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Treadmill training improves the age-related decrease of rat motor function
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[ Abstract] Objective To analyze the changes in motor function during rat aging and explore whether treadmill
training improves the age-related decrease of rat motor function. Methods 2-month-old, 8-month-old and 26-month-old SD
rats were used in this study. The motor function parameters, including forelimb grip strength, endurance, rearing count and
scurry speed were assessed before and after treadmill training for two weeks. Results 1) The forelimb grip strength, en-
durance, rearing count and scurry speed of the 26-month-old rats were significantly lower than those of the 2-month-old and
8-month-old rats. Moreover, the last three parameters were decreased with aging. 2) Treadmill training not only considera-
bly improved the forelimb grip strength of 26-month-old and 8-month-old rats, but also increased the rearing count of 8-
month-old and 2-month-old rats. 3) Treadmill training significantly increased the total scores of the motor function of 26-
month-old rats. Conclusions The motor function parameters (forelimb grip strength, endurance, rearing count and scurry

speed) of rats show an age-related decline. Tmportantly, treadmill training can improve the age-related decrease of total
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scores of the motor function. These four parameters can be used as aging parameters for motor function in rat models.
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Tab.1 Treadmill training program for the rats
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Fig.1 Correlative analysis between the body weight and motor function indexes of the rats.
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Fig.2 Age-related changes of the motor function indexes of rats.
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1.0 7 1 3iZ3h i Before exercise
0.9- B 23] f5 After exercise
5 0.84
§ —
2 0.74
B3 0.6
w5
ET 057
=3 #
R E 0.4
F
2 0.3
2
= 0.24
0.14
0.0 T T T
26 months 8 months 2 months
26 A # SH¥E 2H#
B4 ZaEE K RE SLEETEsy
Fig.4 Comparison of the total motor function
scores of the rats
3 itig

BT A, R BRI RIS R 7 (5 P i 2 ]
TEARDE 0 3 B 5 M B SRR O, KA ) L 5 Sl g

(E-5 P 5 AR G, B PR B {E 5 MR o B R O
$27 KU _ B HUR L BE R AR (E AR TE BA A G
P, IR 0 L3 4 A ARZEFT X LB s, I % HE
ERAER 5

R FEE IR . 4 H % DR 59k BARER AR
12 IR AR 24 IR EAE . A5
SyERT 2 8 H AN 26 R A RAETT |
HRAFERIZEAR MR IBCRE T (iR 7 AR AAR 1) 3 2 BE
T BRI TE 4 A~z SIHLRESR bt AT LA oA, A B .
BEE A A, R L3k 4 DULRETR PRI 2 T
Refa#, T Justice 2510 43 SITE/N BRI 1% 4
ANFRTR A BEIE e 2 A BEAT XS HE 0 BT, e BRI R AR
(RS PNEN =k TR O R i VAN W (S
TS _E 3 DU b B R % B R L A R TR RE S
BRI o ATl R BB L, X 3 A~ 45 A
BESE I AR IR S5 2R, 45 Justice 7E/)N FRUAY A B
PR - AR /N AEBLG b3 DO AR AR I I 5T 4
I EAE SUENTIEE ST VAR YN

FURT, B NS0z 21 -5 LA A AH G T
FUBOAR M Z | a3 PRy Jr 2 322 1 65 VI Gk Ay



P E SIS SR 2017 4E 2 A% 25 #4551 8] Acta Lab Anim Sci Sin, February 2017, Vol. 25 No. 1 53

TR, B /DR G e vk 0 Bk ROIe4g 5
AR A B S BENS 7 11 2 A RIAL I R
5K RO LA BERR AT BB 1888 R AT
EVENFIPN: b e R D P& S B Eorz ST A
[l st rp S B i vk Oz shll 2R e s 22 i 25 i
F R B U 8 4, 0 JULAES G DA R 0 IR 2T A AR 1 9
TRV ZRA BEAE 0 TR K BRUBE i 3 AUk, T RE S
IR IR KR IL-1B YR 7 48 X s gs £
H 332 3T T RE S B ke A LA A A2 i 40
a5 R AREIR . ABFFE R F 455 i i
il , WA RIS B B9 K R UEA T2 S HLEE I 5T,
T Jrda s R R EAT 3 2 JE A v 2558 5 1 1 5
ST, il R R R R B S R iz
SPLAE R, (U, 2 JE B &I Z0f A W i 4R
B8 AR 12 Ak K R AYE shiLae , KT fEf R A
JE )4 A 12 7K Bz shplae Ak T8 m K
-, AT Bl R S /N 2) 2 R
SR E] A, KR8 SIFLAE I R 15 B FE A

