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ABSTRACT

Objective: To investigate the effects of different running intensities on interleukin-6 (IL-6) and tumor necrosis factor-a (TNF-
a) in patients with early knee osteoarthritis (KOA).

Study Design: Clinical comparative study.

Place and Duration of Study: Department of Orthopedics, Longyan First Affiliated Hospital of Fujian Medical University,
Fujian, China, from January 2019 to January 2021.

Methodology: A total of 131 patients with early KOA admitted to Longyan First Hospital Affiliated to Fujian Medical Univer-
sity from January 2019 to January 2021 were selected and randomly divided into four groups using the random number table
method: Group A (static control group, 34 cases), Group B (walking group, 32 cases), Group C (brisk walking group, 32
cases), and Group D (jogging group, 33 cases), and the training duration of the four groups was 6 months. Moreover, the
levels of IL-6 and TNF-a, the activity of daily living (ADL), Fugl-Meyer assessment scale (FMA) scores, and adverse events
before and after training were compared between the four groups.

Results: No statistical significance was observed in the differences of TNF-a, IL-6, ADL-advanced ability, ADL-basic ability,
FMA-upper limb, and FMA-lower limb among the four groups before training (p>0.05). After training, the levels of TNF-a and
IL-6 of the four groups were decreased, while the scores of FMA and ADL were increased. Group C had the highest FMA-upper
limb and FMA-lower limb scores, ADL- advanced ability and ADL-basic ability after training, which were higher than those in
groups A, B, and D (p<0.05). No statistical significance could be observed in the difference in the adverse event rate among
the four groups during training (X2=3.339, p>0.05).

Conclusion: Exercise training of different intensities, such as slow walking, brisk walking, and jogging, is touted to enhance
the overall recovery of patients with early KOA. The exercise intensity of brisk walking training is moderate, and the activity
of daily living and exercise ability of patients are significantly improved after training, while the levels of TNF-a and IL-6 are
obviously decreased.
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INTRODUCTION

Patients suffering from knee osteoarthritis (KOA) often present
with symptoms such as persistent knee pain, nocturnal resting
pain, joint stiffness, numbness, and limited flexion and exten-
sion. The disease canoccuratany age, butthe age distribution
of the affected population is obvious, and it is clinically more
commonamongthe middle-aged and elderly population.*
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Currently, high tibial osteotomy (HTO) is the preferred treat-
ment for moderate to severe KOA with obvious anatomical
changes of the knee, while non-steroidal anti-inflammatory
drugs (NSAIDs), local blocking, and other conservative treat-
ments are mainly used for patients with mild KOA in the early
stage. After drug treatment, most patients with local pain and
swelling symptoms can be effectively ameliorated, but
problems such as high recurrence rate, long course of the
disease, slow response, and high cost still exist.” In recent
years, mild rehabilitation training has been clinically proven to
accelerate the recovery of knee function in patients with early
KOA. Rehabilitation trainings such as slow walking, brisk
walking, and jogging have been applied in the treatment and
recovery of patients with early KOA, achieving satisfactory
outcomes.**

However, as authoritative guidelines have not been formu-
lated, thereissstillalack of a unified clinical view on the intensity
of rehabilitation training for early KOA patients, contributing to
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certaindifficultiesintheformulation oftreatmentandrehabilita-
tion schemes for patients. Based on this, the aim of this study
was to determine the effects of different running intensities on
interleukin 6 (IL-6), knee function, and tumor necrosis factor a
(TNF-a) in patients with early KOA.

METHODOLOGY

The study was approved by the Institutional Ethics Committee of
Longyan First Affiliated Hospital of Fujian Medical University, and
written informed consent was obtained from all participants. A
total of 131 patients with early KOA admitted to Longyan First
Hospital Affiliated to Fujian Medical University fromJanuary 2019
to January 2021 were selected and randomly divided into four
groupsusingtherandomnumbertable method as Group A (static
control group, 34 cases), Group B (walking group, 32 cases),
Group C (brisk walking group, 32 cases), and Group D (jogging
group, 33 cases).

