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Low-to-Moderate Intensity Exercise Reverses Nerve Growth Factor
Upregulation in Osteoarthritic Rats
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In an era marked by an aging population and rising obesity rates, '
osteoarthritis (OA) has emerged as a leading cause of chronic pain and . e . o . . o s . . .
(0A) disga pility glOban P Both exercise intensities reversed MIA-induced mechanical hypersensitivity and weight-bearing deficits (P < 0.027 vs. MIA-control).

: A B
. o 20— - Fig. 1. Two-week exercise intervention of both low-to-
OStEOa I’th I‘ItIS . "0~ sham control (n=8) -0~ sham control (n=8) moderate (12 m/min) and moderate-to-high (18 m/min)
% MIA control (n=9) 50 = MIA control (n=9) intensity reversed MIA-induced mechanical hypersensitivity (A)
o exercise 12 m/min (n=9) " e exercise 12 m/min (n=9) and weight-bearing deficits (B) in rats with MIA-induced OA.
~» exercise 18 m/min (n=8) 457 o exercise 18 m/min (n=8) Results were presented as time-course data of paw withdrawal
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I HOW exercise ,; Higher exercise intensity depressed burrowing behavior on day 20 Lower intensity exercise |mp.rove.d the .cogmt.lve perfqrman.ce of rats with 0{\ in NORT
l. . : (P = 0.005 vs. sham control), while lower intensity exercise had no (P =0.01vs. MIA-control), while higher intensity exercise failed to produce similar
reueves pain | significant impact on burrowing (P 2 0.77 vs. sham control). benefits (P > 0.99 vs. MIA-control).
Established treatment guidelines endorse exercise as a core therapy for D 1 . 2000 A B
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We aimed to explore the effects of a two-week exercise intervention on pain-related behavior, ET Loo- - g3 O = ol oot = “ e W O0°
general well-being, and cognitive function in an OA rat model. In particular, we wanted to elucidate I o- g " & o
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the influence of exercise on molecular markers contributing to peripheral sensitization, cytokines basal 6 13 20 27 20—
(| L-1B and TNF- O() and nerve growth factor (NGF), 3 promisin g target for p in control in OA. time (day post-MIA) Fig 3. The effects of two-week exercise intervention of low-to-moderate (12 m/min) and moderate-to-high (18 m/min) intensity on cognitive

performance in the novel object recognition test (NORT) of rats with MIA-induced OA. Results from the NORT are presented as time (in seconds)
spent exploring the novel (N) and old (O) object (A) and discrimination indexes (B) which were obtained 27 days after MIA injection. The
differences between time spent in exploring the N and O object was analyzed using two-way ANOVA, with Tukey post-hoc test (*P < 0.05,
***p < 0,001 for the comparison between time spent exploring the N vs. the O object) and discrimination indexes were analyzed with one-way
ANOVA, followed by Tukey post-hoc test (*##P < 0.001 sham control vs. MIA control; **P < 0.01 MIA control vs. exercise groups) .
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Fig. 2. The effects of two-week exercise intervention of low-to-moderate (12 m/min) and
moderate-to-high (18 m/min) intensity on burrowing behaviour of rats with MIA-induced OA.
Results were presented as time-course data of burrowing behaviour during the 28-day
experiment (**P < 0.01 MIA control vs. exercise groups, two-way repeated measures ANOVA
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exe rCise followed by Tukey post-hoc test).
= Lower intensity exercise reversed the increase in Ngf mRNA expression (P = 0.02 vs. MIA-control), whereas higher exercise
: - intensity did not attenuate Ngf mRNA upregulation (P = 0.82 vs. MIA-control).
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Novel object Low-to-moderate 1 While both exercise intensities effectively mitigated pain-related behavior (with the effects persisting after

exercise cessation), low-to-moderate intensity exercise may offer more benefits.
3 Kt reversed cognitive deficits without detrimental effects on animal well-being.
3 Lower intensity exercise prevented the upregulation of Ngf in knee tissue, a crucial mediator of OA pain.

Von Frey & weight-bearing ~ Burrowing test - : : :
test recognition test Intensity exercise

outperforms its
moderate-to-high
intensity counterpart!

3 OA was induced by intra-articular injection of monoiodoacetate (MIA; 2 mg) in male Wistar rats. Sham-control rats received the same volume of
saline injection®.

3 On day 7 post-MIA, rats were randomly assigned to low-to-moderate (12 m/min) or moderate-to-high (18 m/min) exercise intensity groups.
Treadmill exercise, lasting 30 min/day for 5 consecutive days, followed by a 2-day rest was conducted over a two-week period.

 Behavioral tests were performed prior to OA induction and at weekly intervals until day 28.

A Pain-related behavior was assessed using the von Frey and weight-bearing test. | p— o
A General well-being was evaluated in the burrowing test. @ > P

3 The cognitive performance of the rats was assessed on day 27 using the novel object recognition test (NORT).

3 On day 28, animals were sacrificed and knee tissue was collected for qRT-PCR analysis of cytokines (IL-1B and TNF-a) and NGF. K
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