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ABSTRACT

Purpose: Evaluate the effects of finasteride on the serum PSA and on the prostate of hesstericetus auratifgMa). Methods:
Twenty iMa male adults were split in groups control and experimental (nAfbDhals of the experimental group received 7.14ngaiL
finasteride, subcutaneously (SC) on the back three times per week, during 90 days. The finasteride dose was equivalent to
administered to a 70kg makt the end of the experiment the mean age for the animals in the control group was 15.2+1.13months anc
the experimental group was 17.7+0.67 months. There was a statistically significant difference between mean ages of bbth grc
value=5.98p=0.001). The animals of the control group weighted 129.0+18.8g and the experimental group weighted 145£188.89,
p=0.0514. The serum PSA was assessed through ELISA method. Prostates of those animals were collected and processed to h
and morphometry: the diameter of the acinous glands and the acinous epithelium, apapti@its and cellularity were assessed in
both groupsResults:Serum PSA decreased in the experimental group, 0.003ngirsilis0.763ng/mL, H=7.982 e p=0.0047. Decrease
in the acinous area occurred in animals that received finasteride, 238.000+242 666su398.600+55.320 pfnt= 2.653; p= 0.0122
remarkable decrease in the area of the acinous epithelium occurred in the animals that received finasteride, 111.900x&2s820 pm
160.400+18.430 pft= 2.162; p= 0.036IAgNORs were less expressed in finasteride treated animals, 2.84646r81d%3.68 +1.07
amgyrophilic clusters for puf p= < 0.0001Apoptosis was more intense in the experimental group, 53.62+1.389 than in controls, 14.7¢€
2.137, p=0.0408. Howevighere was no statistical tifence in the cellularity between both groups, 74.75+5.5 cells, in controls versu
65.07+13.24, in treated animahs;0.5105 Conclusions:Use of finasteride decreased serum PSA and several histological parameters
the Hamstés prostate, such as lumen area, acinous and epithelium arégNDBRs expression. Finasteride increased apoptosis in the
prostate acinous cells although no significant difference in the cellularity could be found between the two groups of animals L
study.
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RESUMO

Objetivo: Avaliar o efeito da finasterida iRBSAsérico e na préstata do hamdigsocricetus auratu$gMa). Métodos: 20 Ma adultos
machos foram divididos em grupos de 10 animais. No experimento foram administrados 7,14 ng/mL de finasterida, subcutaneo (S
dorso, trés vezes por semana, por 90 dias, dose equivalente a 5,0 mg usada em homemalénéidg.pesquisa, grupo experimento
apresentou idade média de 17,7 £ 0,67 meses. O grupo controle apresentou idade média de 15,2 + 1,13 meses. O valor de t na cor
das médias das idades entre os dois grupos foi de 5,98 e p=0.0001. Os animais-controle pesaram em média 129,0 + 18,8g e 0 exp
145,0 £ 15,5g; t=1,88 e p=0,0514. Na microscopia 6ptica de luz e estudo morfométrico: avaliaram-se o diametro dos acinos e epitélic
prostaticos, a apoptose, a expregsgidOR® a celularidaddResultados:O grupo-experimento apresentou médi&@8éde 0,003 ng/

mL e o grupo-controle de 0,763 ng/mL, H=7,982 e p=0,084rea dos acinos do grupo-experimento foi de 238,000+24,60&s0s
398,600+55,320 pfnt= 2,653; p= 0,0122 area do epitélio acinar no grupo-experimento folldedD0+12,820 pAversusl60,400+18,430
pmet=2,162; p= 0,036 A expressao dégNORgoi menor no grupo-experimento 2,846+0,8@rsus3,68 +1,07 grumos gitéfilos por pn,

p= < 0,0001A apoptose foi mais frequiente no grupo-experimento, 53,62+¥e380scontrole, 14,76 + 2,137, p= 0,0408. N&o houve
diferenca na celularidade entre os grupos de animais, 74,75+5,5 células no grupo-controle versus 65,07+13,24, no grupo-pxperime
0,5105.Conclusbes:A finasterida diminuiu ¢®SAséricq a area do Iiimen, o epitélio acinarexpressao degNORse promoveu a
apoptose nos acinos da prostata dos hamsteres experimento e ndo houve diferenga na celularidade acinar entre os animais e
Descritores: Finasterida. ProstatAntigeno Prostatico EspecificApoptose. Mesocricetus.

