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AR BARFALHREL T ER 5 Baks,C 4A.C,4.C48.D 4% FE 4L F 2.6 4 H4K K4 BMD,Th. N,Th. Th,BV / TV ¥ 2
FHZ(P<0.05),Th. sp 33 BEHAK(P <0.05), B KA 2B, BRI HP BH A KT @K EFE S, ik CTX - [ ,IL-18,IL- 18,
IL-6,TNF —a K-F¥H B EEAK(P<0.05), L F F 44 E 40 H 4048 G v L3547 B E FH(P<0.05);C,40.C, 20 .C, 48 D 20 .F 48,
H 28 X 549 SOD K-F ¥ 2 FF % (P <0.05) ,MDA K-F¥ ZFBAK(P<0.05), L+ FAKE 4 HAKGCARLI/RHLHF IR
(P<0.05);C,#8.C, %0 .C, 28 .D 28 XK & #9 RANKL,RANK,NF - kB p65,NLRP3, caspase — 1 p20 & & & ik KF35 2 X HEAK(P<0.05);
C, %0 .F 28 K R % RANKL,RANK,NF - kB p65 & & & ik K P34 F FHEAK(P <0.05) ,E 2840 NF - kB p65 & & & ik K P B F HAL
(P<0.01);C, 48 .H 248K & #) NLRP3, caspase — 1 p20 & & £k K-F 3 . EFBAK(P < 0. 05),G 44X caspase — 1 p20 & § Kk K-F 2 F %
(P <0.01).5 E 40rb3 ,F 28K R 49 RANKL, RANK,NF - kB p65 & & Ak K-F ¥ 2 EHEAK(P<0.05) .5 G ki, Fak K6
NLRP3, caspase — 1 p20 & & & 2 K-F ¥ 2 EFHA(P <0.05) . it ZERTETAE OP BA K K 69 BMD 2B 4847 Mm 877 OP, 3
YE R AU 5 474 RANKL / RANK — NF — kB — NLRP3 £ M MRaB 2540 %

KW R THRGF AR HBETF - «B IREERF IR R T - kB SREERT - BT - kB 24K - NOD HZHRKE D
MBAIKEZE 3

Mechanism of Qiangguyin in Inhibiting Osteoporosis Model Rats Based on the RANKL /

RANK - NF - kB - NLRP3 Inflammasome Pathway
DENG Zuyue',LlI Zhihao® , XU Junfeng’ ,HUANG Junjun’,DONG Yanrong®,JIANG Xia' ,REN Yanyun’
(1. Zhejiang Institute for Food and Drug Control « Key Laboratory of Drug Contacting Materials Quality Control of Zhejiang Province -+ NUPA Key Lab-
oratory for Quality Evaluation of Traditional Chinese Medicine < Traditional Chinese Patent Medicine > Hangzhou,Zhejiang,China 310052; 2. Zhejiang
University of Technology ,Hangzhou , Zhejiang , China 310014 ; 3. Tongde Hospital of Zhejiang Province ,Hangzhou ,Zhejiang ,China 310012 ;
4. The Second Affiliated Hospital of Zhejiang University of Traditional Chinese Medicine .Hangzhou , Zhejiang .China  310005; 5. No. 903 Hospital of
PILA,Hangzhou , Zhejiang , China  310022)

