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Flutamide suppressed prostate hypertrophy in rats and mice
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ABSTRACT

AIM: To swdy the suppressive effect of flutamide
(Flu) on benign prostate hypertrophy. METHODS:
The effect of Flu 10, 25, and 50 mg-kg~! ig on the
prostate was tested in orchiectomized rats with sc
testosterone daily for 30 d and in mice implanted with
homologous strain fetal mouse urogenital sinus for 14
d. RESULTS. 1) Flu dose-dependently suppressed
the weight and volume of each lobe of the prostate to
about 10 % — 50 % of control. Also, the acini and
height of epithelial cells atrophied. The effect was
more powerful than that of estradiol {Est}. 2) The
weight and volume of the mouse prostate diminished in
Flu-treated groups. but the dose-response relationship
was seerl only in volume. In this model, Est was
better than Flu. CONCLUSION: Flu possesses the
suppressive action on benign prostate hyperirophy .

INTRODUCTION

Prostate proliferation, especially the beoign
prostate hypertrophy (BPH), is a common disease in
elderly men'''. BPH is a focal disease, which is
caused by 17 beta-estradiol acting on the mesenchymal
part of gland and by dihydrotestosterone on the stromal
and epithelial cells'”. Decrease of androgen or
blocking its action is beneficial to treat the discase'3!.
The main treatment method used is operation or
physical therapy. Dmgs. by decreasing plasma
testosterone concentration or blocking its action on the
target receptor. are simple methods.  They include
using antiandrogens alone and in combination with
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estradiol { Est). The antiandrogens used previously,
mainly the steroid, acting on many tissues, had many
adverse reactions such as hirsutism and  breast
enlargement.  Flutamide { Flu }, a nonsteroid
antiandrogen drug, has been tested widely in clinic on
treatment of prostate cancer. This study was to test the
effect of Flu on BPH.

MATERIALS AND METHODS

Drugs Flu (yellow powder, purity >98.5 %,
mp 110 T - 113 T), produced by Pharmaceutical
Factory of Shanghai Medical University, was first
ground, then diluted by 0.5 % carboxymethyl
cellulose .

Effects of Flu on benign prostate hyper-
trophy iIn rats Male SD rats { provided by
Experimental Animal Center, Shanghai Medical
University, Grade II, Certificate No 2-22-8), after
being anesthetized with ether, were castrated
aseptically. The rats, recovered for 1 wk, were
divided into 3 groups randomly. They were given
0.5 % CMC, Flu 10, 25, and 50 mg kg™ ' ig or Est
{15 ug-kg™') sc daily. Meanwhile testosterone 0.5
Ing was given sc to each rat. Rats were weighed every
3 d and the drug dose was adjusted according to the
body weight. After 1 month, mts were killed.
Seminal vesicle, ventral and dorsal lobes of the prostate
were weighed. A small piece of tissues per lobe was
used for histological examination and the remaining was
re-weighed after dried at 80 T for 24 b, The
diameters of 10 acini were measured under the
microscope, the mean of which was used as the acinium
diameter of the sample, either was the height of
epithelial cells.

Effects of Flu on mice with implantation of
urogenital sinus tissue  Kunming mice. 25 - 30 g
(provided by Experimental Animal Center, Shanghai
Medical University, Grade I, Certificate No 2-22-2)
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were anesthetized with ip pentobarbital 60 mg-kg™'.
Aseptically, 3 small pieces of urogenital sinus from 16-
d-old homologous strain fetal mouse were implanted
into the ventral lobe of the prostate. Resting for 3 d,
mice were given 0.5 % CMC, Flu 10, 25, and 50 mg
kg™ ig or sc Est 15 pgekg ™' for 2 wk, The volume
and weight of the prostate were measured.

Statistics Data were expressed as & + 5 and
analyzed by r-test.

RESULTS

Effect of Flu on rat benign prostate hyper-
trophy By the end of experiment, the body weight
of Flu 10 mg*kg™" group was higher than that of the
control group, but the other 2 groups were not. On
the contrast, the value of the Est group was lower.

Flu dose-dependently decreased the wet weights of
ventral and dorsal lobes of the prostate and serminal
vesicle. Flu 10 mg- kg~' made the weight of each
lobe drop to half of the normal, and 10 % — 20 % of
control for 50 mg- kg™'. Est had the same effect
except that it was much less active. With nearly the
same degree to wet weight, the volume of each lobe
was also smaller in Flu groups than that in control.
Dose-response relationship was evident. The volume
in the Est group did not decrease but increased. Each
dose of Flu also decreased dry weight of lobes of the
prostate.  Est decreased it slightly ( P > 0.05)
{Tab 1),

Flu diminished the acini, but only 25 and 50 mg*
kg~ ! had effects on height of epithelial cells (Tab 2).