A NI eE ST PN E v N DA
KA 1] 1355 B3I 6 7 Jp PR B 5 4 T2 ShALBE 46 B
I T B, AT b KBz sh HLBE Y I HR A
Hh ZEH B 1Y) B 5 32 B AR I S G MR K RULAE BhbL
RERY TR, AT ASHIF ST O 45 SR 1) A SCibis
B 7 R BEA S 1 i 5 R 1952 ShAILRE T B, A
A Y HE 2% 3 T B HLIARE ShALAE R ;2) nT LA
il FHZ VU ~32 ShHLBE T8 A 7E K R, 20 & A 3K
WS B HLRBIR AT 3 2 A8 1 & Rz sl ik Jr ik
BRAY TR, BT REN A HLRERSin S5
N ekAE LA A A, R b, AR 9 45 SRt R
1) SRS B 1Y) 3 5 I T RE X Bl s s 5 iR i
iz ShHLRE R T REAT — VB 52 ) 1 R UV S s
W F b AT 0k 538 S ML AR R A7 M B ik AR A 4%
Pz shibJr AR E YT iy , g B ] GEiE
HTAZ,

& £ X W

[ 1] Markowska AL, Breckler SJ, Behavioral biomarkers of aging: il-

lustration of a multivariate approach for detecting age-related be-

havioral changes[J]. J Gerontol A Biol Sci Med Sci, 199954

(12) : B549 — B566.
[ 2] FiniganJ, Greenfield DM, Blumsohn A, et al. Risk factors for

vertebral and nonvertebral fracture over 10 years: a population-

based study in women[ J]. J Bone Miner Res, 2008,23(1) ; 75

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

-85.

Karkkainen M, Rikkonen T, Kroger H, et al. Association between
functional capacity tests and fractures: an eight-year prospective
population-based cohort study[ J]. Osteoporos Int,2008,19(8) .
1203 - 1210.

Lee SH, Dargent-Molina P, Breart G, et al. Risk factors for frac-
tures of the proximal humerus: results from the EPIDOS prospec-
tive study[ J]. J Bone Miner Res, 2002. 17(5): 817 —825.
IR (eI 1 E S o B AR NS RBLRE R[], P
Il RS ,2006,08 :129 — 131.

XU, e vkiz S s K UL T4 & BDNF CD11 Al IL-6 ()
FIK[D]. PGEERF R ,2012.

oz, BB, R R AR T I005 12 % 2% B 5L B BB R B
T GSK-3p S FIRAMEMI[1]. T ES Sk, 2014,
22(5) .53 -58.

B, XU IGER. 1A 45 AR R UL ALz 247 o DI PF 5 i i T 50
HERELT]. i E SRS # 4R ,2015,23(2) 209 - 215.
XNDERT, 2 55, Fefiip. B — Uk 0 9 i 2 32 B AR L fry T
LS [T]. v E L8 sh 44,2012, 20(3) :25 -28.
Justice JN, Carter CS, Beck HJ. et al, Battery of behavioral tests
in mice that models age-associated changes in human motor func-
tion[ J]. Age (Dordr), 2014,36.583 —592.

Bocalini DS, Beutel A, Bergamaschi CT,et al, Treadmill exer-
cise training prevents myocardial mechanical dysfunction induced
by androgenic-anabolic steroid treatment in rats[ J]. PLoS One,
2014. 9.€87106.

Farah C, Meyer G, Andre L,et al, Moderate exercise prevents
impaired Ca®>* handling in heart of CO-exposed rat; implication
for sensitivity to ischemia-reperfusion[ J]. Am J Physiol Heart
Circ Physiol, 2010. 299.H2076 - 81.

Carter CS, Sonntag WE, Onder G, et al, Physical performance
and longevity in aged rats[ J]. J Gerontol A Biol Sci Med Sci,
2002. 57:B193 -197.

Snow SJ, Gordon CJ, Bass VL, et al, Age-related differences in
pulmonary effects of acute and subchronic episodic ozone expo-
sures in brown Norway rats[ J]. Inhal Toxicol, 2016:1 —11.
Chen YW, Chiu CC, Hsieh PL, et al, Treadmill training combined
with insulin suppresses diabetic nerve pain and cytokines in rat
sciatic nerve[ J]. Anesth Analg,2015. 121239 —246.

Liao PH,Hsieh DJ,Kuo CH,et al, Moderate exercise training at-
tenuates aging-induced cardiac inflammation, hypertrophy and fi-
brosis injuries of rat hearts[ J]. Oncotarget,2015. 6:35383 —
35394.

TR A, SRS, A5 G2 3 T TN R S ALK B
WUIL -1 KB gy sZma [ J]. [ 525 3 ) 2= 4, 2009, 17
(6) :441 -437.

[WFmHHI] 2016 -06 -21





