WHREE PEARTEAR @2

Chinese Journal of Tissue Engineering Research  www.CITER.com

MAIRFIT RS E G AR RRIR AR B AR B4R R B IR 5 3 HY B LA TR

%8, KB TN, TXZ, REFEE, B FE, UBE

https://doi.org/10.12307/2025.393
12585 2024-03-28
KXFBHI: 2024-06-21

SCERIEFEIR . AAIITRE E L m AR B T PR R AR IR S 09 B AR
(| coxes Aeis / i Eommun gk A 4 At
(| RAw2647 mpptitt | | fsk Stk B ALt Ik B 0 Rk

B@BH: 2024-07-11

’Q\ t . L \ RT-PCR 420 B " fm i Kb B) 6 SR B Rk

TE4BH: 2024-08-07 7 LF /Nt

PEDES: & - §

R496. R31S. REEL 57| [ RAW264.7 sk B il || | AR R S R A LT AT SR SR

4

L ‘ RT-PCR 43 8% B 4m A4 35 ) A L

|
|
|
(| 308 B BB B BA G S 6,7 45 VST TR B I TE ALK o
*
|
|
|

KE%% SCIs =
MSW*L ‘ micro-CT #f4& B2 iR Bf A gk & Ak
2095 A 202S) 2 0221 08 L s s [ AN - Pk bR EMAT &% A
= ; Jx= 21 5 pod w 77 ;'U- S
XERARRIG: A | # TR RAT AL R
SCREFE N :

FURBFT: R T AREIAAE 4MsIFRIRARR, CENIFA BN T T 2R IR . BT IURIL, FIRE T (45 245 RE 05 BRI A4 A 42 4 B8 7 (191 4 o
JERPE Ta. HAMRARIBKRE, MMS 5RO RS, N RGPS RGRIERE.

FEE M RARED: 5 0T B A IR i WIF R — o 7 BE AR B P 0 458 A 8 37 b o e = A [ SO 51 R JB0 3 A S L 4k T 51
AR A B, & S BBRA - AR E) . BT ARG RS & E L5 A SG 3 A A B B DL AR i B B R, (2R ™2 TR
PRBURL I 584, OORLTAE 7T DA SR A A B/ E M A, B 0 1) E M A L AR e R B TS i B 1, R SOE RO, TR e A
AEMECARREAR, DL E SO 2 AW AL, DE B s, S BUSCE B A, TS B WSO A A B e (g

HE

R UHUREL ERRINTR TR, EMIEE 2 1 ML RIM2ARAL, BRI 7RISR RYER TRORE, MR T RS A .

BE: RTINS AR AL < B A0 A A B B AR 5 A A BV AR A

Faik: (DAsCK: OEWEMEMRI: KRAW264. 74017420 557, X AU SBERE IR 2L ML S INAMLE S5 7R 5L (5 Ji5 2 bl
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Abstract

BACKGROUND: Linagliptin exhibits the capacity to regulate macrophage polarization, shifting them from the pro-inflammatory M1 phenotype towards the anti-
inflammatory M2 phenotype. This alteration results in a dampened release of inflammatory mediators, thereby mitigating local inflammation.

OBJECTIVE: To explore the effects of linagliptin on macrophage polarization, osteoclast activation, and inflammatory osteolysis elicited by wear particles.
METHODS: (1) Cell experiments: For macrophage polarization, RAW264.7 cells were cultured and divided into four groups: the control group received high-
glucose culture medium; the M1-induced group received M1-inducing culture medium (high-glucose culture medium containing 100 ng/mL lipopolysaccharide
and 20 ng/mL interferon-y) to simulate an inflammatory environment; the low- and high-dose linagliptin groups were treated with 50 and 200 nmol/L
linagliptin, respectively, for 4 hours before exposure to M1-inducing culture medium. After 24 hours of macrophage polarization induction, immunofluorescence
staining and RT-PCR were performed. For osteoclast activation, RAW264.7 cells were cultured and divided into four groups: the control group was cultured with
high-glucose culture medium, the osteoclast-induced group and low- and high-dose linagliptin groups were subjected to osteoclast induction. After osteoclast
formation, cells were treated with linagliptin (50 and 200 nmol/L) for 3 days. Subsequently, cell tartrate-resistant acid phosphatase staining and RT-PCR were
performed. (2) Animal experiments: Twenty-four male C57BL/6J mice were randomly divided into four groups: sham operation group, model group, low-dose