Abstract: Objective To investigate the mechanism of Qiangguyin in regulating RANKL / RANK - NF - kB - NLRP3 inflammasome
pathway in the treatment of osteoporosis (OP). Methods A total of 100 SD rats were randomly divided into the normal control
group (group A, equal volume of physiological saline, administered by gavage) , the OP group (group B, equal volume of
physiological saline ,administered by gavage),the low — ,medium — ,and high — dose groups of Qiangguyin [groups C,,C,,C,,0. 83,
1.66,3.32 g / (kg-d), administered by gavage],the diethylstilbestrol (DES) group [group D, 0.1 mg / (kg-d), administered by
gavage | ,the pyrrolidine dithiocarbamate (PDTC) group [group E,0.1 g / (kg+d),intraperitoneal injection],the group C, + group E
(group F),the Z = YVAD group [group G,0.15 mg / (kg+d),administered via tail vein],and the group C, + group G (group H),
10 mice in each group. Except for rats in group A, the rats in the other groups underwent bilateral ovariectomy through the
abdominal incision to replicate OP rat models. Rats were euthanized after six consecutive weeks of administration. The levels of
serum malondialdehyde (MDA) and superoxide dismutase (SOD) were measured by the chromogenic substrate method. The levels
of serum interleukin(IL) - 1B,IL — 18,IL — 6,tumor necrosis factor — a(TNF - «),bone morphogenetic protein — 2 (BMP - 2),
and C - terminal peptide of type I collagen (CTX — I ) were detected by the enzyme — linked immunosorbent assay (ELISA).
The expression levels of RANKL, RANK,NF - kB p65,NLRP3,caspase — 1 p20,and GSDMD - N antibody protein were detected
by the Western blot method. The bone mineral density (BMD) of the mid - femur was measured by dual energy X - ray
absorptiometry. The structure of the femur was observed by the Micro — CT scanner. The trabecular number (Th. N) , trabecular
number(Th. N) , trabecular separation (Th. sp),and bone volume /tissue volume (BV / TV) were recorded. The pathological changes
of bone tissue in each group were observed by the hematoxylin — eosin (HE) staining method. Results Compared with those in
group B,the BMD,Tb. N,Th. Th,BV / TV significantly increased (P < 0.05),while Th. sp significantly decreased in groups C,,C,,
C;,D,E,F,G,and H (P < 0.05);the cortical bone was thicker,the trabecular bone was thicker and more orderly arranged,and the
number of osteoblasts was higher in groups C,,C,,C;,D,E,F,G,and H;the levels of serum CTX - [ ,IL - 1B,IL - 18,IL - 6,
and TNF - « significantly decreased in groups C,, C,, C;, D,E,F,G,and H (P < 0.05),and the indexes in group F were
significantly better than those in group E,and those in group H were significantly better than those in group G (P < 0.05).
Compared with those in group B,the level of SOD significantly increased (P < 0.05),while the MDA levels significantly decreased
in groups C,,C,,C;,D,F,and H (P < 0.05),the indexes in group F were significantly better than those in group E,and those in
group H were significantly better than those in group G (P < 0.05). Compared with those in group B,the expression levels of
RANKL, RANK, NF - kB p65, NLRP3, and caspase — 1 p20 proteins in groups C,, C,, C;, and D significantly decreased
(P < 0.05). Compared with those in group B,the expression levels of RANKL,RANK,and NF — kB p65 proteins in group C, and
group F significantly decreased (P < 0.05), while only the expression level of NF — kB p65 protein in group E significantly
decreased (P < 0.01). The expression levels of NLRP3 and caspase — 1 p20 proteins significantly decreased in groups C, and H
(P < 0.05),while only the expression level of caspase — 1 p20 protein in group G significantly decreased (P < 0.01). Compared
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with those in group E,the expression levels of RANKL,RANK,and NF — kB p65 proteins in group F significantly decreased (P < 0.05).

Compared with those in group G,the expression levels of NLRP3 and caspase — 1 p20 proteins in group F significantly decreased

(P < 0.05). Conclusion

Qiangguyin can treat OP by improving the BMD and bone indicators in OP model rats, and its

mechanism is related to the inhibition of the RANKL / RANK - NF - kB - NLRP3 inflammasome pathway.
Key words: Qiangguyin;osteoporosis; RANKL; RANK - NF - kB - NLRP3
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AU HEARGE RO OP JR 3 BT R b, T el 4 22
J5i OP FE5 114 M0 37 E IR 28 K ST 60 ol v 4 A Rz i
R T b A M BE 5E 7RT AR 9 R B, SR KR YT OP B
P S AR IR IEIN 7 — a(TNF - o) T 41 18
(TL = 18) 7K A 581 Ay it — 20 B A 1 A 8 3k 2 4%
PR FHLH] ARG R T s R - B
Z ARG TR / BT - kB AZAREGE IR T - B
T - kB Z K - NOD Ff 32 (R 0B (1 45 F 3lAH G B 1 3
(RANKL / RANK — NF — kB — NLRP3) % /)Ml i 14
7 OP BAVE FHAILT , A5 8Tk B It PR . FH 42 £k B 16 B At
FSZBGAR Y BURIE T .

