEZH 2] - #L-5 E400CS HLASE 2 1%
FAL, DLAAHRL R PAT R G R 2, & )25
30 wm YRELHLNY) R o B REAS IR IR 2 5K ) DA
IRt Vs e eln, A7 P AL -
MR Ve A £ ge fa DL SRR A 45 40 1Y T AR ROR &
F| H Image—ProPlus 6.0 KI5 A4b #AEK 4, X428 )5 1)
Jﬁ)])*zzifﬁl@aﬁj\*ﬁ SRR AR NG R U RN R =
NEEE A, DIHPPAR MORR B 45 6 ROR
1.8.4 B RET F R A B4 R (quantitative real—

time polymerase chain reaction, qRT—PCR) # 0]
mRNAFE  RJE 8 FALFER IR, R R BA A 41

21, S RNA S BGAR & (Jb st RAR A LR

AL BRBE N 41 cDNA 55 — 45 & AR IR (dbat R
AR A R A, KR118) 3R 15 cDNA 4 .
K H gRT-PCR £ Wl 1L-18. OPG., CXCLI2,
CXCR4 mRNA X Rk . W FRFH: 95 CHl
PES s, FRRE#EZE 4.4 Cls, PCRY M H Bedt 40
PEIN, HIEHAL S 34, 95 CAaMESs, THREE R
4.4 Cls; 55 CiB K 30s, FHEHH22 Cls; 72 C
FEA 30 s, TRIRAR 22 Cls, 5 1 22 50 B B B -
95 CHEHF 5 min, FHlRH 2 4.4 °C/s;60 CHERF 1 min,
THil # A 22 Cls; HIHIR 2 95 C, JHE#E %

0.11 °Cls, [FEIRZIERBE: 50 CH4EFF30s, TJHE#E
22 Clso BIFIIERBUWFE 1. 2%t

AWRAF, DP419) $2HUE RNA. FIJH FastKing— 55 mRNA MXF R ik
®1 SMFIIR

e J¥3(5'-3") 51K bp 315
1E[7 : TTAAATTACACACCACCCAT 20

GAPDH AF261085.1
S0 : ACATCGAGTCGGTGTGTCAT 20
1EJA] : AAATGCCTCGTGCTGTCTGA 20

IL-18 NM_031512.2
J21i] : GGATTTTGTCGTTGCTTGTCTC 22
1E1A] : GGGACCCCAGAGCGAAAC 18

OPG U94330.1
J211] : GCAGGAGGCCAAGTGAGC 18
1E[7]: CCCCTGCCGATTCTTTGA 18

CXCLI12 NM_001033883.1
J218) : TGTTGTTGCTTTTCAGCCTTG 21
1EI7] : CTTCTGGGCAGTGGACGC 18

CXCR4 NM_022205.3
21} : TGCTGTAAAGGTTGACGGTGTA 22

1.8.5  Western blotting # % & & i&2  Fi| A RIPA
A AR A AR R AL, B mEA
B %R A B BT E AL, B IR AR SR AT
Western blotting K Jll Hf 45 28 #F A 4] 2 FH vk i — 24
AT SDS-PAGE B HLVK , #4525 1 BTREAS 43 85 AN
g5y . MUk E MG, SR ARG R -,
DVEHEAT G e BT IR & o e B Al FH i B 2L XoF
BEEAT 2, DA dE R S A . 4 CHAMT
W E —Pi, — P55 X CXCL12 . CXR4 . OPG |
IL-1B8 MR S HEPUAR, Ir A LR LA 121 000 LE f)
ik, —PUmE A BHIRAEZER TS b,
ZHULA 1:2 000 LE AR SR B D 1 he fH
ECL 3700 0 B 47 k2, DA UL 88 6 S v 2K P A9 45
GG 0L . FIHEE I AR R A2 /A7 805 1Y
B4 . 3 5k Tmage J 40X G 0 26 K B 1F