!Research performed at the Post-Graduation Program in Sciepiésd to Sugery and Ophthalmologyschool of Medicine, Federal University
of Minas Gerais (UFMG), Brazil.
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Introduction

Benign Prostatic Hyperplasia (BPH) is the most common
proliferative change of prostate of men, with a histological
evidence of 50% in men over 50, and almost 90% evidence aftt
80 years

Despite the advances observed in the clinical treatmeni
prostate diseases and the development of new pharmacolog
choices, surgical interventions still are the most efficient modal
of treatmerit

Finasteride (17-beta-N-mono-substituted-carbamoyl-4-a:
5-alpha-androst-1-en-one), which firstly identified in 1984 t
Rasmussoet al3, is one of the first medication used in treatmel
of BPH.

The assessment of the drug effectiveness is subjective
depends on: patientsymptoms (American UrologicAksociation
Sympson IndexX)and rectal touchnd ultrasound examination of
prostate, to evaluate the gland volume. The uroflowmetry is a
used to evaluate the medication effects on the urinary.flow

Clinical manifestations of BPH are variable and range
over the years from exacerbation to ameliordtitirhas been

shown a global improvement in urinary symptoms in 40% of thé-IGURE 2 - Digital picture of dorsal lobes of prostate from an adult

patients with BPH who used finasteride for six moht8eme

hMa (arrow 1). Holded by tweezers the prostate lies over the bladder

clinical improvement was also observed in patients whom undgarrow 2)

placebo treatmeht

The acquired knowledge has shown that between 38% -2

84% of the patients with BPH, the symptoms relieved or did rf g

show any change, when they were followed for two or five §ear
The reason for symptom floating is not yet understood.

Generallythe therapeutic response to the use of finasteri
has shown modest results ranging between 25 and 30%, accor
to population studiésThese findings suggest a reasonable dot
about the effectiveness of this medication on the course of BF

The studies of finasteride uses and its effects on prost
are based in double-masked study (double blind fashioned stt
and placebo controlled studies with random sampligenthough,
there is no registry of studies showing the cellular mechanisms
finasteride.

It will be of great value the research for medication to tre
BPH, in order to stop the cascade of sequential ineffective treatn
strategies that have its fatal end in surgical proceedings or
other interventioh

The anatomic relations in prostate di& are well
understoodf (Figures 1-3), turning possible the study o
medication that affect this gland.

SEMINAL

SEMINAL VESICLE

VESICLE

VAS DEFERENS VAS DEFERENS

DORSAL PROSTATE
VENTRAL PROSTATE
URETHRA

FIGURE 1 - Genital appendage okMa. Modified fromToma and
Buzelf®
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FIGURE 3 - Digital picture of prostate from an adulMa. The
bladder is identified by arrow 1, the ventral lobes by arrow 2 and
part of dorsal lobes by arrow 3

Based upon those facts, one should sugtgestin that
experiment using theMha to find evidence of finasteride action on
serum PSA, as well as, on prostate of these animals.

Methods

This research was submitted and approved byEth&s
Committee for Reseel of the “Presidenténtdnio Carlos”
University (CEP-UNIRC), Barbacena, M@razil. Protocol N° 129/
06.

Experimental design

Twenty adultMesocricetus auratughMa) (N=20) were
randomly studiedThey were one year or olddhe animals were
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assigned to one of two groups: ten (N=10) in the control group and  Each slide made with the material was assessed for the

ten (N=10) in the experimental group. acinous mean area, as well as, for the mean area of the acinou
The animals were kept in plastic cages of 40x60x20cm widgithelium, the number of cells (cellularity) in the acinous, the

Each cage was prepared with shavings and received two hamsgeqstession o AgNORs Argyrophilic Nucleolar Oganizer

