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Establishment of an overtraining rat model on the treadmill

Zhang Cai, Yang Hua-yuan (Office of Sports Medicine, Department of Physical Education, Shanghai
University of Traditional Chinese Medicine, Shanghai 201203, China)

Abstract

BACKGROUND: Overtraining is a series of functional disorder or pathological state induced by continuous fatigue
accumulation because exercise load and body function are incommensurate to each other. At present, commonly
used methods for establishing rat models of overtraining included treadmill, swimming and climbing rod, but
treadmill is comparatively accepted in the world.

OBJECTIVE: To establish the standard of overtraining rat model and to implement objective of model
establishment by dynamically monitoring biochemical indexes and observing behavioral changes.

METHODS: A total of 16 Sprague-Dawley rats were randomly assigned to model and blank control groups. The
model group received movement training according to the plan. After adaptable feeding, training was performed, 6
days every week, with a rest of 1 day. Increasing intensity on treadmill was used. From the first week of training,
the speed, gradient and running time were gradually increased. However, the blank control group was
conventionally fed, without any training.

RESULTS AND CONCLUSION: Behavior changes of the training rats were arisen after five weeks. Serum
creatine kinase levels increased continuously in training process, and higher than basic levels at 5 weeks P
< 0.01). Serum urea nitrogen levels persistently increased, and higher than basic levels at 3 weeks (P < 0.05).
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Hemoglobin and serum testosterone levels increased and then decreased, and significantly lower than basic levels at 8
weeks (P < 0.05). Behaviorally, overtraining appeared. Simultaneously, hemoglobin and serum testosterone levels were
significantly lower than basic levels. Serum creatine kinase and serum urea nitrogen levels were significantly higher than
basic levels. These results indicated that the body was in overtraining state. The standard of overtraining rat model was
established in this study. The overtraining rat model was established according to the training program when the training
was lasted for 8 weeks, the training speed was 30 m/min; every training time was 110 minutes, and the gradient was 15°.

K, UL AL SN AT

Subject headings: physical education and training; rats; models, animal; behavioral disciplines and activities;

hemoglobins; blood urea nitrogen

Funding: the Science and Technology Liftoff Project of Bureau of Physical Education of Shanghai City, No. 09Tf015*

Zhang C, Yang HY. Establishment of an overtraining rat model on the treadmill. Zhongguo Zuzhi Gongcheng Yanijiu.

2013;17(46):8036-8042.

0 3|= Introduction

M EENGRE B s S S HUAHLREAATIE RN, BLE
F7 HEEE FARIN 5L K — AR 51 h e 25 AL BUR BURAS -2, H
AT I BEI 25K RS (% TN VA B B 9
UKL et 255 3B, HE B B EBOA TGk, H AT
TFRER) &AM, TR 6 dl Srad REIZRRER R
JrEATIZE 08, iff i RO A IR AR . 238
o B gz S LIRS 512 3l 58 77 19 AR A0 ) W e 45
ST, BRZ B AR AE . SRR S s ShLREIR
AR EACSR AR NN 3 373 2 I 25K B ASE 2R ) S
WA TR L RENS S WIS SILRE A H ISR Fr B A5 il 21
=G N1 = N[N -3/ (TN | R T LR RARG =
B i PRERETE R UURREAETT s I SERE R BEAEY
FORPUAEBINLRE PR, HUA DU T ES R, 4T
R EEYINZRIRAS0L,

S5 2 % Bedford Bl ig S JLABAH SCmE ¢4, A
MAT Ay 27 2528 5 2 WA B A S b 1 AR A R F5 P A A1)
FERENT I FEIN SR B, Sl 1 BEAE ORI AU 5
BB AT 27 SO ST BEYI R ) S B, S B
SN N R BB AR HE IR AL o 3 ds L AL
FEVZR e sh Wit MBS« T i), MK s
6 F LS E  MEE I H -5 5 5 7 I oK U
LD PIRrS

1 #HFnAE  Materials and methods

Wit: s .

FfE) Rttt . 5256 F20114F10 H £20124E1 H + 1
T HP B 25 K2 B ) S R 5E

Vg SP

L. (RRMEMESD A6, HEME, 2 H#E, &
JiUEE(120+10) g, TEVES, tirh EREEBL SIS O
P4, VFAESR 5 o SCXK(712008-0016), S5 F
XTSI RE BT A B A0 B2 ARt

Wit e, SR HBLLL R 2R S st : OiES:

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

3 dARANREE ML 5 AR B . @FEVIZRILRE T, 4040 ™
HARR, SRRBAA ™ R i, FEIN A RS
R

18T B A LI AT I 2R K RRAR B SRIE RIX Y«

%l KR

3% XL Z 4 (45 2575 45 mglkg) g 2R AR SR A A L
WU 3 (CK) IR & (LS. 20101030); g ut @ AW se
JRZZ(BUN)GI & : 20101221)

SEHA(T) G & (5. 110420,110520) et T AR AR

BEHREEGEZITEIINGARKRELEHMEERRNES
W&

NE5EE kiR

A IA ABMERI (= B ADVIV 120) TEEFE R A H]

A BN AT =R B . H 37 7080) H Ak R 24t
SEF(T) A& 5. 110420,110520) e ALy ARG ST
BEett v MR (85 FT646A3 ) dentizAess)

PR LA S J-26XPI) 5 [ 1538 4 )

NBIEF Y G (RS SLY-RTML) RV RHE A B A #

I E:

LA 16 L SDA RBHLIY 73 AR 1 2% (%)
WAL, BRI N Gt R TIE sl 2, Thi 28 xR A
WRSE, AT

giER: S5 A B sl ) U657, Y14l
EINGRTT %

KRGS N ERE IR Gk, BAYIZ6d, KE
1d, RS WREH G250, WIGELHEE, Biis
BT . BRI ] . S O A5 mimin, &)
¥ 05 m/min, G330 m/min, Fa 5 S AR
WRE O HAfr, ARG IN5°, 3G I 42 15° J5 AT 59 s
Y &5 i) 18] 30 min, 4 & 34 in20 min, 34 jn %
110 minJ& faE ISR E], ASFERGIN . YIZ i Hhoa i
o, ERENMA, @R, BAE, kL.