T30 0, DT Ak 2% 2H K B J) 4 2L b & 2 AR
Xf ki

186  EAMF A RO EEN LSUEREAE
P AR BRER K BEAT i b gk, IR SR DO B,
BE I 8 T Uk T 1 O REAS 2 38 B T R T S
o BEE Micro CTHIESH: WK T0 KV, L
200 mA, WG] 300 ms,  LhARH i ST A 49 il 7
B SEMAMIE, AL AT = 4 R R
o =g ARG, BEC R T S
P Y i % B (tissue mineral density, TMD) . &
WY % (bone mineral density, BMD) . H{&F
%0 (bone volume—to—total volume ratio, BV/TV) . ‘B /]
22 (trabecular thickness, Th.Th) . B /N228& 7
B B (trabecular separation, Th.Sp) . ] ] Image] [#]
83 W B E — 2 I B S — I R 2 R A
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G50

ESO N B
(alveolar bone crest, ABC) AJH E (CEJ-ABC)., X
— A BT T 2F 96 2 TR A AR R e R
1.9 SitFHE

B0 43 7 R FH SPSS 26.0 G H M. 1R
DAMIEL « bRifERE (xxs) FoR, HAH T 250 Hrak
HA M BT Z 00, P L A LSD-1 £
Ko P<0.05HERAGEIFE L.

#HR

SHFEI_EHIZT L
FRIRM . Ag-HAY ., BREHARFT ARG 1,

( cemento—enamel junction, CE]J )

2

2.1

2. 4. 8JEMIRYA HMAE . FURFEE . HIZWRIE L
B, REEZWERIFN I 200, 458 OR
[ B[R] 5 BRYA HH M4 . P ERAR A RIS IRIE R,
EZF YA G I E X (F=4340.652, 7 635652,
762.759, P =0.000); @F KA. Ag-HA 4.
G A i va i AE . F R TR AL . RIS IR L,
ZRBHGIMFE X (F=3277279. 4 101.346.
759.460, ¥ P=0.000), BK& AR IMAE . iR
FEH. WIS ERAL, MR RO @34
WA IS . A ERFE R ISR E AR A AL
5 WA %% E L (F =676.317, 815.183,
156.973, ¥ P=0.000)., W.%2,

*®2 SERERE SR HMIEH . FRIESIRISRELE (xs)

FR9H 10 430+0.16 436+0.18
Ag-HA 4 20 429+0.15 4.12£0.16
BEH 20 431+0.18 3.98 £0.17

4.33+0.20 4.29+0.19 4.36+0.18
2.56 +0.12 1.02+0.11 0.26 + 0.05
1.89+0.15 0.74 £ 0.07 0.21 +0.04

FI 9 2.85+0.09 2.83+0.10
Ag-HA 41 2.86 +0.08 245+0.11
AU 2.88 +0.08 2.40 +0.07

2.82+0.11 2.84+0.12 2.83+0.10
1.92 +0.05 1.05 £ 0.04 0.15 +0.01
1.81 £0..06 0.98 £ 0.06 0.12 £0.02

FRE 9N 1.33£0.05 1.29 +0.06
Ag-HA 4 1.32+0.06 1.26 +0.07
AU 1.35+0.07 1.25 +0.06

1.30 +0.07 1.32+0.08 1.31 +0.05
1.18 £0.05 0.80 +0.03 0.56 + 0.01
1.13 +0.04 0.75 + 0.06 0.53+0.01

2.2 BARERFKFEHEZWL

FRRM . Ag-HAH . BREHARFTLASG 1.
2. 4. 8JEMTNF-a, 1L-6, IL-1B 4, RHE
W BT 200, 458 O I[R R E] A
TNF-a . IL-6., IL-1B [L#, Z2R¥HGHITHE XL
(F=9.777. 13.909., 9.908, ¥JP=0.000); Q4% J&%
2. Ag-HA % . A4 TNF-« ., IL-6. IL-1B /KF
W, ZRHA5%ITFE L (F=17524. 6379,
26.361, #JP=0.000), BA 4 TNF-a., IL-6, IL-
1B K PHA,  AHXT 5 K- G O et s B3 41
TNF-a. IL-6., IL-1B K-FASfb i his, 251
HGi#7E L (( F=3.489, 4.116, 4703, P=0.001,