The food wasd libitum specific hamster food, sunflower seedRegion3as a marker of activation and cell proliferation and, for the

peanut and corn grains. Free water ingestion was also guaranggatificationin situof the genome fragmentation as an apoptosis

by suction water-founders in the cages. The animals were expasadker throughTUNEL reaction(Terminal Deoxinucleotidil

to indirect sunlight for 12 hours dajlyand kept under 21°C Transferase Uracil Nick End Labelihg

temperature. The  TUNEL technique congregates the
Animals in the experimental group received 7.14ng/mL @hmunohistochemical and histochemical principles to mark the

finasteride (0,5mL), regardless of the body weight, subcutaneoudshgmenteddNA in the apoptotic cellm situ. Histological layers

(SC) on the back (Figure 4), three times per week, during 90 dafglmm thickness were made out of paraffin fixed blocs (Figure 5).

This finasteride dose was equivalent to 5.0mg administered to a

70kg man for treatment of BRH

FIGURE 5 - Digital photomicrography of an acinous from prostate
of a tMa treated with finasteride (40x objective lenses), using the
TUNELtechnique. The nucleus identified by arrow 1 is a normal
example. The arrow 2 points to a nucleus under apoptosis proces:

The morphometric evaluation in each microscopic field was
referred as a percentage of the counted cells (according to cell type
FIGURE 4 - Digital picture showing finasteride administration S@nd tainting) for the total number of cells. Moreoitavas quantified
on the back of one of théMa in the experimental group on each microscopic field the acinous area and the acinous

epithelium area, as well as their mean value.

After ninety days of medication administration the animals The counting of the number of acinous cells and acinous
were anesthetized with ketamine chloridrate for veterinary use iepgthelium areas in each field was performed through digital images
200mg/kg dose and diazepam in a 2.5mg/kg dose intraperitdhealbptained from the histological fields under light microscopy and
infused through separate syringes. Following anesthesia the animélsa planochromatic 40X objective lens.
were sacrificed after induced hypovolemia at the moment of blood  The morphometric parameters considered: mean acinous
samples collection fdotal PSA dosagé. The blood samples werearea, mean acinous epithelium area, number of acinous cells,
collected in a smooth glass tube without preservative solutionsAgNORs expression and thEBJNEL reaction were quantified
anticoagulants, following the reagent manufacturer instructiotisrough digital images captured by microcameh€, TK1270/
Serumtotal PSAwas assessed throughlSAmethod, which has JGB and transferred to image analyzéostron ElektronicsCarl
sensibility toPSAof 0.01ng/mL. Zeiss- KS300 version 2.0 arddedia Cybernetics Image Pro Plus

Prostate was removed along with the whole genitourinargrsion 4.5.0.29. The number of cells in the examined acinous and
apparelialaparotomy*. The material was dissected and fixed witthe nuclei obtained afteFUNEL reaction underwent through a
10% formic aldehyd, followed by histological study manual counting.

Ventral and dorsal prostate of the animals were formerly =~ PSAwas measured in nanograms per milliliter (ng/mL). The
evaluated under the light microscope and then underwent ffiesults of PSA are supplied by the laboratory in decimal fractions.
morphometric analysis at th&poptosis Laboratory of the The acinous area and the area of acinous epithelium in squarec
Department of General Pathology of the Biologic Institute aficrometers (uf) and theAgNORS in number of ayrophilic
Sciences of the Minas Gerais Federal University (ICB-UFMG), Battusters found in acinous nuclei for fim

Horizonte, MG Five hundred acinous nuclei were assessed for the counting
of argyrophilic clusters in each assessed slide, and the amount o
Parameters and morphometric strategy clusters in every slide representedAlg@lORs expression for each

animal (Figure 6).
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The frequency distribution, means, standard deviations
(SD), and proportions relative to the study variables (serum PSA,
acinous area, acinous epithelium mean akgdlORs, apoptosis
and cellularity) were calculated. The groups RxC contingency tables
were compared for frequen@ndANO\A table was used for means
comparison. ThE&ishersexact test (for two sides of the distribution)
andStudy test were used for proportions and means measurement,
respectivelyAfter Bartlett test, when mean variances were not
similar (p<0.05) the Kruskal-\Alis (H)*? or Mann-Whitney (with
ties), were then used for evaluation of differences between groups.

