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Effects of Recovery after Casted-immobilization and Removal on
Visceral Organs and Adipose Tissue in the Rat.

Hisaya TSUJIMOTOY Hideki SUZUKI?

Abstract

We studied the effects of cast immobilization on the weight of visceral organs and adipose tissue in mature
male Sprague-Dawley rats (8 weeks old). The animals were divided into four groups: 10 weeks sedentary
control (10S; n = 7), 10 days cast-immobilized (CAS; n = 7), 10 weeks sedentary control + 1 week
sedentary recovery corresponding to the recovery period of the casted groups (11S; n = 4), and 1 week
recovery after cast removal (RCAS; n = 6). In the CAS and RCAS groups. the cast immobilized the knee
and foot joints. For the RCAS group, the casts were removed after 10 days, and the animals were allowed
to move freely during 7 days. Groups 10S and CAS were introduced in this study after 10 days of cast
immobilization. Groups 11S and RCAS were introduced in this study after 7 days after cast removal. The
visceral organs (heart, liver, spleen. adrenal gland, and kidney) and adipose tissue [intracapsular brown
adipose tissue (IBAT) as well as perirenal, epididymal and subcutaneous tissues of the groin] were isolated
and weighed. The lipid and protein contents of IBAT were also measured.

At the end of the treatment periods, heart weight was significantly lower in the RCAS group than in the
CAS group. There was no statistical difference between the groups for the weights of the other visceral
organs and IBAT. The mean and relative weights of epididymal white adipose tissue were significantly
higher in the 11S group than in the CAS group. The IBAT composition was not significantly different
between the groups.

Collectively, these data indicate that the effects of cast immobilization and removal differ between visceral

organs or adipose tissues.
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Table 1. Body weight and tissue weights of rat in each group.

108 CAS 118 RCAS
(n=5) (n=6) (n=4) (n=6)
Body weight (initial) 256+9 254+7 2547 2517
(final) 26110 244+33 27413 267+23
Heart (mg) 73434 70779 76127 722+173
Liver (mg) 92702561 8833%1140 9002+ 354 97961057
Spleen (mg) 506+44 532+94 498+74 523+45
Adrenal gland (mg) 25+2 23+2 26+4 24+3
Kidney (mg) 1039+ 145 990+ 103 993+28 959+50
Values are expressed as mean + SD
10S ; sedentary control group to cast-immobilization , CAS ; cast-immobilization
11S ; sedentary control group to recovery after cast-immobilization off
RCAS : recovery after cast-immobilization off
Table 2. Relative weight of heart, liver, spleen, adrenal gland and kidney in rat.
10S CAS 1s RCAS
(n=5) (n=6) (n=4) (n=6)
Heart (mg/g BW) 2.8+0.1 29+0.1 2.8+0.03 27£01*
Liver (mg/g BW) 35.3+85 36.7+6.3 329+13 36.6+1.2
Spleen(mg/g BW) 1.9+0.2 22+03 1.8+0.2 20+0.2
Adrenal gland (mg/g BW) 0.10%0.01 0.10%0.02 0.09+0.01 0.09+0.02
Kidney(mg/g BW) 40x04 41+03 3.6+0.2 36+0.2

BW ; Body weight

* : Significant difference from the value in cast-immobilization group (p<0.05)

Other legends as same as tablel.
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Table 3. Brown and white adipose tissue weight in rat.

108 CAS 1S RCAS
(n=5) (n=6) (n=4) (n=6)
IBAT (mg) 21588 14147 219+44 15727
Perirenal (mg) 905+ 324 826+232 1107£233 790235
Epididymal (mg) 2242+ 343 1635518 2664 £524* 1861+370
Subcutaneous of groin (mg) 1226 +283 992+191 1271 +131 968+ 168
IBAT : interscapula brown adipose tissue
* : Significant difference from the value in cast-immobilization group (p<0.05)
Other legends as same as tablel.
Table 4. Brown and white adipose tissue relative weight in rat.
10S CAS 11s RCAS

(n=5) (n=6) (n=4) (n=6)
IBAT (mg/g BW) 0.83+0.35 0.58+0.16 0.71+0.17 0.59+0.07
Perirenal (mg/g BW) 35+1.2 34+08 40+0.7 29+0.7
Epididymal (mg/g BW) 86+12 6718 9.7+18 * 70%1.1
Subcutaneous of groin (mg/g BW) 47413 4.1+07 46+04 36+06

BW ; Body weight

IBAT . interscapula brown adipose tissue

* : Significant difference from the value in cast-immobilization group (p<0.05)

Other legends as same as tablel.

Table 5. Concentration and content of protein and lipid in interscapula brown adipose tissue of rat.

108 CAS 1S RCAS

(n=5) (n=6) (n=4) (n=6)
Protein concentration (mg/g) 20340 240+28 208%11 245+ 12
Protein content (mg/tissue) 4113 3310 4610 39+7
Lipid concentration (mg/g) 54+9 49+8 5611 49+ 16
Lipid content (mg/tissue) 1245 8+3 12+4 8+2

Other legends as same as tablel.
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