0.000. 0.000)., WF3.
2.3 3HEBLEEREINEZWL

FRRA . Ag-HAH . BEHARIG 1. 2. 4.
M ALP, HEE&RILE, RHEZ NI
T, @E . OANFEE S ALP, B45E %L
B, Z2RWAESFE X (F=31312, 1941.408,
¥ P=0000); QFH KA. Ag-HA 4l . BEAH 4
ALP, BEGRILE, ZRYAHRITFEENL (F=
90.924 . 249306, P =0.000), A ALP, B 45
ARe S, MR R 120 B A RE O B
@34 ALP AL i, 2R LG %R X
(F=2.024, P=0.066); B4HRTEaR b, 2

H =i\



HEBURESAGE 94535 %

SHGIE L (F=75.438, P=0.000)., W34,

*3 SANRERE S TNF-a.IL-6.IL-1 7k FLbE (pg/mL, x +5)

FFEARA 10 7.28+2.16 7.82+2.37 8.02 +2.65 8.11+2.98 8.23 £2.45
Ag-HAZH 20 7.25£2.56 7.13£2.16 6.87 £ 1.98 5.12+1.16 423+1.05
iRt 20 7.29 £2.33 7.10 £2.31 6.89 + 1.88 453+1.03 3.65 + 0.98

Tl 9 5.98 +2.02 6.12 +1.98 6.55+2.16 6.67 +2.35 6.59 +2.48
Ag-HA 41 6.02+2.13 6.11+1.97 6.42+1.48 435+121 3.12£0.97
A 5.97+234 6.20+2.15 6.39+1.94 4.44£135 2.55+0.88

FIEARA 3.35+1.20 3.55+1.55 3.86+1.59 4.02 £ 1.54 3.97+1.35
Ag-HA#H 337+1.21 3.60 +1.14 2.68 £1.02 1.78 £ 0.98 1.60 +0.39
BEAH 329+1.19 336+ 1.11 2.36 £ 1.06 1.87 +0.84 1.33 £0.28

®4 SBAXFEMESRALP BEAELE (rzs)

FRRA 10 1.77 +0.18 1.79 +0.19 1.89 +0.20 2.11+0.21 6.85 £ 0.82 836094  10.17+1.26 1243 +1.65
Ag-HA 4 20 2.30+0.21 2.35+0.18 2.41£0.16 288021  11.26+0.69 15.64+0.86 20.68+1.52 33.64+2.48
Badl 20 225+0.25 2.34+0.35 2.56 £0.24 2.69+035 11.38+0.77 1498+0.87 2846+1.67 41.06=+2.65

24 BAKXKRIFREAEHZRIL-1B.0PG,CXCL12, 25 BAKXRFREHZAIL-1B.0PG,CXCL12,

CXCR4 mRNAEX RiZE LI CXCR4 EEHEXRIZELLR
K G Ag-HA 21 A 24 R B R 4L 1L~ TR A Ag-HA 2 AR A 20 K U R 20 21

1B.0PG . CXCL12,CXCR4 mRNA X} F ik 4,  TL-1B.OPG.CXCLI2 .CXCR4 & M ik 7 b #x,
Gl EMN, ERF AR FE L (P<0.05) ;A Sl EMT, ZFBHESEIT¥E L (P<0.05) ;KA
AR HAHL -1 .CXCL12 .CXCR4 mRNA AXF KRB 421 IL-18 . CXCL12 . CXCR4 25 1 A1 X
FIRE IR T Ag-HA 41 (P <0.05) , OPG mRNA X FKIKEAKT Ag-HA 41 (P <0.05) , OPG & HAH X %35
Tk T Ag-HAZH(P<0.05), WEsSHE 1L, T Ag-HA 41 (P<0.05), W2 K6,

%5 34HIL-1B.OPG.CXCL12.CXCR4 mRNAENIRIEELLE (x+s)