The logistic regression models were used for adjustment of
the treatment with finasteride and the sef@B8Alevels with the
effect of animals’ age and weight noticed in the analyses. The
original values of age and weight, and the decimal ro¥} ¢¥the
original PSAvalues were used in the logistic analyzes, aiming to
‘normalize’ this variable distribution.

The statistical level of significance adopted in the analyses
was of 0.05.

FIGURE 6 - Digital photomicrography of the acinous epithelium Results
from prostate of an adultMa. The arrows shows the argyrophills

clusters (40x objective lenses)

Following, the data were statistically analyzed.

Statistics

TheTable 1 shows the frequency distribution of variables
age, weight and PSA.

The mean age (SD) for the animals in the experimental group
and for the control group was 17.7+0.67 months and 15.2+1.13
months, respectivelirhet value for the comparison of mean age
between groups was 5.98-0.001). The mean weight (SD) for the

This was a random and double-masked sflidy data were animals in the experimental group and for the control group was
analyzed with the softwaresSStata 9.2 (licensed for Medicine 145+15.27g and 129+18.82g, respectivEhe comparison of mean
School of Barbacena) an@taphPad Prisrfiversion 3.0 (licensed weight between groups rendete@.08 ang=0.0514.

for ICB-UFMG).

TABLE 1 — Frequency distribution of variables age, weight and f@8Axperimental versus control

group
Caracteristics observed Experimental Group Control Group
(o) (%) p
Age (months)
12-16 1-10 10-100 <0.001
17-18 9-90 0-0
Weight (grams)
100-140 3-30 9-90 0.020
141-180 7-70 1-10
PEA (ng/mL)
0.0- 0.01 10-100 1-30 0.003
0.02-2.10 0-0 7 -70
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The mearPSAfor the experimental group was 0.003+0.0042
ng/mL, and for the control group was 0.633+0.763ng/mL. Tl

experimental group versus control groups means compari: Prostatic Acinar Epithelia
showedt=2.61 andp=0.0176, with Bartlets p<0.05.The Mann-
Whitney or H test for samples was 7.982(.0047). 2.0x10 %
The HMa ages were removed from the logistic regressic e
analyzes because they did not showed sufficient variations in i NE
<16 months old subgroup in the experimental group, and >16 mor @ =
old subgroup in the control group. The dependency relati g &
between age and weight (weight over age regressionv ® E
b=6.43+4.92; the correlation coefficient between the variablesv 5 ® 1.0x10%
0.5438) corresponded to the other factor that has determined & ®
exclusion of age in the selected model used to describe 3 =
correlation between finasteride use and seR8Alevels. o=
The logistic regression model used in the simultanec (T}
effect test for the study variables on the probability of the anin 0
be or not using finasteride, considered only the fact of anim Control Finasteride

beeing in the control or experiment groups, the animals weight i

the serumPSAconcentration. The logistic regression coefficients

found in the analyses f8SAwas -3.100 [(-5.931)-(-0.271)=0.032]

and for weight was 0.038 (-0.030 — 0.108$3.268). Theodds ratio

was 0.045 (0.003-0.763) for PSA and 1.04 (0.971 —1.112) for weigh§ URE 8 - Relation control-animals versus experimental group

The result of the chi-square global model was %#R.0078), and regarding to epithelium area

chi-square for the Hosmer-Lemeshow test was $30.4986).
The acinous area and the acinous epithelium AgdORs

expression and number of marked cells in the TUNEL reaction,

indicatives of apoptosis, as well as the acinous cellularity are shows  Figure 9 shows the expressionAfNORs.There was a

in Figures 7to 11. o _ _ statisticdly significant difference between the two groups of
Figure 7 shows a significant reduction of acinous area f@fimals. The control group showed a mean of 3.68+1.07 clusters of

the animals that received finasteride. The comparison between l&(l)aw ; _ ;
yrophils/uandp=<0.0001. The experimental group showed a

groups showet:2.653;p=0.0122. The values showed were: mean . -

of 398.600+55.320 pinfor the control group and mean ofnean of 2.846+0.877 clusters of argyrophils/andp=<0.0001.