linagliptin group, and high-dose linagliptin group. The model group, low-dose linagliptin group, and high-dose linagliptin group were induced to establish a
cranial bone resorption model by injecting titanium particle suspension onto the surface of the skull. Starting from the 2nd day after modeling, the low- and
high-dose linagliptin groups were orally administered linagliptin (2 and 10 mg/kg, respectively) once daily. After modeling for 3 weeks, serum macrophage
polarization marker protein and inflammatory factor levels were detected; skull samples were collected for micro-CT scanning, bone parameter analysis, and

hematoxylin-eosin staining to evaluate osteolysis and morphological changes.

RESULTS AND CONCLUSION: (1) Cell experiments: Both low and high doses of linagliptin significantly suppressed M1 polarization while promoting M2
polarization compared to the M1-induced group (P < 0.01). Notably, the high-dose group exhibited a more pronounced inhibitory effect (P < 0.01). Inflammatory
factor mRNA expression was elevated in the M1-induced group compared with the control group (P < 0.01), whereas inflammatory factor mRNA expression
was significantly lower in the low- and high-dose linagliptin groups compared with the M1-induced group (P < 0.01). There was a significant upregulation of
mMRNA expression of osteoclast functional markers in the osteoclast-induced group compared with the control group (P < 0.01). Conversely, both low and high
doses of linagliptin led to a substantial downregulation of mMRNA expression of these markers compared with the osteoclast-induced group (P < 0.01), with the
high-dose group exhibiting a more pronounced reduction. (2) Animal experiments: Titanium particle implantation induced cranial bone resorption damage in
mice. Treatment with linagliptin effectively mitigated this bone resorption, with the high-dose group showing superior efficacy. To conclude, linagliptin has been
shown to modulate macrophage polarization, inhibit osteoclast activation, and have a protective effect on the skeletal system.
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N\ U937 HUZANI #E P eAh, ShfkGRAERE LR AR

2422 | PEPLTIEHR | 8529% | 51287 | 2025F48

A FNIT e SAE S T 1) —IKAE Ikl 4 K08, et B
WL ] M2 7 AR AL, AT it A

BT FUAE FUTTAE 2 Fh 2% BRI 2 Gt o i 48 B v 4 P A
WAIHTR KIBE ST, W TC I BB A A% 1 7T 368 3 490 ) [0t
00 AW A M 4 L R 9 R AR M A T A
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1 #RFFE Materials and methods

11 & HMEsEae, BENLX R s ie: A
Student’s t fyu ML IR 207 Z 404, SRIVE EVTAG .

1.2 B R E SEZIG T 2023-06-15/2024-03-15 ££ 75N
K2 B 5 — = B i B FE BT 58 Ao

1.3 ##+

1.3.1 A AT SEEG BT /0 BRI A A 1 af s
4 e (RAW264.7) T H v [H BL 2 Be g ge i s R 2177
(linagliptin, By T ); K ZERRURL (328 55 ); a4 1
W EFE DMEM %773 (HyClone); CalceinAM/PI JE4H it /
TEAH A X G477 £ . SYBR Green PCR TR (Yeasen, Liff,
HHE ) NSRRI T kB 32443 AL R T BL A& (receptor
activator of nuclear factor-«B ligand, RANKL)(R&D); /i
Sk S R —F AL B A B (induciblenitricoxidesynthase,
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iNOS) Fifd. F A LG 1(arginase-1, ARG-1) #i{4& (abcam);
PUN AR R IR AN & (F R ): Bk (FH]
VR )