WSTERRS ik eIt ferh, — Dy isgia
K BRAT A FHE, ) — i8N As IS 3 AH AL T
IR SRR

8037



K, UL AL SN AT

% WWW.CRTER.0rg

* 1 W ENGEROR R A Itk
Table 1 Treadmill training program in rat models of overtraining
SIS JE R () 4 (m/min) N [ (min) B ()
1 15 30 0
2 20 50 5
3 25 70 10
4 30 90 15
5 30 110 15
6 30 110 15
7 30 110 15
N 30 110 15
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Table 2 Changes of body weight in rats before and after

overtraining (xts, g)
VENRS n AL 25 I AL
AT 8 243.125+12.229 241.875+6.512
YIss 1 A 8 281.625+12.3742 277.12549.7312
Y555 3 A 8 328.500+13.8772 318.750+21.015%
W5 5 8 8 430.250+15.8543 401.375+22.360%c°
WS 7 8 415.125+20.47630cd 442.250+27.0493
LR 8 Ji 8 398.125+21.283abcd! 464.750+31.413%

SUIZRATHeER, 2P <0.01: HiIZE 1 JEtki, PP <0.01; HillZs 3 f
Lb#g, P <0.01; 545 b, 9P <0.01; 5457 HLLE, P <0.05 5
TN AL, P <0.05.

e VIGRTT, WAL R 225 T0 o PR S BEALYIZRRT 5 J4 KRR ik
BRI, VAR 5 LR KR TR IE B R, W BER KA,
AT LA B R RS 6 AR Bl 57 8%, 25 7 JAsh b T
ZRRE.

3 i VIR A Bl AL 3 SRR P A%

Table 3 Changes of serum creatine kinase in rats before and
after overtraining (x#s, nkat/L)

4 T EVIZRAT G K BT R R B AR E

Table 4 Changes of the serum urea nitrogen in rats before and
after overtraining (x£s, mmol/L)

PN n feRickil EMERTRcHI

PIIEZN) 8 4.300£0.307 4.216+0.285
Y% 3 JH 8 5.050+0.6722 4.025+0.486
55 A 8 5.538+0.776" 5.068+0.541
e 7 A 8 5.818+0.564% 4.597+0.369"
Y% 8 Ji 8 6.475+0.8890ce 4.21620.285'

HIZRTLLE, 3P <0.05, PP <0.01; 5%k 3 FLL4L, °P <0.01; 5l
255 JHLLE, 9P <0.05, P <0.01; HillZk 7 JHLLE, °P<0.05; H7H
X HALELEL, P < 0.05.
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s 8 7 649.196+2 857.238 7 821.481+2 838.834
W5 8 18 618.306+7 987.447%° 8 616.306+7 987.447¢
%7 8 19 544.825+4 217.688% 9 542.825+4 271.688°
JIl% 8 8 22 458.658+4 681.5032 8 668.400+2 743.365¢
S5iIZartess, 2P <0.01; 5% 3 HLLE, P <0.05; 52 x4tk
i, °P <0.01.
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TR (P < 0.05). W#ES.
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Table 5 Changes of hemoglobin in rats before and after

overtraining (xts, g/L)
ULE RS n [ Eick| 2 A% AL
PIEN) 8 142.75+3.99 145.25+4.87
145 3 1 8 153.2945.592 150.254+5.21
%5 5 J4 8 164.83+15.96° 149.25+4.18°
2R 7 )4 8 160.67+12.732 150.59+5.12°
%8 JA 8 125.83+2.23% 168.00+4.20°

IIZRAT AL 2P < 0.05; HillZk 3 JELEL, PP <0.05; 575 Fixt AL AL,
‘P <0.05.

TE: WA MINATTARRIEE 6 8, MLl ARFeET i, 258 7 A, fmar

RATHA TR SINZETHE, ZRA BEMR . JORMEE 7 FITE, K
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REREEAZ . BIRIZ K BRI S 0 AT e T
HE R IR, SRR R S,
HlZgaitbsr, ZraREMNE (P <0.05), JIZ5/H
Jois MVESEEI LR T . INZRBIZE 8, ML S i Fr st
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TSRS R DT . SEIGHT, PIAL I S
HERTREERE . SRR, 2% A R
TSRS R TR, VI ES e, W ER
11545 B2 R (P < 0.05). L6,

K6 VIR IS K SRR A

Table 6 Changes of testosterone in rats before and after

overtraining (xS, pg/L)
YIZRI IR n AL TR AL
VlENi) 8 0.865+0.249 0.965+0.387
Wk 3 A 8 1.919+0.7057 1.018+0.597
&5 8 1.088+0.539¢ 1.227+0.872
k7 A 8 0.821+0.342° 1.197+1.081
%k 8 i 8 0.453+0.1772 1.480+0.7822

S5INZATHbE:, 2P <0.05; S5illZk 3 FLLE:, PP <0.05, °P <0.05; Sill%
5 L, 9P <0.01; S7E I 4LEhE:, °P < 0.05.
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Table 7 Summary of training program of establishment of rat
models of overtraining

S () 34 (m/min) i ] (min) BB (©)
1 15 30 0
2 20 50 5
3 25 70 10
4 30 90 15
5 30 110 15
6 30 110 15
7 30 110 15
8 30 110 15
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