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Abstract In order to understand the effects of voluntary wheel exercise on body composition in male and female
Mongolian Gerbils Meriones unguiculatus ~ we determined the variations in body mass body water content carcass
mass and the mass of liver heart lung spleen testis or ovary digestive tracts gastrocnemius soleus perirenal and
mesenteric fat depots after 8-week voluntary wheel running exercise. Body mass wet carcass mass body water content

and the mass in heart liver spleen kidneys gastrocnemius and gastrointestinal tract were significantly increased.
There were significant sexual differences in the effects of voluntary wheel exercise on soleus and visceral fat depot
mass. Visceral fat pad mass increased in males and however decreased in females. The mass of soleus kept relative
stable in males and increased in females. Taken together voluntary wheel running exercise stimulates the increase in
body mass and the changes in body composition in both male and female gerbils. The increases in visceral organ mass
and body water mass may be the main contributor to the changes in body mass.

Key words Voluntary wheel exercise Body mass Body composition Mongolian Gerbils Meriones unguiculatus

No.30570230
E-mail wangdh@jioz. ac.cn
E-mail huzhd2005 @ sina. com
2007-02-13 2007-06-28



2 Chinese Journal of Zoology 42

54.8~63.4 ¢ +
voluntary wheel exercise 59.5+0.7 ¢ 53.9~59.8 g
! + 56.7+0.6 g
23 8
30 em x 20 em x 19 em
3 17 em
67 2
8
23+1 C 16L:
8D 910
1.2
+0.1¢g
Miyasaka — ° = -
8
Gattermann ~ °
Mesocricetus auratus
+1 mg
he 60°C
Meriones unguiculatus =
“* ” 8
L)
10 600C
1
= +
1.1 1999 5

30 cm x 15 em
x20 cm 16 1.3 SPSS 13.0 for



Windows O % [%4l Control
% 12 W i=7))4] Cxercise *
i 10 F * | I
- N
o
3
E 6
Al
+ P <0.05 E ak
=
B2t
£
2 * L .
P Female P Male
2.1 1
F,x=10.3 P .01 . .
13 =10.3 P <0.0 Fig. 1 Effect of voluntary wheel exercise on the
F,%=0.104 P>0.05 body mass gain in Mongolian Gerbils
8 * P<0.01.
7.5+2.1 ¢ 0.8+0.5 ¢ 6% 7%
5.8+£2.0 ¢
0.2+0.7 g
F,,=17.7 P<0.01
F,»,=2.9 P>0.05 1
F,5,=0.02 P>0.05 1
8
1
Table 1 Effects of voluntary wheel exercise on carcass mass and body water content in Mongolian Gerbils
Male Female ANCOVA
X
Sex Exercise Sex x Exercise
Exercise Control Exercise Control
P F P F P
Body mass g 66.8+2.0 60.7+0.8 62.0+1.8 56.6+1.3 2.6 ns 16.0 <0.01 0.1 ns
Carcass wet mass g 51.4+1.5 48.0+0.7 48.3+1.7 45.8+1.1 0.6 ns 6.5 <0.05 0.3 ns
Carcass dry mass g 19.7+1.3 17.4+0.6 18.3+1.3 18.9+1.3 2.0 ns 1.0 ns 2.4 ns
Body water g 31.7+0.8 30.5+0.7 30.0+0.6 26.9+0.5 12.2 <0.01 9.0 <0.01 2.0 ns
% 46.5+1.3 49.2+0.8 48.6+1.1 47.8+1.4 1.1 ns 1.1 ns 3.1 ns
ns No significant.
2.2 8 2
21% 21% 63 %
14% 12% 34.6% t-
20% P >0.05
23% 50% t=3.94 df=14 P <

0.01



Chinese Journal of Zoology

42

2

Table 2 Effects of voluntary wheel exercise on organs mass in Mongolian Gerbils

Male Female ANCOVA
X
) ) Sex Exercise Sex x Exercise
Exercise Control Exercise Control F P F P 7 P
Heart mg 324.0+11.6 258.8+8.0 258.4+6.6 223.5+11.5 28.8 <0.01 27.0 <0.01 2.3 ns
% 0.49 £0.01 0.43£0.01 0.42£0.01 0.40£0.02 21.1 <0.01 7.4 <0.05 1.4 ns
Liver mg 2587.0+157.2 2155.4+42.9 2332.0+121.4 1897.5+91.8 1.3 ns 16.9 <0.01 <0.1 ns
% 3.86+0.15 3.55+0.07 3.75+0.15 3.35+0.12 0.2 ns 8.2 <0.01 0.1 ns
Spleen mg 70.9+11.6 43.8+5.2 56.3+9.5 34.1+2.1 3.5 ns 9.1 <0.01 0.1 ns
% 0.11+0.022 0.07 £0.01 0.09+£0.01 0.06+£0.003 3.4 ns 7.9 <0.01 <0.1 ns
Lung mg 427.5+20.0 367.4+29.8 354.6 £ 15.5 347.9+13.0 4.0 ns 2.5 ns 1.6 ns
% 0.64 +0.029 0.60+0.05 0.57+0.02 0.62+0.03 1.7 ns <0.1 ns 1.5 ns
Kidneys mg 709.8 +28.0 624.4+7.9 615.6+29.8 537.6+18.0 17.7 <0.01 12.8 <0.01 <0.1 ns
% 1.07+0.04 1.03+0.02 0.99+0.04 0.95+£0.04 11.5 <0.01 0.9 ns  <0.1 ns
/ m,
. 513.5+126.5 436.5+65.7 24.3+3.6 15.6+2.3 26.3 <0.01 0.4 ns 0.3 ns
Testis/Ovary
% 0.74+0.17 0.72+0.11 0.04+0.01 0.03+0.004 30.0 <0.01 <0.1 ns <0.1 ns
me
° 495.1+16.5 450.1+16.0 499.8 +21.0 436.9+11.0 0.1 ns 10.2 <0.01 0.3 ns
Gastrocnemius
% 0.74£0.01 0.74£0.03 0.81+0.03 0.77£0.02 0.9 ns 0.3 ns 0.7 ns
Soleus mg 33.0+2.5 20.3+£2.2 359+2.9 21.9+2.1 0.8 ns 12.7 <0.01 4.3 <0.05
% 0.05+0.004 0.05+0.004 0.06 +0.004 0.04+0.004 0.2 ns 6.6 <0.05 5.4 <0.05
7.0+0.4 5.9+0.1 5.5+0.2 4.5+0.1 23.0 <0.01 17.1 <0.01 0.1 ns
Organ wet mass g
% 10.4+0.4 9.7+0.2 8.8+0.3 7.9+£0.2 29.9 <0.01 7.2 <0.05 0.2 ns
1.7+0.1 1.4+£0.03 1.5+0.1 1.2+0.0 6.8 <0.05 22.9 <0.01 0.2 ns
Organ dry mass g
% 2.5+0.1 2.3+0.1 2.4+0.1 2.1+£0.05 5.2 <0.05 11.7 <0.01 <0.1 ns
ns No significant.
8
11% 29% 19% 41 %
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Table 3 Effects of voluntary wheel exercise on digestive tracts mass in Mongolian Gerbils