1 Mel5H%
1.1 UEB.RE55Y

X %% : SKYSCAN1176 % Micro — CT 4% ( kb F1 Bif
Bruker A ] ) ; OsteoSys A /Nl 4 XURE X 2 1 #5143 (56 [
Medikors 2 H] ) ; SpectraMax M2 7l fifi #1 1 (Molecular
Devices 23 Al ) ; RM2235 A1) {4l . DM4000 B %Y 1 {3 4%
({8 [ Leica A H) ) ; Amersham Image Quant 800 il fb2% %
HHUE RS (EE GEAH]) .

R R R AR (LT B XL 15 ¢ B EE 30 g 2
Ak 25 o HEIE G 20 ¢ FEA 1S o (A 10 g JIE 20 ¢,
J 2 30 g B EAD 20 g XS IMHE 25 ¢ R TL 15 g B
FH 20 g 55, Wi VLAY ST R AR R B 4RI, 25 0B g8 — R
ANHFIE R TR VA, T BN A 1 mL 7 2.48 g &
245); C M HERY (DES, REETT e S A IRA ) L it 5
7 H18040536) ; N 1 (MDA , it/ 20220312) , #E 44
1k 4 5 AL i (SOD, it 5- ok 20220625) , #5 A RS - DH4T
(HE) ZL o350 & (k54 20160315) , 00 [ B 5T 2l Ak
Y TARBEFEIT s K EUIL - 18 PR S0 2 W B i 9 (ELISA)
R & (41t 5 -~ ELS - 0083 - 2),IL — 18 ELISA i 7] &
(#5 HELS - 1373 - 1), TNF — o ELISA &5 & (3t 5
M ELS - 0109 - 1),IL - 6 ELISA i& 7 & (41t 5 4 ELS -
0138 - 2), ¥ A A B FESE AR A R THUEA A 5 &
WL B - 2(BMP - 2)iR% 7] & (35 4y 202201) ,
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I AU IR Compk (CTX - T)ikF &, b5 4 202206) , 2
WA LA DR A BR A H] 5 NF - kB 3 p65
(NF - kB p65)—#HL (525 sc - 8008) , RANK —J (17
54 se - 374360) , RANKL — i (58 5 K sc — 52950) ,
NLRP3 — 3L (525 Hy sc — 66846) , Bt K& i - 1 p20
(caspase — 1 p20)—PL (525 K sc — 56036) , ¥4 H 3 [H
Santa 2y A 3 TH % D - Nihi A (GSDMD - N, iU 1
AR A RA R, 55 A20197) 5 HlmE - 3 -
W AR i U (GAPDH, 525 AF1186) , 4T K ik
5254 A0192) , Bradford £ 1 & B I e i) &2 (B2 5
P0006) , Mk % e — f AR & 3 B iR #% (PDTC, it 5 K
S1809) , ¥4 H [ 58 = KA W AR A PR Wl 5 560
il (Z — YVAD, U35 SR A8 ARG BRA AL 5
1141 -1),

S HEPE SD KRR 100 2, 1 % 9, 1R i 205 ~
232 o, Il 7 L B e se SE B B AT BR 9T AR R VR ATIE
5k SCXK < I > 2017 - 0005,/ 3% T 12 h / 12 h B i
PEI FHXHRIE (55 + 5)% R (20 + 2) CRYFREEH, H
ARk R
1.2 Ak

IyEH RS 452 6 100 2 SD R BRUBEALA> M IE R
XA (A2, S A PR K HE S 45 24) , OP 4L (B4, %
AR EE A28 AL SRRl C Al
C, 4 .C5%H,0.83,1.66,3.32 g/ (kg-d) , HEH 425 ],
DESZH[D % ,0.1 mg/ (kg-d),#EH %25 ], PDTC 4
[E4H,0.1g/ (kg-d), @RS ],CH + EZH(F4H),
Z-YVADH[GH,0.15 mg/ (kg-d), B#FIKLE 2],
Co2H + GHL(HAL) , 4510 H B A4LAh, AR R
ATIEEB Y] AU 25 B B, 52 1] OP R FRSEAY L 15152 6 J]
J&i 2 R B30 T AH N 259, B R R AR i 1R, #edAk
J R L S 2 ) o S 6 S

