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Experimental Study on Changes of Knee Proprioception, Stump Blood
Supply and Urokinase-Type Plasminogen Activator in the Knee Cavity after

Anterior Cruciate Ligament Injury in Rabbit*
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ABSTRACT Objective: To study the changes of knee proprioception, stump blood supply and urokinase-type plasminogen activator
(u-PA) in the knee cavity after anterior cruciate ligament (ACL) injury in rabbits. Methods: 80 New Zealand rabbits were selected for the
study, and they were divided into model group and blank control group with 40 rabbits each by random number table method. A unilater-
al ACL injury model was established in the model group, and only the joint was cut open in the blank control group. The knee proprio-
ception, stump blood supply and u-PA level in the knee cavity were compared between the two groups before and 2, 4 and 8 weeks after
operation. Results: The incubation period of somatosensory evoked potential (SEP) and electromyography (EMG) in the model group
were higher than those in the blank control group at 2, 4 and 8 weeks after operation, while the amplitude of SEP and EMG were lower
than those in the blank control group (P<0.05). The microvessel density of stump tissue in the model group at 2, 4 and 8 weeks after oper-
ation were (2.04+ 0.24) n/mm? (2.75% 0.61) n/mm? and (1.60% 0.33) n/mm? respectively, which were higher than those in the blank
control group (1.34% 0.24) n/mm?, (1.34% 0.25) n/mm?, (1.35% 0.26) n/mm?, the differences were statistically significant (P<0.05). The
u-PA level of articular fluid in the model group at 2, 4 and 8 weeks after operation were (173.97+ 14.29) pg/mL, (188.37% 15.82) pg/mL,
(168.38+ 14.76) pg/mL respectively, which were higher than those in blank control group (158.02+ 10.18) pg/mL, (157.68% 10.20)
pg/mL, (157.37+ 10.07) pg/mL, the differences were statistically significant (P<0.05). Conclusion: After ACL injury, the knee proprio-
ception, stump blood supply and u-PA content in the knee cavity can be affected to different degrees, which is worthy of further clinical
study.
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Table 1 Comparison of latency and amplitude of SEP and EMG in two groups of New Zealand rabbits(xt s)

SEP EMG
Groups Time
Incubation period(ms)  Amplitude(uV) Incubation period(ms)  Amplitude(uV)

Before operation 15.25+ 2.25 21.15+ 291 6.05+ 0.61 0.50+ 0.03

2 weeks after operation 15.04+ 2.19 21.28+ 2.87 6.15+ 0.60 0.51+ 0.04
Blank control group(n=40)

4 weeks after operation 1533+ 2.14 21.05% 2.83 6.23% 0.62 0.50% 0.03
8 weeks after operation 14.80+ 2.08 20.74% 2.77 6.18+ 0.61 0.52+ 0.04'

Before operation 15.01% 2.12 20.97+ 3.11 6.21+ 0.62 0.50% 0.03
2 weeks after operation 22.39+ 3.26" 13.76+ 2.58" 1341+ 1.66" 0.36x 0.02*

Model group(n=40)
4 weeks after operation 2897+ 3.64* 12.45+ 2.24* 15.89+ 1.96" 0.22+ 0.01*
8 weeks after operation 21.41% 2.92¢ 14.20+ 2.63" 12.50+ 1.78* 0.34% 0.01*
Overall analysis HF coefficient 0.6529 0.8444 0.5048 0.4508

Comparison between groups F, P 434,525, 0.000 343.170, 0.000 1,641.405, 0.000 2,492.099, 0.000
Intra group comparison F, P 103.434, 0.000 39.722,0.000 254.675, 0.000 294.715, 0.000
Interaction F, P 100.383, 0.000 37.716, 0.000 237.395, 0.000 309.275, 0.000

R2 MAFAZRRGEATER

Note: Compared with blank control group, *P<<0.05; compared with before operation, ‘P<<0.05.

A ARMEZ EIT L (n/mm?, xt 5)

Table 2 Comparison of microvessel density of stump tissue between two groups before and after operation(n/mm?, xt s)

Groups Time Microvessel density of stump tissue
Before operation 1.35+ 0.24
2 weeks after operation 1.36% 0.25
Blank control group(n=10)

4 weeks after operation 1.34+ 0.26

8 weeks after operation 1.36x 0.25

Before operation 1.32+ 0.23

2 weeks after operation 2.02+ 0.25"

Model group(n=10)
4 weeks after operation 2.75% 0.65
8 weeks after operation 1.59+ 0.34'
Opverall analysis HF coefficient 0.6691

Comparison between groups F, P 84.283, 0.000
Intra group comparison F, P 15.274, 0.000
Interaction F, P 15.871, 0.000

Note: Compared with blank control group, *P<<0.05; compared with before operation, ‘P<<0.05.
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Table 3 Comparison of u-PA level in articular fluid between the two groups of New Zealand rabbits before and after operation(pg/mL, xt )

Groups

Time

u-PA level in articular fluid

Before operation

2 weeks after operation

Blank control group(n=10)

4 weeks after operation
8 weeks after operation
Before operation

2 weeks after operation

Model group(n=10)

4 weeks after operation

8 weeks after operation

Overall analysis
Comparison between groups
Intra group comparison

Interaction

HF coefficient

158.06+ 10.33
158.65+ 10.90
159.58+ 9.80
156.50+ 9.50
157.74+ 9.73
171.31+ 14.02*
189.94+ 16.50*
172.03+ 14.13*
0.9498
122.650, 0.000
25.880, 0.000

21.165, 0.000

Note: Compared with blank control group, *P<<0.05; compared with before operation, '‘P<<0.05
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