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Ninty six rats were divided into 4 groups (normal control group (N=4), ligation group (N=
20), ligation-removed group (N=36), and sham surgery group (N=36)). The neuronal size of the
4-week ligated rats returned to normal 6 weeks after removal of the ligation. Rats ligated for 7,
11 and 20 weeks also exhibited a significant increase in the mean area but they could not make a
complete recovery after removal of ligation for 6 weeks. Only the rats in the 1- and 4-week ligation
groups could recover their neuronal size.

Area densities of smooth muscle: connective tissue (ADsc ratio) was calculated using Elastica
van Gieson staining sections of bladder strips. When ligation was removed, the ratio dropped and
became nearly equal to the value of the sham surgery group. Only the 7-week group showed a
lower ADsc ratio than the sham surgery group after the ligation was removed.

These findings suggest that the reversibility of neuronal hypertrophy might become irreversible
when the period of partial urethral ligation persisted beyond 7 weeks. Irreversible hypertrophy
of major pelvic gangjion (MPG) neurons might be greatly related with the irreversibly enlarged
fibrous bladder which could not show the same ADsc ratio as was seen in the sham surgery groups.

(Acta Urol. Jpn. 41: 259-267, 1995)
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Experimental Design (female Wistar rats : 12weeks old)
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Fig. 1. Ninety six rats were divided into 3 groups and the obstruction groups were divided
into two subgroups. In one group only the urinary outlet was obstructed. In the
other group, the obstruction was removed 3 or 6 weeks after obstruction.
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Fig. 2. Time courses of mean area of MPG neurons are shown. When the period of
obstruction was beyond 7 weeks, the area of MPG neurons was not recovered.
CONT; normal controls, OBS; obstruction models, REL 3; release obstruction
for 3 weeks, REL 6; release obstruction for 6 weeks, SHAM 3; sham surgery
groups at the same period of REL 3, SHAM 6; sham surgery groups at the

same priod of REL 6
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Fig. 3. Time courses of mean bladder weight are shown
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Table 1. Summary of, data

Mean AreatS.D.  Total Number of  Area Density+S.E.  Bladder Weight+S.D.  Body Wc(ig)ht +$.D.
? g

number of rats neurons per MPG Mauscle/Fiber (mg)
CONTROL 4 317.5+119.7 845 1.5871+0.096 103.0+ 7.6 201.3t 4.8
OBS 4 409.54+139.2 753 2.20510.207 227.5+ 30.1 191.3 4.8
IW. REL  3w. 4 309.3+120.7 955 1.57340.082  125.5% 14.4  208.8% 16.0
SHAM 3W, 4 312.8+116.3 846 1.3891+0.063 102.0+ 2.7 207.5+ 5.8
OBS 4 432.81+168.3 779 2.912+0.415 418.3+118.4 212.5+ 28.7
REL 3w, 4 365.51+147.8 790 1.587+0.119 211.8+ 34.7 218.0+ 10.9
4W. SHAM 3W. 4 313.1+ 96.5 893 1.36910.141 114.0+ 3.2 218.8+ 2.5
REL 6W. 4 325.1+121.6 898 1.790+0.142 221.5+ 21.1 227.5+ 2.9
SHAM 6W. 4 324.51+108.3 807 1.57410.212 120.3+ 5.1 213.8+ 12.5
OBS 4 481.8+189.4 832 2.380+0.220 439.3+ 37.8 225.0+ 4.1
REL 3W. 4 383.11+158.4 821 1.95810.146 222.8+ 21.2 228.8% 17.0
7W. SHAM 3W. 4 322.4+124.8 875 1.4081+0.099 115.3+ 7.9 220.0+ 16.8
REL 6W. 4 394.61+171.8 996 1.1404+0.081 238.8+ 13.3 228.8+ 7.5
SHAM 6W. 4 310.0t115.4 933 1.4621+0.081 120.3+ 5.1 231.8+ 4.8
OBS 4 553.7+202.8 993 481.8+ 59.4 248.3+ 22.6
REL 3W. 4 544.11£256.5 854 399.41+146.9 242.5+ 21.2
11'W. SHAM 3W. 4 347.1+118.7 905 122.8+ 4.8 240.0+ 4.1
REL 6W. 4 453.2+177.8 940 261.8+ 29.5 260.0+ 12.2
SHAM 6W. 4 299.3+ 99.0 834 128.8+ 7.1 255.0+ 7.1
OBS 4 523.41+164.3 763 439.8+ 58.2 233.8+ 25.6
REL 3W. 4 451.5+181.5 886 241.7+ 66.3 250.0+ 7.1
20W. SHAM 3W. 4 311.71100.9 913 128.0+ 2.9 265.0+ 7.1
REL 6W. 4 422.31157.4 996 223.0+ 70.8 241.3+ 6.3
SHAM 6W. 4 305.51+123.1 832 128.3+ 4.5 267.5+ 2.9
CONTROL : 12 weeks, Wistar rats OBS : obstruction model for 1, 4, 7, 11, 20 weeks
SHAM : sham surgery group REL : removal of obstruction for 3 or 6 weeks
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Fig. 4. Time courses of mean body weight are shown
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Fig. 5. The ratio of ADsc (area densities of smooth muscle: connective tissue) is

shown. Only the 7 week group did
in the sham surgery groups.
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Fig. 6. Muscle hypertrophy is seen in the obstruction model. The distribution and state
of smooth muscle or connective tissue of de-obstructed models showed almost no
change as compared to the control.
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Fig. 7. More hypertrophied muscle was seen in the obstruction model. The hypertrophied
muscle and loss of connective tissue were seen in the de-obstructed model (3 weeks).

Recovery from muscle hypertrophy and regrowth of connective tissue were seen in
the de-obstructed model (6 weeks).
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Fig. 8. Even after removal of obstruction, rapid growth of connective tissue was seen in the

de-obstructed model.

Recovery from muscle hypertrophy was not observed and an

enlarged area of connective tissue appeared surrounding the smooth muscle stiffly.
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