1.3.2 SLIGENY 24 R 8 JEES SPF Ziifiit C57BL/6) /N ER.,
R 28-32 g, MIRINRZFh P 03R4, A6 ¥ ATk
S SYXK( 75 )2021-0074. /N R B 4] IR 7E £ & SPF 2 1A
HERI P 5 A, S PR E 1) Z 0 25 C FIAR O 2
60%, H¥& 12 h (BB A& AT 1. eAl
Al H RIS = AR UE A E kK. %S IR1S 5 M
KEASFEZ A&tV (fik#ES: SUDA20230605A02).
1.4 E¥%FHik

1.4.1 4 sLE

(1) 48 B 3% 7% {4 ] RAW264.7 41 g /E v MO |5 i
2 Jf B P PR A A PR, {8 v B DMEM B IR O
A 10% G MG L & 1% HRR /BHERN
Dulbecco K [f] Eagle /e i3 7= B EAT 85 9% 4H s 730
Bi: prifEgufuREIRAE, 37 °C, MRERS N 5% 1) CO, FAER .

(2) W5 A PE g2 Al A CCK-8 FiF / SN i e (3T
FEAS R R RS B10YT 6F RAW264.7 40 il /1 B 5%, (=]
YeE RIS HIT EIE T IR B . #4HE CCK-8 #RAEULRH, &
Sl A A A o 2R AR U A o AR DURE S AL B 7E 96
FLAR ] 100 pb (40 BRI, 40 A 4x10°%/ 4L,
B TR AR FRAE TG I 24 ho [ESFRARIN 10 pL A
[F] % 52 %) F) #% %1197 (0, 50, 100, 200, 400 nmol/L), 4k
GRIGFE 24 W A1 72 he [ REFLANN 10 pL CCK-8 ¥E R, 2
JEB R R RS L h. WES NG, HEEIRY
M52 75 450 nm KLU BEME . bk, K RAW264.7 41 i
2x10° ™5 500 uL fEf AT 77 B 0 At i B, 2 e R
24 LAt S RN RE S, NS B BE R A 1)
7T (0, 50, 100, 200, 400 nmol/L), k%L 5 24 h 172 h,
W E S5, 8IS / BEAH M G 7 S A M AT R
N E T BiE g,

(3) ELMEA MM A: 4 RAW264.7 41 i/ 4 435 5%,
PRRZH AN N SRS IR ML B4 DA M1 i
7R dE (& G20 100 ng/mL FITF-HLER v 20 ng/mL () =k
Bl ) B ARIEM L RIS HITAR, mofl =2 A
50, 200 nmol/L F#EFIVTALEE 4 h J5 I M1 i 3 hE 974 .
E R MR 155 24 h 5, 43 iR AT B 4 A A A %
Pttt RT-PCR A& I [ 15k 4011 A B3 A A 2 26 R RN Ik 40
i 9 P4 DR - () kPR Rk

(4) B IS AL T ¥ RAW264.7 41 LL 2x10%/ L
)2 0 555 PR o 1 24 SR, InON va B s 7 R ) s 2 i
B LER 05 mL. 8 h JS4HfR T IiEE, 438 4 H: X}
MRS H R TR ks 77, B 4. RIS ST &
H R AN AU SR R AT R A S (O

A 50 ng/mL #%F ¥ kB SZ ARG AL E FRCAE ). FEf/INIE
TR, FIRSBIVTIG 72 o ) A RIS ST (50,
200 nmol/L) T-T4ii 3 d. 2 J5 #EAT 40 BT A R IR 1t
W il Y (0, F1 RT-PCR 45300

(5) P41 R IR 1 B TR M e €. PR i o597 0k, I PBS
Ve A, A A 2 5 R [ s A M, 2 S A FH P A R
TR 1k I il 1) 0 4 PR AT e B A RO L 5% I
LR E AR, YRR RN 2 A (= 3 M
MAZ ), BDREE AN, S Image J X R 4H Bk B A
M E AT E BT

(6) TlF 200 H WA 2 56 Ky RAW264.7 4D 2x10° A/ £L
() 4 1 2 B R Bl 31 24 LR A ) B, LI
0.5 mL B5 IR, IH 50 ng/mL %K1~ kB 324435 1 A1 id
PRI CASRAT L R B . NI A B S S
FKFIIT (50, 200 nmol/L) F-Ti4H i 3 d. {4 A4 7
TR REA YA R R M AT A e A H Image
JIERAEAT E B

