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Effect of platelet lysate on pain and cartilage injury in knee osteoarthritis rat models and its mechanism of ac-
tion : an experimental study

LING Xiaoyu',ZHOU Kang',YAO Lijia' , YAN Li', YU Guangping”, TONG Peijian' ,SHAN Letian' ,XIAO Luwei'

1. Zhejiang University of Traditional Chinese Medicine , Hangzhou 310053 , Zhejiang, China
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ABSTRACT Objective:To explore the effect of platelet lysate( PL)on pain and cartilage injury in knee osteoarthritis ( KOA ) rat models
and its mechanism of action. Methods ; Four SD rats were selected and PL was isolated from their peripheral blood. The PL with 3 different
concentration(1 x 10°/mL,1 x 10’ /mL and 1 x 10*/mL) were obtained. Another 40 SD rats were selected and were randomly divided into
blank group,model group, PL low-concentration group, PL. middle-concentration group and PL high-concentration group,8 cases in each
group. The KOA models were created in rats of model group,PL low-concentration group, PL middle-concentration group and PL high-con-
centration group by intra — articular injecting iodoacetic acid into bilateral knees,while the rats in blank group were not given any surgical
intervention. At the 1st day after the end of modeling,drug intervention were performed on rats in PL low-concentration group,PL middle-
concentration group and PL high-concentration group by injecting low-, middle- and high-concentration PL with dose of 50 WL into bilateral
knees respectively, while the rats in the other two groups were administrated with intra — articular injection of the same dose of normal saline
into bilateral knees respectively,once a week for consecutive 4 times. The pressure pain threshold ( PPT) value and heat pain threshold value
were detected in each group at 2 and 4 weeks after the end of modeling. After the end of pain threshold measurement, all rats were executed
and their bilateral knee joints were fetched out for histopathological observation and the Mankin's scores were evaluated. Another five SD
rats were selected and executed, and their knee articular cartilages were fetched out for separating chondrocytes. The third — generation
chondrocytes of SD rats cultured in vitro were divided into blank group,model group,PL low-concentration group, PL. middle-concentration
group and PL high-concentration group. The chondrocytes in blank group and model group were cultured in medium containing 10% FBS
and medium containing 10% FBS and iodoacetic acid respectively,and the chondrocytes in PL low-concentration group,PL middle-concen-
tration group and PL high-concentration group were cultured in medium containing 10% FBS and PL with low, middle and high concentration
respectively. The cell proliferation were measured by using CCK - 8 method. Results: At the 2nd week after the end of modeling, there was
statistical difference in PPT values between the 5 groups(385.04 +/-116.23,179.23 +/-74.75,257. 60 +/-70.97,306. 79 +/-56.91,
352.13 +/-67.03 g, F =8.255,P =0.000). The PPT value was lower in model group compared to blank group, PL low-concentration
group , PL. middle-concentration group and PL high-concentration group( P =0.001,P =0.045,P =0. 002,P =0.000) ,and was higher in
PL high-concentration group compared to PL low-concentration group and PL middle-concentration group(P =0.000,P =0.001) ,and was
higher in PL middle-concentration group compared to PL low-concentration group( P =0.001). At the 4th week after the end of modeling,
there was statistical difference in PPT values between the 5 groups(540.58 +/-97.70,352.81 +/-54.41,419.17 +/-44.74 ,460.43 +/—
63.73,493.38 +/-62.53 g,F =9.137,P =0.000). The PPT value was lower in model group compared to blank group,PL low-concentra-
tion group, PL middle-concentration group and PL high-concentration group( P =0.000,P =0.018,P =0.003,P =0.000) ,and was higher
in PL high-concentration group compared to PL low-concentration group and PL middle-concentration group (P =0. 000,P =0.002) ,and
was higher in PL middle-concentration group compared to PL low-concentration group( P =0.002). At the 2nd week after the end of model-
ing, there was statistical difference in the heat pain threshold values between the 5 groups(8.35 +/-2.17,5.90 +/-1.67,6.77 +/-1.08,
7.48 +/-0.91,8.24 +/-1.65 s,F =4.248 ,P =0.007). The heat pain threshold value was lower in model group compared to blank
group , PL. middle-concentration group and PL high-concentration group(P =0.013,P =0.014,P =0.007 ). There was no statistical differ-
ence in the heat pain threshold value between model group and PL low-concentration group( P =0. 118). The heat pain threshold value was
higher in PL high-concentration group compared to PL low-concentration group and PL middle-concentration group ( P = 0. 000, P =
0.024) ,and was higher in PL middle-concentration group compared to PL low-concentration group(P =0.002). At the 4th week after the
end of modeling, there was statistical difference in the heat pain threshold values between the 5 groups(9.75 +/-2.10,6.78 +/-1.46,
7.15 +/-1.58,7.91 +/-1.35,8.67 +/-1.55 s,F =4.310,P =0.006) . The heat pain threshold value was lower in model group compared
to blank group,PL middle-concentration group and PL high-concentration group(P =0. 005,P =0.009,P =0.002). There was no statisti-
cal difference in the heat pain threshold value between model group and PL low-concentration group( P =0.634). The heat pain threshold
value was higher in PL high-concentration group compared to PL low-concentration group and PL middle-concentration group( P =0. 000,

P =0.019) ,and was higher in PL middle-concentration group compared to PL low-concentration group( P =0.025). There was statistical
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difference in Mankin's scores of knee articular cartilage between the 5 groups(1.63 +/-1.11,9.29 +/-1.03,5. 14 +/-1.64,3. 14 +/-
1.73,2.57 +/-1.40 points, F =37.299,P =0.000) . The Mankin$ score was higher in model group compared to blank group,PL low-con-
centration group ,PL middle-concentration group and PL high-concentration group( P =0.000,P =0. 000,P =0. 000,P =0.000) ,and was
lower in PL high-concentration group compared to PL low-concentration group( P =0.013). There was no statistical difference in Mankin's
score between PL middle-concentration group and PL high-concentration group and between PL middle-concentration group and PL low-con-
centration group( P =0.541,P =0.062). There was statistical difference in the absorbance of chondrocytes between the 5 groups(0.71 +/—
0.06,0.46 +/-0.01,0.58 +/-0.02,0.66 +/-0.11,0.69 +/-0.01,F =25. 644 ,P =0.000) . The absorbance was lower in model group
compared to blank group, PL low-concentration group, PL. middle-concentration group and PL high-concentration group (P =0. 001, P =
0.000,P =0.016,P =0.000) ,and was higher in PL high-concentration group compared to PL low-concentration group( P =0.000) . There
was no statistical difference in the absorbance between PL. middle-concentration group and PL high-concentration group and between PL
middle-concentration group and PL low-concentration group( P =0.639,P =0.204). Conclusion : PL can increase pain threshold value and

repair injuried articular cartilage dose — dependently in KOA rat models. The mechanism of action may be related to the promotion of chon-

drocyte proliferation.

Key words osteoarthritis, knee ; platelet lysate ; pain;cartilage ; cell proliferation ;rats ; animal experimentation
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