JBE 43 5 A AL AR FE R, T TC B 25 F T HCH:
— A S R T, o PR 0, S R UL A A B, 74
TR, — T B 10% KR Dy ARy 18 1 141
SURHAS A, — 5 B - 70 CUKARIRATF TR BCE 4140
W R 1IREA 25 24 h s, RRIBE K R, o0 JUE BRI, 25
L (5534 3 000 1/ min) 30 min, BT , 203%, - 20 C
UKFEIRAT

B (BMD) I BN ELVIBR ARG 12 )8, b st s )
I, SR XA X ZR A A AT e v B BMD I , R
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DR. DXA VET #5047, 0 sk B I F R4 74 1A] e g .

B AR ARSI - [ R BRUBE Sk B A B H
Micro — CTASFAFE , K 45 2H K BRUAG B /INGEHCE: (Th. N) |
/NG EE (Th. Th) 5 /NRS B EE (Th. Sp) VEARFS
BBV /TV) HISECH 65 kV .45 pA,BEE 1000 ms,
FUEEE 12 wm , FHE A 1807, AEHERS 0. 5°H% K15
2 5K, Rk H NRecon B {F AT = 4E MG T, R H CT -
Analyser 453 Hr 244

JBeB 2 HE e (SR SE 52 UG L JH 4 "CAE IR
K e R BB, 10% rh v T b [ 5E 48 h, 12—
Jiz U 2,2 — 4R (EDTA - 2Na) 45 14~ H , LA [RHARFR 4
BOWERK B, A U1 R (BN S um) ,
FLHE Ze 0 S5 T S A AL SR IR ( x 50) , % U T £
(AL EORE AN U= i e L e i D A )
HATHLIL A 2E AL

MEFEPRINAE BUARAAINGS R %, R (U
VI & IML75 MDA S A1 SOD I 1, A & 56
BMP-2,CTX - | ,TNF - o,IL - 6,IL - 1B, IL — 18 7K},

o PE LN (Western blot) ki i B 44U SC AL 1 1Y)
FIRIKF  HGE KRR, AR, 32 1:100m / V)
T RIPA 24630, 12T, 8500, UL IS W, LA Bradford 25
P R 0 ) G N R R B 4 4 1 (V V) B E A
INAE T EAESGE VAT, 95 “CIMBE & (1 T 28 vk | il 45
BERE , INFE | FEL UK 25 o5 e J5E, 5% ARG A 414 1 b, B
RANKL, RANK, NF - kB p65, NLRP3, caspase — 1 p20,
GSDMD — NHUIA , 42 Ut W] 5 SR B B AR B vk B2, A
AR —PL, 4 CHEE 4, FH & Tween 20 (1) Tris 2% #h %
W (TBST) PEAR 3 U, W IE & Pt 1 h, TBST / Tris & v
YW (TBS) Pk M5 I, % JH BeyoECL Plus % 4 & 4, , L)
GAPDH AN Z:, K H Image J 5KAF53H7 -

1.3 SitFEaE

SR HH SPSS 27. 0 GE it A8 Hr A F R LL X £ 5
Fn , Y1) H AR F B R R 7 22530, PR LR
LSD -t K538 P < 0. 05 W EF A GIE L.

2 #R
2.1 BMD 5815+

S5BAHE,CH .C,H .C4H . DA EA F4 .G .
H 21 K FL % BMD, Th. N, Th. Th, BV / TV ¥ & 2 ##4 Jin
(P <0.05),Th. sp ¥ FREAR(P < 0.05) , H 1 F AL
EH HAEGCHLL IR B E (P <0.05) TE I
F 1 5B, C 4 .C41.C41 . DA E4H FAL KR
F B Rz TR R B /N GREEORE HE S TR AT Y, A A A
WEZ PRI,

2.2 REBREFES
5B, C 4 .Cd] .Co4H DAL E4 F4.G4 .

H 41K BB Th. N, Th. Th 34380, B /N2 BRAS S | il

s 2, b PR EA HAKRGALL bR HE

P TELIE 2.