(7) SEB 25 ' 58 5 5 4 W 5% S RT-PCR: i F Trizol
T L B, B S R A S0 P2 LS RNAL 1 g 1)
KL RNA T GR A AR, S B I s 3% B B 0 4R A%
1% B2 (cDNA). gRT-PCR £ il 7E CFX96™ # 7 ¥£ 1X (BioRad
Laboratories) #1347, ¥ cDNA 55 SYBR Green PCR % L. 13
TR A PRI A AR B 51 4. K F AR (Thermo Fisher
Scientific) 17 % A B4t X M. PCR b2k 4: 95 C
#JAE) 5 min; 95 ‘CAF4 30's; 55-65 CiB:k 30s; 72 C
WEAF 30 s; Hop AR, Bk AR AT 30 MEH. LA
B-actin H:RIE N E REK, W &HMRIEH—1LHFY
Rk, s E B EAET A TREBEGERAR, 519
5L 1.

x1 | 514955

Table1 | Primer sequences
ER 55 (5'-3") SR 515 (3'-57)

CTG AGG TCA ATC TGC CCA AGT  CTT CAC AGA GCA ATG ACT CCA
AC AAG

M4/ 1B ACT CAT TGT GGC TGT GGAGA  TTG TTC ATC TCG GAG CCT GT
NFATc1 GGG TCA GTG TGA CCG AAG AT  GGA AGT CAG AAG TGG GTG GA
43 JB 2 Al 9 CGT GTC TGG AGA TTC GAC TTG A TTG GAA ACT CAC ACG CCA GA

B

PRASEHE T o

B-actin TCATTG ACCTCA ACT ACATGG T CTA AGC AGT TGG TGG TGC AG
142 ZW)sEl RISt ANRBEENL T Y 4 DA

IR TR (PBS HEN ). BERIA (BRBIRIAE ).
FUAEHITTARAIE2H (BRI ) FFIA% H1Y T e ) B 2 (2K
ORI )

(1) E LA E IR OIS BRBTRL 2 i s
1.0 g BRMRLAN 10.0 mL PBS 75 73k & il il AR H0RE A e
VEST R 30 uL SOBRLE MR . @ SRR, BRI, F
L AR (157 == 2 ST b= RA N L B 7 s B B
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S5 25 PO 2 T ST PR B VR B EA 3% TR
T4 (60 me/ke) RN, RS AR BB/ B TR
BR, HBRE R KB B FTIR . 7 E )T
IR, SEES BRI, Fo s S ER A, K e
U I BRUR R I (30 WL PBS, 447 30 mg 4k ) f
O X . 42 AT 30 ul PBS 19/ B
BFARAL. FAREFE, o/ ATFRYO, 7FRKS
B, @WMITH: RJEH 2 RIFGHIHT T HUAT,
HOT S A L AL (b 8, S 31T MR ) B 2400 5 74
HEAL 4 BIVE B FIRR ST (2, 10 me/kg, ENYIAA L AR
3 COK-8 5206, Wi T RIRS BT (g G A 0GR s 22
SFE), MR LR, EEBUEIE 3 E, 5N ERE
BRSUALTE, 44 I P A FF PRSI 52 48

AN T IS & ET T2 T AR K ERE

EEER RUT R FUYT 5 B AR AR fh 1 20 s e % B 4 kL
AT ety A

HWRSHRARERN  BEHEN SEURE MRS RN, (R HE LR

X&R SR AT R T A ) 0 MRS Y

RN E 8 JH 1% SPF Z Mkt C57BL/6) /N

LY eSS Ttk C57BL/6) /N B R AR K B rh O AR

R ARER R /N BT TR 2 DD F ek, e s kR e, 78
S RETE, KARBUR BN (5 30 mg £kIBTRL ) HEA
PR 2R X

ERFESFSAT  WEREME

B R SETE RN A 4 A BRTRE. BRA. R SNTIRAE

AR SNT AR, e R

A 2 JA JE AT micro-CT A3, SR Bonfid & B b,

FLERIE I, B S T P B AR

T (D micro-CT WA I S B 250 @MIETHESR %
WREHE. FZAMRME 1. FETIEE T o AN 18
K @FFAKS - LG OV B IR SRS

ER AR HERE3 G, A micro-CT 433/ UTUR W HEIR BRIk
M, RIS AEBEANR, YR T
REZRSHE %S KA IR N K G B A 2 At v (v S

SUDA20230605A02)