Patients who met the KOA diagnostic criteria in the “Guidelines
for Osteoarthritis of Knee and Hip”® of the American College of
Rheumatology; who met the definition of early KOA: mild or no
osteochondral structural damage, knee pain symptoms, and
obvious aggravation after exercise, symptoms improved or
disappeared after absolute rest, and X-ray grade | and II>; who
underwent physical examination, CT and ultrasonic examination
with complete data, receiving treatment for the first time in
Longyan First Hospital Affiliated to Fujian Medical University
were inducted, patients mandatorily had stable vital signs and
conscious mind and volunteered to participate in this study.
Exclusion criteria were patients with joint/bone injuries in other
parts; acute and chronic infections in other parts, severe circula-
tory dysfunction, acute and chronic bone marrow disease,
severe mental or mental illnesses and poor compliance; and
those who havetemporarily suspended the study forany reason.

During the treatment period, all the four groups strictly
controlled their diet, smoking, alcohol and high-fat, spicy diet,
high-sugarandirritantfood, and they ate alightdietand avoided
staying up late. Group A (static control group) received no exer-
cise training except basic treatment (selective COX-2 inhibitors)
and simple daily activities. Group B (walking group) received
another routine walking training at a frequency of 5 times/week
and 30min/time on the premise of basic treatment, with a
walking speed maintained at a daily walking speed of 1.5-2.5
Km/hour. Group C (fast walking group) received another brisk
walking training at a frequency of 5 times/week and 30 minutes/-
time on the premise of basic treatment, with a walking speed
maintained at a brisk walking speed of 4.0-5.5 Km/hour. Group D
(jogging group) received another jogging training at a frequency
of 5 times/week and 30 minutes/time on the premise of basic
treatment, witharunning speed maintained atajogging speed of
6.0-7.5 km/h. The training duration of the four groups was 6
months.

Inflammatory indexes: 3 mlfasting blood samples were collected
from the median cubital vein of patients before and after treat-
ment, and IL-6 and TNF-a were detected by enzyme-linked
immunosorbent assay (ELISA). The reagents used were

produced by Qingdao Hightop Biotech Co., Ltd. Before and after
treatment, the Activity of Daily Living Scale (ADL)° was utilised to
assess the activity of daily living of patients. The scale includes 2
dimensions of basic abilities (7 items with 60 points) and
advanced abilities (3 items with 40 points), with a total of 10
scoring items. Scores were given according to the degree of self
care of patients. Among the 10 scoring items, 2 items were
graded with0and 5 points, 2 items were graded with 0, 5, 10, and
15 points, and the remaining 6 items were graded with 0, 5, and
10 points, with a total score of 0-100 points. The higher the score
was, the strongerwasthe patients' self-care ability.

Fugl-Meyer Assessment Scale (FMA)” was used to assess the
motor function of patients before and after treatment. The scale
includes two subscales of upper limb (66 points) and lower limb
(34 points), with a total score of 0-100 points. The higher the
score, the stronger the motor function. Adverse events such as
muscle soreness, joint popping, and fatigue during rehabilitation
were compared betweenthe fourgroups.

The correlation between FMA score (total score) and ADL score,
IL-6, and TNF-a levels in patients with KOA was analysed. All data
in this study were statistically analysed by SPSS 22.0. The data
were tested for normal distribution by Shapiro-Wilk (S-W)
method. Normal distribution data were expressed by Skewed
distribution data were expressed by median (IQR); Conform to
normaldistributionused One-Way ANOVAtest, non-normaldistri-
butiondata usedKruskal Wallis test. Disordered outcome classifi-
cation data (adverse events, gender) were represented by (%)
and tested by Chi-square test and rank sum test was used for
grade data (KOA X-ray classification). The value p<0.05 indi-
catesastatistically significantdifference.

RESULT

In comparison of baseline data of the four groups, no statistically
significant differences were observed in age (p=0.228), course
of disease (p=0.051), gender (p=0.984), and KOA X-ray classifi-
cation(p=0.913) ofthefourgroups, asshowninTablel.

The comparison of inflammatory indexes of four groups before
and after training, no statistically significant difference was
observed in TNF-a (p=0.313) and IL-6 (p=0.872) of the four
groups before training, and the levels of each index of the four
groups decreased after training, with statistically significant
differences in TNF-a (p<0.001) and IL-6 (p<0.001) among the
four groups. Moreover, the levels of TNF and IL-6 in Group C were
the lowest after training, which were lower than those in groups
A,B,andD(p<0.001),asshowninTablell.