EREE 10 1.57 £0.19 1.35+0.22 2.23+0.24 1.98 + 0.20
Ag-HA 4 20 1.42+0.15 1.45+0.25 1.60+0.18 1.44+0.18
A 20 1.11 £0.10° 1.68 +0.31° 1.23+0.141 1.15+0.12"
FIH 42.521 6.124 104.252 86.438
P{H 0.000 0.004 0.000 0.000

15 Ag-HA 4 HES, P <0.05,
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5518 1] T, G BREIA Ag-HA TRIZAE AR A8 Bl 58 R BUARE KT 1 40 S0 28 1) g i
3r o FJE %41 FIERH Ag—HAéﬂ BEAH
B Ag-HA 4l
-I- " A IL-18 - ‘ A 31 LD

I 2t +
|
K OPG j— w— ) D)
z
= 1r ——
z CXCLID —-— 10 kD

IL-1p OPG CXCLI2  XCR4 CXCR4 | D S s )

E1 34IL-18.0PG.CXCL12,CXCR4 mRNA E2 34IL-18.0PG.CXCL12.CXCR4 BEAMIR%
M REEE

2.6 JHEBEMFESHILE
FRRH  Ag-HA 2H FIEE A 4 K B TMD .BMD |
BV/VT.Th.Th.CEJ-ABC %% , 8 B [K 2 7 22 5087,

S G E X (P <0.05) ; B4 240 K BLUTMD |
BV/VT. Th.Th ¥ & T Ag—HA #4 (P <0.05) , BMD .
CEJ-ABC #1it T- Ag—HA 2H (P <0.05) , W37,

%*6 34IL-18.0PG.CXCL12,CXCR4 EHMEMRIEELLE (x=5)
2151 n IL-1B & OPG & CXCL12 A CXCR4# 1
KA 10 0.88 +0.09 0.23 £ 0.07 1.39+0.11 1.50+0.11
Ag-HA 1 20 0.67 + 0.07 0.30 + 0.04 0.78 + 0.08 0.97 +0.11
A 20 0.51 £0.07" 0.37 £0.06 0.56 +0.04" 0.53 £0.10°
FH 84.241 22.563 417.145 286.017
PH 0.000 0.000 0.000 0.000
s 15 Ag-HA 4 H 48, P <0.05,
K7 SEBEMFESHILE (xxs)
25 n TMD/mm’ BMD/mm’ BV/VT Th.Th/mm Th.Sp/mm CEJ-ABC/mm
FIHRA 10 498.56 + 53.26 987.35 + 86.09 0.51+0.15 0.15 +0.03 0.16 + 0.07 1.15+0.12
Ag-HA 4] 20 688.65 + 68.98 989.98 +75.15 0.68 +0.22 0.20 + 0.04 0.14 + 0.07 0.88 +0.13
JiiSEeil 20 832.05 + 64.89" 921.35 +68.51" 0.79 + 0.34 0.26 + 0.05" 0.11+0.03 0.76 + 0.20°
F1H 90.420 4.923 3.725 23.828 2.863 19.705
P 0.000 0.011 0.032 0.000 0.067 0.000

5 Ag-HA 4L EbE, P <0.05,

3 g

ol R A T ¢ 2 AL 2 A T R e 3 R
EBOIF A, LU AR R R AT I R 2
GURAE N FFAE, A S EORP AL AN B EE 7%, ™

SN SR D T RE 5 AT R TR AR W)
58 R o 2 IR SRR A R R e L B
R MR T T 7 RS 3 T A, 0 O R R RO
il BB, I K JAE . Bl IR -5 5 LR B
(0.5~ 1.5 pm) JEIRH “SERERONL " BE— e 2t 5

TR AR, I T AN R B e AN
WAL e i (M1 AR R A & He>85% ), B A R
A (A IL-18. TNF-«), 836 % 5 40 § I 30 i
JSB T R o BRBURE S 4507 4 3 T B0 NLRP3 4 E
NG, TR SRy S 20 S IR R R 2 TR RS ik
w RS RIR R  BREREIEA R (A it
) FJEImE AR 2.5 ~56%) . HIRA
OB AR 21 2 K 58 IBCE A DG )« W (i
(EVE Y S REZ N DI