Prostate gland of the control group had large acini
filled with secretions. But acini of teated groups
contracted to a small one and the epithelial cells were,
somewhat, destroyed. The connective tissue in the
gland was much more than that in CMC group (Fg1).

Mice implanted with urogenital sinus
Except for the group treated with Flu 10 mg-kg™!, the
other 2 groups given Flu 25 and 50 mg kg ~' had lower
prostate weight and volume. In high doses, Flu had
effects on mouse prostate implanted with tissues of
urogenital sinus. The effect on prostate volume was in
good linear dose-response relationship. The volume
dropped to about 90 % — 65 % of the control group.
The prostate weight in each group treated with Flu was
about 85 % of normal without any dose-response rela-

Tab 1. Effects of flutamide on prostate of orchiecto-
mized rat given testosterone 0.5 mg-d-! sc for 30 d.

A= rats. *ts. P>0.05 P<0.01 vs wet weight
of CMC group. 9P >0.05, P <0.01 vs dry weight of
CMC group. %P >0.05, 'P<0.01 vs volume of CMC
group.
GroUB/  Iyesal lobe  Ventral lobe  Seminal vesicle
mg-kg
Wet weight/'mg
. CMC 661 = 102 564191 234+ 36
Flu 10 253 + 48° 189 + 43° 81 +125°
Flu 25 132 + 21° 101 + 16° 3128
Flu 50 104, & 22° 67+ 35° 19+ 13
Est 0.015 523 £ 85° 448 + 9%° 237 + 200
Dry weight/mg
CMC 142 + 23 121+ 24 L5
Flu 10 524 10 36+ 13f 18+ 7
Flu 25 o5 4 5 22+ 11° 5x3"
Flu 50 20 1 8f 10+ 8f 2.7¢1,5
Est 0.013 102 + 657 106 £ 559 55 + 169
Yolume/mL
CMC 0.48+0.13 0.37x0.10  0.13+0.05
Flu 10 0.24+0.04' 0.18+0.05 0.07+0.04
Flu 25 0.1520.05 0.103+0.017 0.0d6+0.019'
Flu 30 0.12+0.03' 0.086x0.025 0.018=0.012
Est 0.015 0491007 0.42+0.088 0.21+0.03

tionship. In this model, Est 15 pg-kg ™! had a berter
effect than Flu (Tab 3).

DISCUSSION

Prostate hypertrophy can be induced experimental-
ly in adult mice by directly implanting either an intact
fetal urogenital sinus or its mesenchyme tissue into the
host ventral prostate glandm, so does the procedure in
rats®,  The peak of DNA synthesis of the ventral
prostate is at d 4, 7 - 16 and 35 of implantation. The
overgrowth of the prostate required testis testosterone,
but exogenous testosterone did not induce additional
prostate  enlargement'*).  Human benign prostate
hypertrophy is a chronic disease. 1t progresses very
slowly. So 30 d of urogenital sinus implantation was
selected to emulate it.  Some steroid antiandrogens had
only a little effect on the prostate proliferation, but
effect of castration was much better'® Maybe it
accounts for the fact that steroid antiandrogens have the
intrinsic  androgen activiies which stimulate the
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Tab 2. Effect of flutamide on prostate acini in orchiectomized rats given sc testosterone 0.5 mg-d~! for 30 d.

xts. P>0.05 "P<0.05, °P<0.01 vs CMC group.

Dose/mg-kg Dorsal lobe Rats Ventral lobe Rats Seminal vesicle Rats
Acini diameter/ om .
CMC 524+ 82 12 360+ 157 12 &0+ 142 12
Flu 10 335 £ 40° 12 339+ 61° 12 445 £ 83° 12
Flu 25 247 + 39° . 12 265 + 69° 12 272+ 148° 8
Fu 30 160 + 40° 12 249 + 63° 11 152 + 33¢ 7
Est 0.015 475+ 572 12 486 + 1057 12 812 + 2053* 12
Epithelial cells height/pm
6% 10.0+3.5 12 17.4£4.2 12 11.7+0.9 12
Hu 1¢ 81x+1.4° 1 15.0+£1,2* 12 11.6+2.5 12
Flu 25 69x1.7 12 13.1+3.20 12 WOl & 8
Fu 30 6.521.4° 12 9.3+£2.5 11 10.3+1.5° 7
Est 0,015 10.8+1.3° 12 16.3+2.5 12 14.2+4.8* 12

Fig1. Dorsal [obe of mat prostate. HE stain, x 150.
A} CMC group. The space between acini was small but
the acini were large and without damage. B) Fluy 50 mg
kg~ group. The acini were contracted, some of them
were damaged. The epithelial cells were stacked. The
space between acini was large and filled with connective
tissues.

Tab 3.
implanted with syngenic fetal urogenital sinus.

