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Improvement of the resistance exercise apparatus of climbing
ladder with load on rats

LI Peng-fei * , FANG Guo-liang, LI Liang
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[ Abstract] Objective To improve the resistance exercise apparatus of climbing ladder with load on rats, and to
observe the technological, athletic training and biological response to the improved experimental apparatus. Methods
Thirty-six healthy SPF male Sprague-Dawley were randomly divided into control and exercise groups. The climbing ladder
and weight bearing device were separately improved to develop a new resistance exercise apparatus of climbing ladder with
load on rats. The exercise group took an 8-week incremental exercise program using this improved device. To observe the
operation effect of this improved exercise apparatus. To observe the dynamic changes of average maximum load on SD rats
from the exercise group during 8 weeks. To compare the effect of climbing ladder exercise with load on body weights of SD
rats between the two groups. Results The improved climbing ladder was marked by the prioritization technique of architec-
ture stabilization, weight bearing and easy cleaning. The improved bearing device has the advantages of being sturdy and
durable, and simplemethod to calculating load. Moreover, the new experimental apparatus can be operated by one person
during the exercise program. The average maximum load was successfully increased to 756 g after an 8-week exercise using
the improved apparatus. Compared with the control group, the body weights of SD rats from the exercise group after training
were significantly reduced (P <0.05). Conclusions The improved resistance exercise apparatus of climbing ladder with
load can provide a more endurable and repeatable process in the study of rat strength training and it is recommended to use
this new device in future experimental research.
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Fig.1 Schematic diagram of the structure of

the improved rat climbing ladder device
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Note. a: Kinesio taping; b: Elastic hook; c¢: Semielliptical loop;

d: Key ring;e: Elastic hook and loop (badge sling cut off) ;
f; Valve bag; g: Standard weight.
Fig.2 The new weight bearing device

JE, KRB A% B T 52 OIS & B A o K 1 B 2 1%
iR M EIFICTE; F—RUIZRAT 4 ess, fi &
g R b R K R B 50% . 75% . 90% Fi
100% , Ji 4 WCHES & 36 3 1 8 30 ¢, 15K
568 8 WY 2Bk . JC ¥ 50 WU S T A & &, LU
R R KA E Il sk, DAEHE, & 3 d 1 %—
i, 8018 Ji 18 #2,
1.2.3 #4EhEE

YIZRIT, S256 51 A A28 51 B gl 7 84, 43
52 BN B 2R T 3 2 I R R G - 1 A ik
BN 9 RRI, FAric iUy s B k175
P 5 St A 2Rl
1.3 Zitsh

YINZRF R A ) 2 S0 5000 DA BB = A 22 (
+5) 3N, K Excel Fl1 SPSS et #4347 58115
B, LA P <0.05 Jy2= 5 e 35 bR,

2 4R

2.1 FAEFPR-YUHHOKXRAERH IR
ESREER

RS Lee S 20 (1513) bR A BLIL
ANTREL 1) TR B 5 sk, A el Atk SR e fh
JEENCH 11 A v R 2 DR 1) LA I AN 3k B
SFOBET 7 2) WnRICHE A BRI HL OB AN B R
BRI A Eh A 670 T 334 o, TSR ot i b A R
AIIE RS ;3 ) KR EAEIZRid A2 F o i 5 ) i TE R
i AMOE I A RERE 0 A 5 i T
MAHIPNZRRCR . Fe oA — ai, KBRS B8 0 e
R R B, SR A FE DI A 2H YR B A [
PR FH T8 ) 5325 7 K IR S PRk 22 26 1 T2
REMERIH R i

AR SIZIE 0 R B 07 T T Ao S 2 T A T B AR e
Jei S P S 51 Y 8 A S VR R T REAR 4 v

e L T4 S B 05 i B AR IR, 55 D A it
TUFEEENC 2 ek etk oREME SR Sl
ZrInF ] RN 5y T 0 S5 07 TR AT T ARG
HAT W25 1SS B AR L3 R 3RA% TS B L A1
BAL, BIRTEHE R PRI 21, 18] 4 PR ARS8
o JH A 1) B FENEAR B BRI

B3 Lee S il iR U B 5 EHH
Fig.3 A photograph reported by Lee S of the

ladder and weight suspension on the tail of a rat
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Fig.4 Exercise of a rat using the improved

experimental device of climbing ladder with load

2.2 I&FHR-SD AR#1T 8 ARH A EIZ%
HFEHRERAETH

5 WoR BEE VGRS B s, VI Zk4H SD KRR
FHES A3 B R A, AR 1 80K
Y1185 ¢ BRI 18 519 F14 756 ¢, (HIEINN
W P38 2 0 2R AT R % ) R, B MG e B L+,
FEI LS, e m BT, X —Fps MR Ty 591 25
BTG IR G2 BT M AR AL, PR A S 02 B e B BEL
I 2R E AL A S E A X,
2.3 EYFE-SD XRi#IT 8 BICH: S Eilll 4k
PORrNEgEA

F 1 on, TERRUNZRRT , I ZRei R B 5 %00 1R
HMILER LR EME, (B2t 8 J& f el 4



P E SIS 2EAR 2017 4E 8 A 25 55 4 ] Acta Lab Anim Sci Sin, August 2017, Vol. 25 No. 4 453

Je , R K AR E H o IR 21 I B R AR (P < 0. 05)
23 B SR A S B0 2528 X6 K AR W) 2 PR hRoa B
T3 A

800+

728 728 741 743 753 756
600+

400+
—o— TR KRHE(g)
Average maximum load

200+

1 23 45 6 7 8 9 10111213 141516 17 18
# Turns

B 5 SD KT 8 JANEH TR
IR R R AL (v +5,0=18)
Fig.5 Changes of average maximum load on the SD

rats during an 8-week resistance exercise with climbing ladder
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Tab.1 Effect of climbing ladder exercise with load on
body weights of the SD rats
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