In comparison of the activity of daily living between four groups
before and after training, no statistically significant difference
was observed in ADL-advanced ability (p=0.992) and ADL- basic
ability (p=0.818) scores of the four groups before training, and
ADLscores of the fourgroupsimproved aftertraining, with statis-
tically significant differences in ADL-advanced ability (p<0.001)
and ADL-basic ability (p<0.001) among the four groups. More-
over, Group C had the highest ADL-advanced ability and ADL-
basic ability scores after training, which were higher than those
ofgroupsA, B,andD(p<0.001),asshowninTablell.
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Table I: Comparison of baseline data of the four groups.

Group n Age Course of di Gender [n,(%)] Koa X-ray grading [n,(%)]

(years) (months) Male Female Grade | Grade Il Grade Il Grade IV
Group A 34 65.38+2.62 16.00(1.00) 18(52.94) 16(47.06) 21(61.76) 13(38.24) 0(0.00) 0(0.00)
Group B 32 64.28+2.20 16.00(1.00) 17(53.13) 15(46.88) 20(62.50) 12(37.50) 0(0.00) 0(0.00)
Group C 32 65.19+2.82 15.00(1.00) 18(56.25) 14(43.75) 19(59.38) 13(40.63) 0(0.00) 0(0.00)
Group D 33 65.52+2.79 16.00(1.50) 17(51.52) 16(48.48) 18(54.55) 15(45.45) 0(0.00) 0(0.00)
t/x*/Z 1.462 7.789 0.155 0.528
P 0.228* 0.051* 0.984» 0.913*

Note: * One-way anova test, *kruskal-wallis test, “all applied Chi-square test.

Table Il (a): Comparison of inflammation indexes, ADL and FMA scores before and after training in the four groups [median (IQR)I.

Group n TNF-a(ng/L) IL-6(ng/ml)

Before training After training Before training After training
Group A 34 1251.00(16.50) 632.00(30.00)™ 6.46 (0.23) 4.98 (0.21)™
Group B 32 1241.00(52.25) 524.50(23.50)" 6.40 (0.36) 3.51(0.27)™
Group C 32 1245.00(22.75) 422.50(21.00)* 6.54 (0.30) 2.60 (0.13)™
Group D 33 1252.00(57.50) 515.00(15.00)™ 6.45 (0.23) 3.42 (0.24)™
Chi-Square 3.560 111.598 0.707 110.381
PA 0.313 0.000 0.872 0.000

Table Il (b): Comparison of inflammation indexes, ADL and FMA scores before and after training in the four groups [median (IQR)].

Advanced ability Basic ability FMA-upper limb FMA-lower limb

Before training After training Before training After training Before training After training Before training After training

5.00(2.00) 18.00(2.00)™ 19.00(2.00) 39.00(2.00)™ 40.00(2.25) 47.00(2.50)™ 15.00(1.00) 20.00(3.00)™
5.00(1.00) 23.00(1.75)" 19.00(2.75) 42.00(3.00)™ 41.00(3.00) 52.00(2.75)™ 15.00(2.75) 22.00(2.75)"
5.00(1.00) 27.00(2.00)*™  19.00(2.75) 48.00(2.75)*  40.00(3.00) 56.00(2.00)™"  15.00(1.75) 26.00(3.50)*"
5.00(1.50) 23.00(1.75)" 19.00(3.00) 42.00(3.50)™ 440.00(3.00) 52.00(3.50)™ 16.00(1.00) 23.00(2.50)"
0.095 107.028 0.931 100.026 0.427 90.404 0.219 75.437

0.992 0.000 0.818 0.000 0.935 0.000 0.974 0.000

Note: All applied Kruskal-Wallis test.*p <0.05 compared with the same group before training; °p <0.05 compared with group A at the same time point, “p <0.05 compared with group B
after training, “p <0.05 compared with group C after training, °p <0.05 compared with group D after training.

In comparison of motor function between the four groups
before and after training, no statistically significant differ-
ence was observed in the FMA-upper limb (p=0.935) and
FMA-lower limb (p=0.974) scores of the four groups before
training, and FMA scores of the four groups improved after
training, with statistically significant differences in FMA-
upper limb (p<0.001) and FMA-lower limb (p<0.001) scores
among the four groups. Moreover, Group C had the highest
FMA-upper limb and FMA-lower limb scores, which were
higher than those of groups A, B and D (p<0.001), as shown
in Table II.

Comparison of adverse events between the four groups
during training, no statistically significant difference was
observed in the rate of adverse events during training
among the four groups (x’=3.339, p=0.342).