238.000424.600 pdor the experimental group.

AgNORs Expression
Prostatic Acini

4.
5.0%10°- g
_[_ W o 3
- %10 54 g ©
4.0x10 =
e o 2
O < L.
® E 3.0x10% =@ 21
v = £ £
= oo
8 8 20x10%- o ®
= = £ 17
o 2
a 1.0=10 %4 <L
0
Control Finasteride

0
Control Finasteride

FIGURE 9 - Relation control-animals versus experimental group
regarding tAgNORs

FIGURE 7 - Relation control-animals versus experimental group
regarding to acinous area

_ _ o Figure 10 shows the result of apoptosis between the control
. Figure 8 shows the mean acinous epithelium area for #1&4 experimental groups. The control group showed mean of
animals in both control and experimental groups. It can also Qe76.42 137 and the experimental group showed mear6at33389

observed a significant reduction of the acinar epithelium in t _ . .
animals that were treated with finasteride. The comparison betwgﬁﬂ p=0.0408. The experimental group showed a more evident

the two groups reveldd2.162;p=0.0361. The values showed were2POPIOSIS.
mean of 160.400+18.430 jrfor the control group and mean of
111.900+12.820 pddor the experimental group.
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The results showed that animals treated with finasteride

Apo pt°5|5 have statistically significant lower seruagAlevels compared to
control group. Howeveresults were also significantly thfent in
60 age and weight comparison. The animals in the control group were
[ 50- younger and lighter than those treated with finasteride, although it
3 was not possible to show differences among weights when using
_: 40- the Student test for mean weight comparison.
Q However the comparison grouped classes of age and weight
E 304 and the comparison of these variables distribution into the two
] groups, analyzed with chi-squared and Mann-Whitney tests were
- 207 capable of showing the differences reported.
% 104 The investigation performed in order to determine the
E possible interference of weight and age in the sé?@Adifferences
0 has indicated that the statistical correlations among finasteride,

Control Finasteride PSAand weight were significant (high global chi-squarestd05),

when simultaneous effects of a variable over another were considere
FIGURE 10 - Relation control-animals versus experimental groyg the analyses.
regarding to apoptosis The results also showed that the effect of finasteride on

There was no significant difference in cellularity betwee%erum'PSA Is not weight dependant, since the relation between

the groups. The mean for the control group was 75+5 Ceﬁs/umSt two showed<0.05 (weight was included in the analyses). It

and for the experimental group was 65.07+13.24 celfs/fime mean Was also found that the animals with higher serum-PSA levels were
difference between the two groups we®.5105. This relation is more likely to not use finasteride, and that the use of the drug was
showed in Figure 11. a protection factor against increasing in sefR8Alevel (odds

ratio <1).
Acinar Cellularity The modest value in the Hosmer-Lemeshow test may be the
only fact that shows some lack of model accuracy to adequately
100~ describe the correlations between finasterideR®W considering
animals’ weight. This result shows a moderate model adjustment to
the available data. Howevethis value does not nullify the
conclusions, and caution is recommended when using the
information provided by this study
The animals that did not receive finasteride showed higher
PSA levels than the experimental gropp@. 0047). Guesst al*
showed that the administration of finasteride to men for treatment
of BPH promoted the lowering of serum PSA concentrations, and
that the level oPSAafter six to twelve months from treatment
beginning, fell to 50% of the initial concentration, what was also
Finasteride found in this studyWe observed a significant reduction RSA
) ) ) concentrations of the animals that received finasteride when
FIGURE 11 -Relaﬂo_n control-animals versus experimental grOUrR)mpared to the control group.
regarding to cellularity Finasteride was administered to the animals in this study
three times per week, with a significant impact on prostate, proposing
a longer period of use in men, thus reducing the costs of acquisition,
the adverse effects, while keeping the therapeutic effects.
;Ejnasteride is used for treatment of BPH in men in a 5mg dose

754 !

