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Clinical curative effect of oral application of polygonatum kingianum preparations and celecoxib capsules on
knee osteoarthritis and its mechanism of action
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ABSTRACT Objective:To observe the clinical curative effect of oral application of polygonatum kingianum preparations and celecoxib
capsules on knee osteoarthritis( KOA ) and to study its mechanism of action. Methods ; One hundred patients with KOA were randomly divid-
ed into 2 groups,50 cases in each group,and were treated with monotherapy of oral application of celecoxib capsules( monotherapy group)
and combination therapy of oral application of polygonatum kingianum preparations and celecoxib capsules( combination therapy group ) re-
spectively. The celecoxib capsules were taken after meal,one tablet a day. The polygonatum kingianum preparations were taken after mixing
with warm water, three times a day,2 bags at a time. Both celecoxib capsules and polygonatum kingianum preparations were taken for con-
secutive 3 courses of treatment,] month for each course with a 1 — week rest — insertion between courses. The knee pain visual analogue
scale (VAS) score,the American knee society score( KSS)and the serum contents of interleukin(IL) —1,1L — 33 and matrix metalloprotein-
ase( MMP) - 13 were recorded and compared between the 2 groups before treatment and at 3 and 6 months after the beginning of the treat-
ment respectively. Results : Five patients in combination therapy group and 8 patients in monotherapy group dropped out of the study. There
was interaction between time factor and group factor in knee pain VAS scores( F =0.451,P =0.038) . There was statistical difference in the
knee pain VAS scores between the 2 groups,in other words,there was group effect(z =2.535,P =0.012). There was statistical difference
in knee pain VAS scores between different timepoints before and after the treatment,in other words,there was time effect( F =2.193 ,P =
0.025). The knee pain VAS scores presented a time — dependent decreasing trend in both of the 2 groups, while the 2 groups were inconsis-
tent with each other in the decreasing trend of knee pain VAS scores(6.36 +/-1.18,6.01 +/-1.16,5.82 +/-1.01 points, F =2.749,
P=0.030;6.43 +/-1.32,6.31 +/-0.96,6. 18 +/- 1. 46 points, F =0.246,P =0.043). There was no statistical difference in knee pain
VAS scores between the 2 groups before the treatment and at 3 months after the beginning of the treatment (¢t =1.042,P =0.304;1 =
1.325,P =0.189). The knee pain VAS scores were lower in combination therapy group compared to monotherapy group at 6 months after
the beginning of the treatment(: =2.089,P =0.041). There was interaction between time factor and group factor in KSS clinical scores
(F=17.161,P=0.001). There was statistical difference in KSS clinical scores between the 2 groups,in other words ,there was group effect
(t=8.166,P =0.000). There was statistical difference in KSS clinical scores between different timepoints before and after the treatment,
in other words, there was time effect( F =39.069,P =0.000). The KSS clinical scores presented a time — dependent increasing trend in
both of the 2 groups,while the 2 groups were inconsistent with each other in the increasing trend of KSS clinical scores(61.22 +/-2.81,
65.07 +/-4.03,67.27 +/-3.49 points, F =40.270,P =0.000;59. 38 +/-2.69,60.21 +/-3.49,62.02 +/-3.88 points, F =7.255,P =
0.001). There was no statistical difference in KSS clinical scores between the 2 groups before the treatment(z =3.119,P =0.082). The
KSS clinical scores were higher in combination therapy group compared to monotherapy group at 3 and 6 months after the beginning of the
treatment (7 =5.985,P =0.000;7 =3.060,P =0.003) . There was interaction between time factor and group factor in KSS activity of daily
living( ADL) scores( F =1.426,P =0.043). There was statistical difference in KSS ADL scores between the 2 groups,in other words, there
was group effect(z=4.323,P =0.000). There was statistical difference in KSS ADL scores between different timepoints before and after
the treatment,in other words,there was time effect( F =38.648 ,P =0.000). The KSS ADL scores presented a time — dependent increasing
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2.39,68.31 +/-2.52,71.02 +/-3. 66 points, F =39.330,P =0.000;65.36 +/—2.41,66.90 +/-3.46,68. 38 +/- 3. 83 points, F' =
9.835,P =0.000). There was no statistical difference in KSS ADL scores between the 2 groups before the treatment (¢ =2.849,P =
0.054). The KSS ADL scores were higher in combination therapy group compared to monotherapy group at 3 and 6 months after the begin-
ning of the treatment(¢=2.176,P =0.032;:=3.289,P =0.001 ). There was no interaction between time factor and group factor in the se-
rum content of IL —1(F =0.002,P =0.998). There was no statistical difference in the serum content of IL — 1 between the 2 groups, in
other words, there was no group effect(z=0.652,P =0.515). There was statistical difference in serum content of IL. — 1 between different
timepoints before and after the treatment ,in other words, there was time effect( F =164.983,P =0.000). The serum content of IL - 1 pres-
ented a time — dependent decreasing trend in both of the 2 groups,while the 2 groups were consistent with each other in the decreasing trend
of serum content of IL —1(2.85 +/-0.46,2. 18 +/-0.37,2.00 +/-0.48 ng/L,F =138.697,P =0.000;2.79 +/-0.45,2. 15 +/-0. 34,
1.95 +/-0.08 ng/L,F =55.269,P =0.000) . There was no interaction between time factor and group factor in the serum content of IL —
33(F=0.039,P =0.962). There was no statistical difference in the serum content of IL —33 between the 2 groups,in other words, there
was no group effect(t =0.074,P =0.941). There was statistical difference in serum content of IL. —33 between different timepoints before
and after the treatment,in other words, there was time effect( F =151.452,P =0.000). The serum content of IL — 33 presented a time — de-
pendent decreasing trend in both of the 2 groups,while the 2 groups were consistent with each other in the decreasing trend of serum content
of IL -33(8.68 +/-2.07,6.41 +/-1.00,5.39 +/-0.82 ng/L,F =73.238,P =0.000;8. 84 +/-1.89,6.38 +/-1.01,5. 31 +/-
0.78 ng/L,F =78.417,P =0.000) . There was no interaction between time factor and group factor in the serum content of MMP — 13 ( F =
0.017,P =0.983). There was no statistical difference in the serum content of MMP — 13 between the 2 groups,in other words , there was no
group effect(z=0.241,P =0.810). There was statistical difference in serum content of MMP — 13 between different timepoints before and
after the treatment,in other words,there was time effect( F =76.474 ,P =0.000) . The serum content of MMP — 13 presented a time — de-
pendent decreasing trend in both of the 2 groups, while the 2 groups were consistent with each other in the decreasing trend of serum content
of MMP - 13(2.83 +/-0.97,2.02 +/-0.68,1.68 +/-0.42 ng/L,F =38.634,P =0.000;2. 88 +/—0.98,2.06 +/-0.28,1. 66 +/—
0.42 ng/L,F =36.189,P =0.000) . Conclusion : Both the combination therapy of oral application of polygonatum kingianum preparations
and celecoxib capsules and the monotherapy of oral application of celecoxib capsules can relieve the knee pain and improve the knee func-
tion in the treatment of KOA ,however,the former is better than the latter in curative effect and it can reduce the serum contents of IL -1,
IL —33 and MMP -13,which may be the mechanisms of action.

Keywords osteoarthritis , knee ; polygonatum kingianum  celecoxib ;interleukinl ;interleukin33 ; matrix metalloproteinasel3 ;clinical trial
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