2.3 MmMFEXRMEEFKE
S5BANE,C,4H .C,4H .C4l . DA E4H FZ4 .G .

H 41K U I IL - 18, 1L - 18,1L - 6, TNF — a /K

P FREAR (P <0.05) , Kb FA B EA HA B GHLL

AR BEFAR(P <0.05) FEMFE 2,

2.4 IniE BMP-2,CTX - I ,MDA k5 SOD i&H
5B, C 4 . C 4 .C,4H DA E4H F4H G4 .

H 4K AT CTX — 1 /KF3 i & A (P < 0.05),

BMP - 2 K- P33T (P < 0.05) , P FARELL
F1 BEXRBEESBERILE(X+s,n=10)
Tab.1 Comparison of bone density and bone indicators in each

group (X £ s,n = 10)

ail  BMD(g/em’) BN/ mm) Th. Sp(mm) Th. Th(mm) BV/TV(%)
AL 0.376£0.007  0.323£0.054 3476034 0.382£0.008  58.32£3.83
B4 0.204:0.004"  0.164£0.03°  4.823£0.376"  0.209£0.008"  32.26£2.17
G 02530008  0.193£0.036"  4.128£0.368°  0.242£0.006°  38.35£3.08
G2 0.295£0.008%  0.213£0.041°  3.734£0.316%  0.278£0.007%  43.67+3.92%
G 0.3014£0.008%  0.273£0.039%  3.562£0.300%  0.315£0.006%  48.41+3.74%
DA 0.325£0.008%  0.288£0.056%  3.323£0.311%  0.38£0.011"  51.17+4.16
B4 0.287:0.008%  0.234£0.03°  3.641£0.287%  0.263£0.007  42.43£3.93
P4 0.3360.008° 0.303£0.02°F 3.237+0.316™ 0.325£0.012"F  53.36+5.14™
GA  0.315£0.008%  0.258£0.03%  3.526£0.351%  0.278£0.008"  44.62£3.21°
HA  0.3450.008%  0.316£0.0602  3.127£0.281%4  0.334£0.012%* 55,374,534

E: 5 AP < 0.05,7P < 0.01;5 BALLA,*P < 0.05,
¥P < 0.01; 5 B804 ,PP < 0.05; 5 G2 kik, 4P < 0.05,
K2R3 H3EHG6R,

Note: Compared with those in group A,"P < 0.05,™P < 0.01;
Compared with those in group B,*P < 0.05,*P < 0.01; Compared
with those in group E,HP < 0.05; Compared with those in group G,
Ap < 0.05.

R2 RAKBRMBAEERFKFELLR(X £5,pg/mL,n =10)
Tab.2 Comparison of serum inflammatory factor levels in each

group (X = s,pg / mL,n = 10)

gl INF -« IL-6 IL-18 IL-18
A 2.08+0.32 15.63£1.56 87.43+7.18 11.35£2.74
BA  6.12+0.68°  47.64£4.35"  173.75£15.427 35.92+5.49"
G 4.35:0.44°  35.64£3.65  132.63:14.62° 24.72+4.67

A 3.86+0.35"
G4 2.43:0.32%
DA 2.12+0.28%
E4 3.75:0.36°

26.52+2.51%
21.64 + 1. 85"
18.42+ 1. 53"
30.56 +3.67*

125.58 + 13.37%
105. 68 = 8. 37"
91.46 £ 6.47*
130. 62 £ 8.37

15.67 +3.83%
12.56 £2.31%
11.87+ 1. 68
19.24 + 1. 82

Fa
G4
HA

2.34+0.23*
3.52£0.32%
2.05£0.23%4

22.37 +2. 830
28.58 +2. 54"
20.35£2.17%4

108.36 = 9. 26%0
125.94 £ 11. 35"
96.48 +9.27%4

13.13 +1.26%0
17.86 + 1. 64
10.28 +1. 1374
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1 BAKXBEEL Micro- CT M=4F2E (n=10)

Fig.1 Three — dimensional reconstruction images of femur in each group by Micro CT scanner (n = 10)

B2 HEXRRKRBFRELAAHELE(x50,n=10)
Fig2. Pathological tissue of femur in each group by HE staining (x 50,n = 10)