504

254

Number of cells

Control

Discussion

The present study aims to discuss the effect of finaste
on serum PSA and on prostate bféh Finasteride was administere

. . The prostate stroma ofMa is composed of loose
subcutaneously to the experimental animals, what makes the dru . . . .
) . connective tissue where the prostatic acinous are attdched
absorption reliable and turns the data shown here trustful.

The cellular mechanism of action of finasteride on prostarpen, the prostate stromais rich in fibermuscular tissue. It has beer

e
is not yet well understood. It has been shown that finasteride ac?[ in

& 15_

hown a reduction in prostatic volume of men that used finasteride.
here is still a lack of histological data that confirm these clinical

the androgenic receptor of alpha-5-reductase type 2 in prostate of ~ . . . L
g P P yP P nd epidemiological evidencasle were able to observe in this

mert®. The present study suggests that the androgenic recep?ors . i
in prostate of hamster are also of type 2 and that s@®Ais study an acinous area reductiqp=0.0122) and a prostate

under androgenic action epithelium reductiong=0.0361) in the animals treated with
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finasteride. Such observation could not be confirmed for the stropadtern. This was another uncontrolled variable that might have
due to the structural differences between the prostates of maniafidenced in the reduction of the power of the test and made
hamster impossible the differentiation among the values obtained between
Androgen receptors (AR) and alpha-5-reductase are fouthd groups.
in gland epithelium and in prostate stroma, what causes these two  Important adverse effects of finasteride have been shown
sites to be sensitive to the action of dihydrotestosterone (BHThy other studies in a dose of 5mg #&$ The most important is the
The urinary flow obstruction in man has a mechanic componditiido reduction, followed by reduction in the ejaculated volume
represented by the structural augment of the prostate, and a dynamicerectile disturbances (Eb)However other studies have
component, represented by the stroma loose muscle tonus andéimeonstrated similar adverse effects in patients who used
prostate capsuleThis loose muscle tonus is mediated by the alpHaiasteride and those who used plaééidomen who had contact
adrenergic activity®. The prostate stroma is rich in alpha-adrenergidth finasteride have given birth to babies with malformaffons
receptors, which when activated cause the prostatic urethrdittasteride reduces the plasmatic levels of PSA, what could impair
constrict under loose muscle stimdfuFhe morphometric findings the detection of an eventual prostate neopltasiadigal et al®®
showed a reduction in the diameter of acinous, as well as the acimduserved significant tubular atrophy and reduction of
area of prostate for the animals that received finasteride, causisgermatogenesis irvia that were administered finasteride.
prostate shrinking that justifies the clinical observation, which is More rigorous studies must be carried out to obtain a safe
in fact the clinical benefit of using alpha-blockers associateddose of finasteride regarding to the benefic and adverse effects of
finasteride for the BPH treatméhtls of wide knowledge that thethis medication, as well as the ideal age to initiate the treatment in
hyperplasic gland tissue is the “static or mechanic” obstructinen. The review of our literatu¥é®and the results shown in here
process forerunnewhile the dynamic ééct of the prostate demonstrate that finasteride is a promissory drug for the prevention
obstruction would be a result of muscle hypertonicity at stromahd treatment of the proliferative processes of prostate,
prostate capsule and bladder neck Iévels nevertheless, we cannot yet consider such a drug as a solution fo
Random and double-masked study population investigatidghe control of BPH because there are doubts, such as its action ol
have shown the benefits of finasteride action on the proliferatibe cellularity
processes in prostate of m&rDthers have shown thagNORs

are primarily associated with cell proliferatiérin our studywe Conclusions
could verify that the experimental animals showed a significant
reduction ofAgQNORs =0.0001) and an increased apoptosis, The use of finasteride reduced serum PSA, luminal areas,

suggesting that the use of finasteride could promote the blockawgnous epithelium areas and the expressi@gbdiORs. It also

of cell proliferation in prostate of men in like it happened to thromoted apoptosis of acinous in prostate of animals in the
animals that were given the dru@poptotic mechanisms experimental group. There was no statistical significant
dysfunctions are also implicated in the development adifference in acinous cellularity in the studied groups of animals.
progression of proliferative processes of prosfateThese

arguments suggests that finasteride can protect the prostate against  References
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