(2)micro-CT I /Z 434 1845 3 A 5 , {87 F micro-CT (Y
5 SkyScan1176) 14/ RUAE, R 9 um )73 B LA
J2 50 kv 1200 pA (261, LSRRGS o & 1 B B d . B
Je, T — RIVRAET R, SHAIRE R R gk
TEENG ST XL T 2 MR, BRER
BEE, =giEd. BHITE, RN TR S5
UL T EECR . MR R, BAEEEE (mg/em’),
B RIS E AR A (1/mm) FIFLBRR (%),

(3)Elisa farill: &% 3 JHJ5, KRR S, WERIR
BRahk i, B0 EEC R, 2 e R AR R Elisa iR &
R 35 7 5 8 — S A AT ERE 1. MR IRsERH
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T o EYHI 3R 1B BIAKST, S0 I A PR b R
FESMABEAR LA, 37 ‘CHEE 30 min, YEERESHUR,
IINEEFR IR 37 ‘CHEE 30 min, NN S ERFELTE
30 min, fJa ML IERIET bR OC A .

(8) TFARKE - A geth. X4 micro-CT 13 )5
PR AT A B, AR e B MoK, B B
W IR, PR R, DRRKS - R PR HA
LU TN W 2R B, fETOK SEEHIRIL, FRIEET
R B R AR A 4 By Sl R, bR RE N 100%, 95%,
80% 1 70%, )& M EAE LB Tk, HEAT I3 AKE Jeil G
o, fHH 1% ShERIHT L. EARTR 55 70% (V) 2. B iR
78 1 min, pH 8.7 {1 & 2 75 1M /K AL B 5 min, ZETH/Kh Ik
5 min. FEU) T TRNFLLRB G 5 min, Bl 5 23 7EAK
T $ 70%, 80% Al 90% I ZEEH /K 1 min, TE/K LB
Hifii/K 10 min, ZHZEAALEE 3 min, KU T I,
iR AR, JHFas Bas gy BE, AT, 7R R
W 5% B A R R, T PR R A 2H 2 R TR R AN S
R S EANE
1.5 24T FIREHIVT 0 E VRNt RRER T
(I RIK KTy B 20 FR T R T BR URE 75 5 1)1 Y AR 1D 2
1
1.6 %t KH T GraphPad Prism 8.0 #1347 %t
AT TR R HEAT Student’s t K6 AT ALK 2505 22
53T (ANOVA), Refi AT VPl AN Rl 4 2 i) ) 22 ek, JF
Wrx ez JE A A St % LR EH, P<0.05 & 0.01
WA v 2 R BEEE A IEE BEER L, #%
RGN ECE AN KGRI E T K.