HAKRGCHU LR B EEI (P <0.05);C 4.
C, 41 .C41 DAL F 20 H 41K B il 75 MDA 7K F- 34 b
FHREL(P <0.05),S0D K FH R ETHR (P < 0. 05), Hrf
PR ELA H A5 CALL FEPR B E (P <0.05) .
IR 3,
2.5 RANKL/RANK - NF - kB BEEEELFRIEKTE
5B HE,C 4 Co 4l (Co 4 DA K FRUAY RANKL,
RANK,NF - B p65 & (475K P2 B &R (P < 0. 05) o
TEWE3IAMK3C. 5BA A, G4 FA KM
RANKL, RANK, NF - kB p65 & 1 5 /K ¥ i R
(P <0.05),EZ{UNF - kB p65 5 1335 7K V- i 2 A
(P<0.01); 5 E4 b4, F4l KB AY RANKL, RANK,
NF - kB p65 4 [ & ik K- 45 8 & FEAR (P < 0. 05) . 1F:
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®3 HAKXRMBZBMP,CTX - 1 ,MDA,SOD KFLLE;
(X £s5,n=10)
Tab.3 Comparison of serum BMP,CTX - I ,MDA and SOD

levels in each group (X + s,n =10)

@R BMP-2(pg/mL) CTX- I(pg/mL) SOD(U/mL) MDA (nmol/mL)

A 15.45£2.38 25.36£2.24 6.34 + 0. 64 2.03+0.18
B4 6.16£1.37"  55.13£5.13"  2.63:0.28"  6.260.55"
G4 8.68+1.26° 37.68+3.45"  3.87:0.24"  5.25:0.43"
G 11.57+1.53%  35.68+3.26"  4.79:0.36"  4.62:0.38"
G 12.86+1.86"  32.54+3.02%  5.83:0.42%  3.54:0.32%
DA 13.78+2.12%  31.62£2.93*  6.06£0.49"  3.18+0.36"
E4 9.43+1.82° 36.46 £3.46%  2.57£0.42 6.37+0.42
Fa  12.36+2.08%7  33.69+3.15%0 5.16£0.51%0  4.58 +0.35%
G4 10.761.47%  35.74+3.57%  2.7120.46 6.16+0.43

HZ  13.62+2.49%%  30.39+2.86"* 5.27+0.63"* 4.32:0.32%4
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AH B4 C4l CH 4l DA AH B4l 4 CH A DA
RANKL - “- M. 100 000 NLRP3 106 000
RANK [ ) (. cosp - 120 A A S 5 0
NE - kB 63 [ . )) csowo-v [ -
A A
AML B4l G4l G4l HAL
B B
HAFIBKT 1 % EHEESIY/ S
2.5 2.5 1 =3 NLRP3
2.0 ok = RANKL 204 **** caspase — 1 p20
*
s == RANK S GSDMD - N
1.5 : & NF - kB p65 1.5 N EN E
N EN- BN H
1.04 1.0 1 Ny ENY RNy E
WEENNIENNE
0.5 WEENWEENNE
0.5 ENNIENNEE
§ H = H
0- NEENMENEE
o LAY NE=NNE=NYE= 415
AL BH Al GM G4 DAL
¢ c
AR % Sk /o
3 BRANKL ?Fﬁ‘%ﬁjﬂﬂ—/ %
=RANK xx o NLRP3
) BNF - kB p65 ' o 1 020
40 : A
40
##
1 1 ## Iﬂ ##
415 H I
0 . - i
Ad BE GH B4 P4 OTNa mam o oA n4l o
D D
A - B. wikE C- D #=RHE A-B wi#kEA C-D AKA
B3 JAKXKRANKL/RANK - NF - kB p65 EHHXEA B4 #&EKRNLRP3 &4 /IMEEXE G RiLKFE K
FKiEKFELLR(X £5,n=10) (X +s,n=10)

A - B. Electropherograms C — D. Bar charts
Fig.3 Comparison of expression levels of RANKL,RANK,and
NF - kB p65 pathway — related protein in each group
(X + s,n = 10)
WLIE 3 BFIEI3 D,