+ 30 -«



FpIE AR ek

4135 %

ARG IR RBRE , KA H KRR
S A . A ERAR SRR IS IR g T
FIRRAM Ag-HAH . ARV EHIRNE S Ag-HA K
A I FH BE 15 BT A 200 s A ol e 4R ] BB AR 51 ke 1Y
TR AR RN TR ASTE i, DN A A A A 2 Y f
FRARTE 5 R 2 5 A I F 000 4 A RSO0 48 3 5 1Y)
Aet1, XABT I EAL B A, FER
R E R R, R AL BEE 2R E
FLT A Ay G B, X — 45 2R 5 ICONARU M6 T
B R Ag-HA £ F B A3 bt R RE #F 48U &2 4
AR BT — 3, (HERG N A RCR 0 W 3R
HH KR F TNF-a . [L-6 Fl IL-1B /K V-1 i E K T 2F
Jil 98 ZH TN Ag—HA 2H . %5 A 2% 38 2 BH It NLRP3 & i
INARTEAL B3 A Caspase—1 A9 V) #) & 1118 .
IL-18 iy AR . SCBR 25 R B, A4 1L-18
B RIBE Ag-HA AL, X5 F 40 it 1k 3
U B 0 85 YT AH 56— 55 A R A2 fF M1 AU AIE 48 B W 4
il (CD86™) [n] M2 AU Ht #/4& & 7 (CD206% ) %
fbo TR, B5AR 2 M NF-«B & FE 07, T
TNF-o ., IL-6 5542 48 A - 5%, sl v r 240 Jifa 3=
T S L 0T 4 T B LI A3 0, DTG D/ 2 s 21 2R
fit T, X — R SRR T B RS Ag-HA
WREMATEA A RIBIT Pt RIEH . TEB 4D
SR, BRI R ALP G . B 4556
Je TMD . BV/VT #1 Th.Th 4548 45 B8 T Ji] & 2 Fn
Ag-HA #H . ALP J2& 80 40 o3 Ak B 8 il ) 24w
AWy, HIE PR S RIS IR YT AR S 12 i A R Al
LU AT, [FIEE, E S AR R I IE T
WA IR TT 1642 IF 25 JR 240 40 5 Fhoms (R 22 o) B 45
D7 AL, AN, TMD. BV/VT 1 Th.Th %35 b
PR — AR T RS IR T AR B OF JE 2 8
A IR v 5 By T 11 SR AR Agt (<2 ppm)
AT 00 3 R R A0 B A, T HA R S R A
Mio HILEA 4L BV/TV A1 Th.Th 43 51 4% Ag—HA 41 1
Jn, Th.Sp FEAK, TIFSEH Al B 3 s J a5 .
SREX A 4K B BMD BEAIE T Ag-HA 41, {H % & BMD
M AR AT BB A2 Z AP N R A2, H A 417 Fo At
HAYFESE RS W, Ba] LA R
X — 22 T I AN B A A e TR 93697 i # R
R . CEJ-ABC ZEHC & 20 P8Ik, X AT fRg e i 1
A 96 T AR HE 28 JR 40 4048 52 E O i G R

FER, 82 JR 2 2 0 4 3 1 ROIR SR, B G A
KB AP IL-18 K35 B F FEK, 1 OPG £k
WS, FE, CXCL12 F1 CXCR4 1 ik & 2E
TR, X Ak R A S 2 AU S S R AR
R E wEAEH], H R IRK 1Y AR A AT fE
W B A 3 97 A A 08 2 A 4H 2 40 B A A RN A B T
GRS

Zi TR, EMERIRE Ag-HA IR 2 M A GBS
303 A R A R TR R R RRE K L A R
. W2IWRE LB GT . AR EM R R
N AN /Y SR S L o LAY 3Ry T
R . KRB AT E— L IRA ST E R &R
BB Ag-HA WRJZ A MHLE, FFRRHAEIE K T
4 102 FH A8

& £ X W
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