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Effects of adenosine receptor A2A inhibitor ZM241385 on biomechanical
strength of fracture healing
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Abstract: Objective To evaluate the effects of adenosine receptor A2A inhibitor on biomechanics strength of fracture healing.
Methods PLGA-PEG-PLGA was used to dissolve receptor inhibitor to make drug delivery system. 20 rats were randomly divided
into inhibitor group and control group with 10 rats in each group. The femoral shaft fracture rat model was made, and the drug
release system was applied to the fracture site. Rats were received the corresponding drugs every 24h during seven days after
modeling by fracture site injection. On the 14th and 28th day after modeling, micro CT scanning was performed to measure the total
volume, bone volume and callus volume. Through the simulation analysis of ANASYS workbench 2017 software, the axial and
rotational stresses were applied to evaluate the biomechanical strength of the fracture. Results The total fracture volume, bone
volume and callus volume of the inhibitor group were significantly lower than those of the control group at 14 d after model (P <
0.05 and 0.01). At 28 d after modeling, the total volume and callus volume in adenosine receptor A2A inhibitor group were higher
than those in control group, the differences were statistically significant (P < 0.05), but there was no significant difference in bone
volume. When the axial stress was 1, 5, 10 N or the rotational stress was 0.5 N-m, the maximum stress, maximum strain and average
displacement of the inhibitor group were significantly higher than those of the control group at 14 and 28 d after model (P < 0.001).
Conclusion adenosine receptor A2A inhibitor inhibits bone healing and is closely related to bone biomechanical strength. After
inhibiting the receptor, the axial and rotational mechanical strength of fracture decreased significantly, and secondary fracture or

nonunion were prone to occur.
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1 ¥
1.1 KGRI

SPF 24 P B A SD K BRI 3K T b ¢ 4 i 1 4
SEISHN AR A IR A A, LI BN Y A = VA E S
SCXK (31)2016-0006, 14 Jit & #4 4 250 g £ fi . TG
P AR B HORE 35 R b 5 4 R AR SRS Zh B AR
A R =B AL 1R IR AR 7K R FH 36 [ 25 B A /) AR
77 B Milli-Q Advantage A10 7 4 /K 2% 746 1 TC 1
G aiK, KR 24 h koK &, i A X
B 240 BRL 8 4 7R  HE BR H A B e S e S 56 &
o KB 37 3R 55 8 I 23.6 °C i B 35% - FF
KGEFEH 0.15 mes™, B G A & I A1 12 h/12 he

B A 3l <2 56 35 e 1 AR R RE K B At B 2
2 Bl 18 2 g% 5 v AEEIL-2021-235. K R
NG =R =Nys it O | S N T W E 37N
JEe R SRBE | H B0 W DA B ik e IR Y 4 . K BRCR
FH ip 3sk 2 JBR I 25 1 b BE (3 B L 22408 100 mg kg ™) o
KR TGN BT .
1.2 EFZERF

I3 B2 bE 22 A e e b EH R AR R R R B b
WP = B R 0 AT R 0 4R Bt s IR K B R
PLGA (1 500~2 000) -PEG (1 000~1 500) -
PLGA (1 500~2 000) (1% 5 S27661) 114 3% T~ - ¥ i
A PR A R A & s ZM241385(CAS 139180-30-
O KT FigBIAR AR A PR A A .
1.3 FEUE

micro-CT HL(Bruker Skyscan 1176, Belgium) .
2 Rk
2.1 HYEBRGHHE

5 g PLGA-PEG-PLGA Il A\ 25 mL 4 2 £ 7K,
4 °CHFET d, BCE R EZ RS . 200 pg ZM241385
YR T 100 uL PLGA-PEG-PLGA W& 4 , il 1. 259
R ARG,
22 BITEENHE

KR 3% 7kt A E 3 L'min' 35 3 &
YEFFRRIE . BRI RN G, A0 A% B VI B VG B
T HUBE AMIEI T, K2 1 em. M A S 5K UL
5 1AM 2 18] 2 8 B . R B A R
TREAT BT, K 1.0 mm 58 A E 4T [ B
Pr. HH/mEE N 100 pL ZM241385 BB Z 4 .
FR10min 5, BEEGNA KK, GRS
B3 d&F K im 8X10° U H % & W B {5 1 &
el 2l 2),
23 KB4

20 HOK B BEML 2 2 41, X IR 41 5 iR A2 4k
A2A IR, BEAH 10 o BRTFE S22 4 A2A i) 771
R BRIE RIS, 5 37 5 38 BN 100 pL #7200 pg
ZM241385 2R R 4517, % B ALK B3 B, 1 47
JAE N 100 puL i KGR . RS 7 d 5524 h,
BT R BB TE S 200 pg ZM241385 8% AR B AR K, iE
47d.
2.4 FLEZL micro-CT 4N

KRG G5 1428 K, A KRIEHS R, #



-+ 682 - $F45% F 48 2022F418 %ﬁ-#(«‘[ﬁti Drug Evaluation Research

Vol. 45 No. 4 April 2022

s
iL 23

A-Fi ] PLGA-PEG-PLGA {2 34 s B-HUBL 1 AU DT 11, 3 25
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ZM241385 R R 4 F-45 4% 10 min J7 B 2485, KA M 1
A-using PLGA-PEG-PLGA as drug carrier; B-lateral femoral incision

was made to dissociate and expose the femoral shaft; C, D-transverse
fracture of femoral shaft made by bone saw; E-fracture local applica-
tion of ZM241385 release system; F-wait 10 min, then sutured the

wound layer by layer and closed wound
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Fig. 2 Fracture model preparation
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Table 1 Total volume, bone volume and callus volume of rats in two groups (;is,n=10)
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Fig.3 Local fracture conditions of rats in two groups
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Fig.4 Cloud images of two groups of rats at axial stress of 1, 5, 10 N and under rotational stress of 0.5 N-m
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Table 2 Biomechanical analysis results of rats in two groups (n =5)
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*data were skewness distribution, represented by median (interquartile spacing), and the U test was used for comparison between groups; P <

0.001 vs control group
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