2.6 NLRP3 KM4/MEHEXERQFRILKTE
5BAI#R, C 41 .C, 41 .Co4H D 41K FLAY NLRP3,
caspase — 1 p20 &5 H #£ 5K ¥4 1 F FFR (P < 0.05),
{H GSDMD - N2 &Rk TE R F A2 (P > 0. 05) .1
ULE 4 AFIE 4 Co 5 B, C, 4 HAL R U NLRP3,
caspase — 1 p20 R AFGAK PR R EFEAL(P < 0. 05),G4H
X caspase — 1 p20 & [ FIAKF B EFREIR(P <0.01);
5 G A, HA K B NLRP3, caspase — 1 p20 2 [15
KK B EFER (P < 0.05) JEULE 4 BRI 4 D,

A - B. Electropherograms C - D. Bar charts
Fig.4 Comparison of expression levels of NLRP3 inflammasome

protein in each group (X = s,n = 10)

3 itig

OP F BRI Ny B BN, B B B8 vl B e Pk 1
Tt ARG 25 R, OP AR R B B BMD, Th. N,
Th. Th, BV / TV ¥ @ AL (P < 0. 05) , Th. sp . & T+
(P <0.05), 8 K Bu e/, i /N B\
AL, RIS BRSO LR AR A B
YR, AT OP AR 8 K BLAY BMD JHi , Th. NHG &2 A8 M,
FRA R E A B ST OPYE A .

OP 1Y & A= F2 202 il T B AR 2k 0, BP9 B
H eI AL BT N RS O BMP - 2 2 A ZUE K
ok A v ) 78 5T 40 A 53 Ak Sk B A0 LA S 3 i Y E R
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UL CTX = T AR B — AR B e b iy, e 1
B BE D A 9 45 SR B, OP AR K R 5 4
21 BMP - 2 KF- i PR (P < 0.05),CTX - 1 KF
TR (P <0.05), B OP B B M 2R K P
TR, RECE ARG, S H B, 51 OP; 1fij
SR T T R B BMP - 2K (P < 0.05), i
FREART CTX = T K (P < 0.05), 7 B H: AT 52 e —
P K ST, AT 00 o 0 200 TR A, 2 o 4 L
B, X 5 AR AR I RF T A R — B

ARk A 5 RANKL Fl RANK A 56020 o pl4a 22
J RANKL ¥ FE 75 R AEE 3 8 2 ~ 3453 A Y
B AL/ B R A R GA A3 bat 2 () RANKL B,
RANKL 5 RANK £56 , W05 B B 40 | 19 RANK, 3334
S5 IEIENF - kB, 5% ¢ - Fos BIFEL L, [E5 38—
WAL ST AR I A0 A oAk A BB R B 5T
KIR,HE3Z OB YIFRAR K B IS TNF - o, IL - 6,1L - 1,
IL = 17 7K 359 i 3 v 1 6 BE A R, 3 2 40 ifg P 7 L
A W CVE S -7 ORISR A5 R B, OP RS R
S RANKL, RANK,NF - kB p65,IL - 18,IL - 6,TNF - «
KT ZEFE (P <0.05); Ak B EHIKT
RANKL, RANK, NF — kB p65,1L - 18,IL - 6, TNF - «
K (P <0.05) ; NF - «B #ll ] 5] PDTC {2 & F& MK T
NF - kB p65 & 4 %3k KEFI TNF - o, IL - 18, 1L - 18,
IL - 6 /KF-(P < 0.05) , 1M 38 B P 356 FH 4 i 7] PDTC
FEAR T R 4141h RANKL, RANK, NF - kB p65 55 H
FERAF- B TNF - o, IL - 1B8,IL - 18,1L - 67K (P <0. 05) ,
FE ISR E A T RANKL / RANK — NF - kB #% Fl
RPEHTFIKF-.

FeME R P 1Y 7= A S 2 i NLRP3 R PR/ MR 58],
NLRP3 /K78 M bk = #: OP rh & Tk g 00 AR 98 45
R, OP AR K BB NLRP3 4 P /8 K A 56 26 A
NLRP3, caspase — 1 p20 & F £ kK F ¥ B EF &
(P <0.05) ;MBI E IR T NLRP3, caspase — 1 p20
HEHFIBKF(P <0.05) ;40615 Z - YVAD (i %
I8 T caspase — 1 p20 8 FH#K KK (P < 0.05) ; 5B K
ERHHIHIRZ - Y VAD B EF#K T NLRP3, caspase — 1 p20
HEHRIEAKFE(P<0.05) £ W5 5 1k v] 8 1 0 4y
NLRP3 %/ MAS FZ M 2 1 H F i 218, X GSDMD - N
H A FRIA T s e, AL i — 2P0 .