2 258 Results

2.1 @i kiR

2.1.1 FIREFITT 5 RAW264.7 ARG ML s2m R4 S17T
2 WL IR EE R 4 #0050 (27 as XL E 1A). K
RAW264.7 41 Jifd 73 5l 5 & T B2 2 0-400 nmol/L ()54 1]
AT 1 24 h A1 72 h (F i, IF{8 A CCK-8 H13E / 3K
i G A ) RAW264.7 4% ) RS 2k o 45 SR o,
4R K BT R BEAIC T 200 nmol/L B, % 2 IRO% BE B )
KRB RZERW; YRR BT E A £ 400 nmol/L K,
450 nm Ab W% ' B 4B SR A (B 1B). 7E RIS FIVTAR T
200 nmol/L I, 4H g ¥ J6 1 2 A6 TD, ik ik 3
400 nmol/L, I —EHEILAM; LF 72 h )5, F
FI7T 400 nmol/L Tl i) 40 Ha i 351K T HARIR R4,
B ESCA L, 15 Bk 3] 400 nmol/L FI S 51 T #01 i
1t 4 58 o 4 AT EEPEAE (& 1C). ARHE RS,
SLEGHERE 50 nmol/L AR E RIS 51V AT 200 nmol/L {f
NSRRI GV AT f5 4525 .
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2.1.2 R HIVT 0 EVRA AR AL sEm S e S gL Al
g AR S5 R B, TEE 20 (100 ng/mL) F1F4k
Zy(20 ng/mL) AEAE T, 5 MLESAMLL, FIFT
T ML B A bR & A5 38— AL B A e iR E
T (P<0.01), M2 RAFFEE R 1 2O0E
3% B (P <0.01), fEAR &4 R a7 & 20 22 O B
PERE (B 2A-C), HRIRFEFITT 0] B W4t fg M1 )4k
FUE HE B WA i M2 AL IR R AT REAN R 1 — DR
5 ZHL A B PR RNA, DS [R5 s 2 THI ARG I T 5 24 i %
HER T HIRIEKTY (B 2D). 4iRExR, 5 MLiESAH
b, FUREFITF T 208 R 7 IR SR S8R F o ALY
Z 1B mRNA &35 T (P < 0.01), HAMEFIYT 7 S 4K
TR FTARF AL (P < 0.05), & HIFIME 77T 4% 0
gii: M M1 AL FIEE M2 W4k,  H.{E 0-200 nmol/L
0 TRl A EL A R P AR
2.1.3 FAK F0TT X5 05 4 i A ) 5

(1) Pl A TRV R Yt TERZIH T kB 2 ARTE 1L
DA F AR BRI, W5 A 4 B T i 1) s A 48
P, AT B U P LT g, SR g i S 4
UL, RS ZIV TR 4 R v 5 e 2E A 4 2
/B (P<0.01), BRI FIVT w5 i 2R 40 B s /b TR
R HIVT R4 (P < 0.05)( & 3A).

(2) T BB RS N T 5B SR ST
P B A0 B RS T e, REAT TR A TR S
P T BB RI: 5E S AL, R SIT
B R L R P RG24 TR AR 44 B 3 R B (P < 0.01),
I BRI FUVT 750 2 A B R T AR N TR A BT
7 E4 (P<0.05)( & 3B, C).

(3)RT-PCR A illl: 5115 175 FALAHLEL, FIA& HIVT T i
ZH NFATc1., H:Jii 4@ & g 9 3 T i (P<0.01), 1
Ik FIT i 77 2 20 5L 0 & 8 B 9 RIS FIT AR T &
LRI (P < 0.05)( & 3D), KHIHIHE FITT LUK FE A 1)
75 AN T AE AT . Uk ES TR g R A R
IeAk,  FAE F0TT ) & 2H 5 (%) & 20 NFATCL /) mRNA AH
MRIETRZEZR, FoRFIREFIVTIE NFATCL/ 55 4 @ 25
FIBg 9 155 @k mfe S fErh R 7 HEAEH .
22 FHpEIER
2.2.1 SERFVBES A 24 R/NRIIBNNE) S5
SR
2.2.2 R FIVT O ERBURL S S B S RS e
FEIFEAT 30 B, X R TR T IR X ok AT e
EREZH M. 30 EEERER, SRFAR4ME,
B [ ) vz A AR /N R TSGR ks TR
FEBIVT LR AR 1 75 SRR AR T B B A . gk —
Hatt, BRMSEWIESE TR INT IR EH, S5

RUEAH LG, RIS HVT T TR M/ R B 5% B T e
(P <0.01), {21 BB A AR LU AR AT L IR R I 3 PR A
(P<0.01). FRACKE — AT YL ttids R RS BT 208 i
W, EARERD . PL SRR, R ST RN
SR/ R B A R R B R R T B R . B 4.
2.2.3  FAEHIVT X ERBORL 5 S 10 25 1 S e 4 BT
6 BT %oF Wk 00 A% L R B o 4 PO P, DR 5 ke
B A BB VA R R TT R . Ak, (E AR BRI A T
NRCE R, GRS 3 N, RIGHES
FIAEFIVT AT T P0G TT . B S WRCEE /AN IMIEFEAS, FFFI
FH Elisa fr I T H A il bR 6 B B X R MR P R IAKF
SRR, SEFERMAME, RNENRBRE &R
T/NRIMIE M —H A AT MEARER T a. B
YA 1B [IEIE/KE (P<0.01, P<0.05), [FRF#ET
M2 AV AT & 2R RS S REE 1 IR IA /K. TR 5T 1)
TR A [ M 30 T AR URL S 5 I R MR SR,
H R RIS F0 VT 5 /0N B 28 1 PR 1 300 5 4 A T R A%
BTG4 (5 P<0.05). WLE 5.