Male Female ANCOVA
X
Sex Exercise Sex x Exercise
Exercise Control Exercise Control
F P F P F P
Stomach mg 562.5+29.4 506.3 +31.4 453.6 £17.2 412.5+7.2 10.7 <0.01 4.4 <0.05 0.1 ns
% 0.84+0.04 0.83+0.05 0.74+£0.04 0.73£0.02 5.6 <0.05 <0.1 ns <0.1 ns
. me 1915.0+218.6 1495.0+80.9 2161.5+414.4 1612.0+159.4 0.3 ns 3.6 ns 0.1 ns
Mass with content
Small intestine 964.6+125.6  823.9+90.3 729.3 +68.0 494.3+32.3 10.6 <0.01 4.5 <0.05 0.4 ns
% 1.42+0.16 1.36 £0.15 1.19+0.13 0.88+£0.06 9.6 <0.01 1.9 ns 1.1 ns
. me 2425.4+164.8 1966.6+144.9 2066.1+105.9 1549.8+72.3 5.9 <0.05 14.3 <0.01 <0.1 ns
Mass with content
Large intestine 444.6+9.8 371.3+17.3 359.1+17.5 303.0+13.8 21.9 <0.01 18.0 <0.01 0.3 ns
% 0.67+0.02 0.61+0.03 0.58+0.03 0.54+0.03 11.9 <0.01 3.0 ns <0.1 ns
. e 1043.6+67.5 984.4 + 69.4 979.0+49.9 786.6+55.8 3.4 ns 4.1 ns 1.1 ns
Mass with content
Caecum 456.1+£92.6 301.0+15.5 283.3+20.2 222.9+12.5 18.8 <0.01 14.6 <0.01 <0.1 ns
% 0.55+0.03 0.50+0.02 0.46+0.04 0.40+0.02 11.0 <0.01 4.2 <0.05 <0.1 ns
. e 1687.5+123.6 1391.1+64.1 1318.6+121.1 927.8+34.8 17.3 <0.01 12.8 <0.01 0.3 ns
Mass with content
- . ‘mg 2427.9+138.3 2002.4+£136.5 1825.3+104.3 1432.6+54.6 17.4 <0.01 9.0 <0.01 0.1 ns
Total digestive tract
% 3.64+0.18 3.30+0.22 2.97+0.22 2.54+0.12 14.3 <0.01 2.6 ns 0.6 ns
. e 7071.5+£376.0 5837.1£280.6 6525.3+615.3 4876.1+244.1 2.6 ns 12.0 <0.01 0.3 ns
Mass with content
me 4731.2+252.6 3835.0+174.2 4700.0+577.2 3443.5+240.6 0.2 ns 9.2 <0.01 0.3 ns
Content mass
ns No significant.
4
Table 4 Effects of voluntary wheel exercise on organs fat pad mass in Mongolian Gerbils
Male Female ANCOVA
X
) ) . Sex Exercise Sex x Exercise
Exercise Control Exercise Control F P F P F P
o ™8 383,000 12242358 144.4+429  236.4:73.0 0.5 s 14 ns 7.4 <0.05
Perirenal fat pad
% 0.50+0.13 0.20+0.06 0.23+£0.07 0.41£0.12 0.9 ns 0.6 ns 7.4 <0.05
o ™ 567.13£53.0 433.5+15.7 454.1+£25.9 526.6+45.1 1.2 ns 1.1 ns 9.9 <0.01
Mesenteric fat pad
% 0.84+0.06 0.72+0.03 0.73+£0.04 0.93£0.06 3.8 ns 0.4 ns 13.0 <0.01
e 905.4+130.9 555.9+46.7 598.5+65.2 763.0+106.8 0.9 ns 1.6 ns 10.6 <0.01
Total fat pad
% 1.34+0.16 0.92+0.08 0.96£0.10 1.34+£0.17 2.3 ns 0.1 ns 11.9 <0.01

ns

No significant.
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