RANKL / RANK - NF - kB il # Fll NLRP3 4 4 /)s
1AC3E PR AN W] B9 2R 45 L {H RANKL 5 RANK 254 300 19
NF — kB M 972 42 59 TNF — o Al 3005 NF - kB, %5
NLRP3 % P /NG {1410 18] ARHIF 57 285 3 R, OP 45
IR BUAY IL%E MDA L IL - 18, 1L - 1B K FEH¥ B E T+
(P <0.05), 17 SOD /K-8 F AR (P < 0. 05) 5 #R B X
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2 50 5 20 1M 75 SOD ZKF- 1 8 25 i (P < 0..05) , LA
MDA 7K 34 it PR (P < 0. 05) , 53X & FomE ik b g
JIES g SR A A 2, w3 iR R R Ak R T B
I NLRP3 &M /MARIE LI 2

Zr LTIk, 5 AR YT OP I AE AL o 38 o

RANKL / RANK — NF — kB — NLRP3 % 1t /IMA< 38 [ 5% 1

OP B Y A FR AR R PR 1 R A8 FURS TR, i — 20 52 ) 1 1

ol W RV R = R A IR

S 2 3k

(1] FFF . BRBARE: — A FH e Rrm]]. #E2 A,
2022(12):64 - 65.

[2] SRtEk . B R BN 25087 R LBt K ak(]]. P AR
A2 &,2004,24(11):54 - 58.

[3] KA, T 240, REM, S . Brd B AasE b e 2P R 2
Wy aAI] FEF ESEBERSEE,2023,47(1):58 - 61.

[4] wetk . B BERBHIEIT B IRBANE 69 32 4] 16 RARE ).
P& P E R AR E,2006,14(2) :57 - 58.

[5S]R #,ZF )2, X, 5. AUREFRTLEZE R AR
A o T KT B R e e IE R L[],
PR 25 K S 4R, 2011,35(4):529 - 531.

[6] Fla=, 70 %, F#44, 5. AAREFBERETRA
VB SN E AT R T]. & B s 2 &,2014,20(8)
1003 - 1006.

[7] Btk . CKIP - 1 45 mTOR @35 546,22 )5 B i AN 2LIm AL
B SR BT T RID ] AL A F B2 RS ,2021.

[8] xImty, 5 #,% K, %. RAFAAMBERFARY
AmE[)] P ESE M4 E,2022,30(21):1987 - 1991.

[9] #h &, 5RAF,$BE,F . B RRN L AEIE 695
F[T]. K& BEA X F$R,2022,44(5) :433 - 439.

[10] ARmsJE, %) 4 . BMP - 2 ‘B BORAE A e s Rt e 1], &

SE A4 52,2020, 24(4) : 687 — 690.

[11] T # . BR#MARESD ZB TN ELZE T RGN E
B P E L[] RiBmY 2% £,2015,4(2):18 - 21.

[12] INFANTE M, FABI A, COGNETTI F, et al. RANKL / RANK /
OPG system beyond bone remodeling: involvement in breast
cancer and clinical perspectives[J]. ] Exp Clin Cancer Res,
2019,38(12):1 - 18.

[13] MOHAMAD NV, IMA - NIRWANA S, CHIN KY. Are oxida-
tive stress and inflammation mediators of bone loss due to es-
trogen deficiency? A review of current evidence [J]. Endocr
Metab Immune Disord Drug Targets,2020,20(9):1478 — 1487.

[14] wHA2R%, fehtdt 4P348 . RANKL - RANK - OPG ‘B 4u[ ] ].
HHIRF PR IR,2006,18(6):61 - 64.

[15] ) A, 2 )5 . RBAE c—fos HRABARA]]. PEF
Ji giAsZe &,2010,16(10) 770 - 775.

[16] aAlK, G, kU, ¥ . EBmeRF5 250 E R
SANEAR A B R BEE (T, SR EES,2022,36(11):
1158 - 1161.

[17] FENG C, XIAO L, YU JC, et al. Simvastatin promotes osteo-