DISCUSSION

KOA is a chronic orthopedic disease mainly characterised by
the degeneration of articular cartilage. Clinical studies
suggest that impaired knee function caused by localised
intra-articular inflammation, a disorder of cartilage matrix
metabolism, and other factors is the primary cause of
KOA.*™ The knee joint, as one of the most important weight-
bearing joints of the human body, bears most of the weight
of the human body. Therefore, the knee joint is prone to joint
damage due to joint mechanical damage during daily exer-
cise and walking, and chronic joint injuries caused by over-
work and trauma are the main influencing factors of knee

degeneration and the main cause of KOA.'**? Clinically, the
method for the treatment of KOA is comprehensively
selected based on patients' conditions. For patients with
mild conditions, conservative treatment with medicines is
recommended, while for those with moderate and severe
conditions, HTO surgery is preferred, which can effectively
ameliorate the clinical symptoms of patients and improve
their quality of life and prognosis. However, surgery will
increase the risk of surgical bleeding and pain in patients,
leading to an increase in the probability of postoperative
complications and affecting the long-term treatment
effect.”* In view of this, conservative therapy is clinically
recommended for early KOA patients with mild symptoms
and no obvious cartilage plate structural abnormalities. Reha-
bilitation training is touted to effectively promote the recon-
struction of blood circulation and nerve conduction pathways
in the knee joints of patients and has a positive effect on
improving knee joint inflammation and motor function in
patients with KOA.* Since there is no unified view of exer-
cise training intensity for patients with KOA in clinical prac-
tice, the effect of improving the exercise function of patients
with different training intensities and the incidence of
adverse events remain unclear, contributing to certain
difficulties in the formulation of treatment and rehabilitation
schemes for patients with KOA. Based on this, the effects of
different running intensities on IL-6, knee function, and TNF-
a in patients with early KOA were investigated in this study.

Clinical studies have confirmed that the inflammatory
response in the human body is closely related to the

Journal of the College of Physicians and Surgeons Pakistan 2022, Vol. 32(07):899-903

901



Zifeng Lin, Tanshu Liu, Zhilong Hu, Wutang Que, Hanming Qiu and Li Chen

cytokines in the blood. Consequently, the inflammatory
response status of the knee of patients with KOA can be
assessed by the expression level of inflammatory factors in
the blood.”** Among the commonly used indexes, TNF-a is a
cytokine with a pro-inflammatory effect. It has a close
bearing on the immune regulation of the body and can
promote the killing effect of lymphatic T cells on pathogens.
In case of intensified human infection, its expression level in
the blood will increase. 1I-6 plays a role in regulating the
immune function of the body and is highly sensitive to the
initial inflammatory response of the body. After the occur-
rence of inflammation, the expression level of IL-6 in the
blood will increase significantly in a short period of time,
both of which are highly sensitive to the knee inflammatory
response of patients with KOA."?' The results showed that
the levels of TNF-a and IL-6 in Group A (static control group)
were decreased and the ADL and FMA scores were increased
after intervention, which was basically similar with Lawford'’s
et al.”? The results also showed that the improvement of
TNF-q, IL-6, ADL, and FMA levels in Group B (walking group),
Group C (brisk walking group), and Group D (jogging group)
was higher than that in Group A after training, and the
improvement of TNF-a and IL-6 levels in Group C was the
most obvious, but TNF-a and IL-6 levels in Group C were
lower than those in groups A, B, and D. Group C had the
most obvious improvement effect, and its TNF-a and IL-6
were lower than those of groups A, B, and D, while ADL and
FMA were higher than those of groups A, B, and D, indicating
that brisk walking had the most obvious improvement effect
on motor function, living ability, and local inflammation in
early KOA patients, which was similar to the results of Song
et al.” To explain it, on the one hand, brisk walking can
improve the vascular endothelial function and reduce the
activity of the sympathetic nervous system in patients with
KOA, and promote the recovery of patients’ motor function.
On the other hand, brisk walking has moderate training inten-
sity and avoids the injury of cartilage plate in patients with
higher intensity training (jogging), so the prognosis quality
of patients is significantly improved.**

CONCLUSION

The combination of slow walking, brisk walking, jogging, and
other different intensities training on the basis of NSAIDs can
improve the overall rehabilitation effect of early KOA
patients. In particular, fast walking training has moderate
exercise intensity, boasting that it can significantly improve
patients' life ability and exercise ability after training, and
significantly reduce TNF-a and IL-6 levels, which is of high
clinical application value.
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