Effects of Flu on mouse prostate that were
n=12

rats. £ts5. P>0.05, "P<0.05, P<0.01 vs CMC.
Dose/mg - kg™ Volume/'mL Wet weight/mg
CMC 0.187 + 0.005 160 + 24
Flu 10 0.16 + .03 134 + 36*
Flu 25 0.14 +0.04* 124 £33°
Flu 30 0.102 £ 0.015° 135+ 8°
Est 0.015 0,062 + 0.015¢

TAEF

enlargement of the prostate. Without any androgen-
like effect, Flu inhibited the enlargement of the prostate
in the present study.

Flu is a nonsteroid antiandrogen. It can block the
action of testosterone in farget tissue and suppress the
uptake of testosteronel”! without any intrinsic activity,
so the enlargement of the prostate 15 suppressed, The
results presented here confirm that. After Flu was
given orally, the proliferation of the prostate caused by
extra add-in testosterone was significantly lowered.
The weight and volume of the prostate of rats which
were given Flu 50 mg-kg ™! decreased to about 10 % —
20 % of normal. Flu also had a significant effect on
proliferation of the mice prostate implanted urogenital
sinus tissue, but this effect was not as significant as that
in rais. Estmdiol suppressed the rat prostate
proliferation too, but it did not have any influence on
the diameter of acini and the height of epithelial cells.
Incontrast, Flu diminished both the acini and epithelial
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cell, This suggests that Flu acted on stromal and
epithelial cell and estradiol acted on connective tissue.
By the time suppressing the prostate proliferation. Flu
did not have any influence on other tissues such as testis
and adrenal'® . The body weight did not lower but
some even increased. This means that Flu is a target
selective dug. After all, it can be concluded that Flu
is a good drug in treatment of both prostate cancer and
benign prostate hypertrophy.

REFERENCES

I McConnell JD.  Antiandrogen therapy for benign prostatic
hyperplasia. Monogr Urol 1990; 11: 7.

2 Cunha GR. Prostatic epithelial morphogenesis, growth and
secretory cytodifferentiation are elicited via trophic influences
from mesenchym. In: Bresciani F. King RIB, Lippman
ME. Namer M, Raynaud JP, editors. Progress in cancer
research and therapy: v 31.

New York: Raven Press; 1984, p 121-8.

3 Geller J, Albert J, Geller S.  Acute therapy with megestrol
acetate decreases nuclear and cytosol androgen receptors in
human BFH tissue. Prostate 1982; 3. 11-3.

4 Chung LWE, Karie A. Characterization of fetal urogemital
sinus-induced  prostatic  hyperplasia in the mouse: time
course, hormonal requirernent. age  dependency, and
responsiveness of various adult organs to growth induction by
fetal urogenital sinus tissnes.

Biol Reprod 1988; 39; 50-7.

5 Thompson TC, Chung LWE., Regulation of overgrowth
and expression of prostatic binding protein in rat chimeric
prostate gland.  Endocrinology 1986; 118; 2437 — 44,

6 Sikes RA, Thomsen S. Pewow V, Neubauer BL. Chung
LWK. Inhibition of experimentally induced mouse prostatic
hyperplasia by castration of steroid antagonist administration.
Biol Reprod 1990; 43: 353 - 62.

SHS$=Y

7 Peets EA. Henson MF, Neri R.  On the mechanism of the
anti-androgenic action of flutamide ( a-o-o-trifluoro-2-methyl-
4’ -nitro-ny propionotoluidide ) in the rat.
Endocrinology 1974; 94 532-40.

8 Zhang P. Zhang Y, Zhang J, Li D.
Effect of flutamide on the prostatic hyperplesia in rats.
Acta Acad Med Shanghai 1996 23 Suppl: 41 - 4.

14
Wit BT X B R RSBk o mslE A R F 2

/ %f? 3o,
FHa, BRE, RELA, F B (bw / 5
U___-_\
BER R A BB AT . L3 200032, HE)

XER A, WRIRIEE: ILTRE;
Bk S BE: E_m

T ——

i

By, Wi (Flu) #1855 BRIE KA AL
Fik. LA EY, KR EREH <2
&1 0.5 mg 5|15 BT R EG FU AR 4 A TR
F16d BERAREEEHS . ig Flu 10, 25, 1
50 mg kg™ 30 d B sc # " EE(Est), Wit R4 HEF
#30dfM14d ER. 1) FuEREMHARS
HAFRERNER, FHEZHHAM 10 2%
50 %, FERTMHAERNXE. RKEEE
95, BEEREE N, R0kt Est3& . 2) Fu i
AT RERNERE B/, BHEEMTEL
BHWER. WEMB, Bt IEAE FuR. &
it Flu BF s A0 3 BR AL X 0 fE R .

{RiEHE 2 EH)



http://www.cqvip.com