3 {7i$ Discussion

B 1) T T 1 A B ATH R A2 0615 B 4 J5 A S 9 RORE 2
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FEML 2 S5 58 SORE AV AR JE B v . ] T O T K A
31, AR - B LS R AR B AR R, A 4 A
TR, BEWREME Z 1 R4 ML, FEM1/M2 L
Bl BT, FINBEBORE RGER T, SEE RZE MR EEL,
Tl B 4 e BE Vo A, I L bR T B A URE ) AN BT [ At A
FRE R, 25| RIFFFEL R AR, 3 — 0 38R E
A R B0 A R R, R S A B R LI R
ZRAIf S 58 TIX—IRENRES KE. B
e G2 S S FR IR E BRI 2 — 2, W SRR
HNAEE 2 R O, Toll BE A2 i (5 S i ML R R
A R ERER L S WL T -SUN e | NP o 1 =g 21
T FIREIR N2, B i@ i % N 7 kB MAPK
SEAE B AN A R R Y. FIRE, e RS HA R
G AT AN R AR A S A 5 B AR A B N Ok,
AP 2 G 8 Js i 2% Y

B O B R AR AR R R N ik B TR R R — A
EEANE P BEAE . TC R SR S A AR B
Wik 240 H 3 3K 1 AH O R IR A R B 5 T g S BUX IR AL
IHZREL, TEHB 7 SOREHR A R 78 57 20 B R RE R LA AT i 75
(7 B mRNA B2 5T 2 DUSE AT BRI R i 3 AL
PR IT AR AL W T G B R %) B RS S ) B
B X DA 1) e 0T 4 35 B B 92 Ak P K5 R T B A A D) e
B 7. 32 IR TT 77 150 ) T B Al 400 ) 1 44 A

Chinese Journal of Tissue Engineering Research | Vol 29 | No.12 | April 2025 | 2425



@7 TPEEATEHRR MAREZE
www.CITER.com Chinese Journal of Tissue Engineering Research
A B B0 nmol/L F#&517T A HEZH M1 %341 FIRFNTAGI R FIRE T v i 4
350 nmol/L F&FIVT
4 3100 nmol/L FIFHITT
3200 nmol/L F ¥ F7T
Vi _ 3400 nmol/L F k& 57T
o C E 31
N\ N)K/EN g
CILT L ) £+
I NH, 2
)
= 14
CysHysN; O, I H H ﬂ
0

24h h

RAW264.7+ Flk 57T (nmol/L)

Live

24 h
Dead

Merge

Live

72h
Dead

Merge

BE: B A AR SITT I 7T 450 2

B 2y 0-400 nmol/L FI#& 57T+
RAW264.7 2l 24, 72 h J5 ] CCK-8 A& Y6 {E; C >y 0-400 nmol/L |

F&FIVT T 7 RAW264.7 4HiHf 24, 72 h 5175 / SEAH MG
100 pm. n=3,

E 1 | FEIREFIETISTX RAW264.7 ZHRIETE RS0 & HAFa S ER
Figure 1 | Effects of different concentrations of linagliptin on the
proliferation of RAW264.7 cells and the cytotoxic effect
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Figure 2 | Linagliptin regulates macrophage polarization and expression
of inflammatory factors
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Figure 3 | Effects of linagliptin on osteoclast activation and the expression
of osteoclast-related genes
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Figure 4 | Therapeutic effect of linagliptin on titanium particle-induced
bone resorption
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Figure 5 | Immunomodulatory effect of linagliptin on titanium particle-
induced inflammation
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