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Abstract

This study was conducted to evaluate the efficacy and interaction of tamsulosin with finasteride treatment on induced
benign prostate hyperplasia (BPH) in mice.

BPH was induced by subcutaneous injection of testosterone propionate (20 mg/kg) for 30 days. Eighty-five mice were
divided into five groups. The first group (G1): twenty-five mice induced BPH treated with tamsulosin orally and divided
into five equal subgroups with doses (0.017, 0.052, 0.087, 0. 123, and 0.158) mg/kg, the second group (G2): twenty-five
mice induced BPH treated with finasteride orally and divided into five equal subgroups with doses (0.175, 0.527, 0.878,
1.23, and 1.580) mg/kg, the third group (G3): twenty-five mice induced BPH treated with a combination of tamsulosin
with finasteride orally, and divided into five equal subgroups with doses (0.0085, 0.0875), (0.026, 0.2635), (0.0435,
0.439), (0.0615, 0.615) and ( 0.079, 0.790 ) mg/kg respectively. Fourth group (G4): five mice induced BPH and treated
distilled water. Fifth group (G5): five mice were not inducing BPH and without any treatment.

The results showed a gradual significant increase in prostate weight % and prostate index % inhibitions until reached
saturation in the last two doses of tamsulosin, finasteride, and combination groups, the maximum effective doses of
tamsulosin and finasteride were (0.156) and (1.495) mg/kg respectively. Moreover, the effective dose of the
combination (tamsulosin and finasteride) was estimated (0.06876, 0.6876) mg/kg respectively as well as the type of
interaction was synergism and the value of the combination index was 0.046. The combination of tamsulosin with
finasteride showed a synergistic effect in BPH treatment by minimizing the side effect of each drug as a result of
decreasing the dose of each one.
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1. Introduction

Benign prostatic hyperplasia (BPH) is characterized by inflammation, oxidative stress, proliferative and apoptotic
changes [1]. Commonly, testicular hormones and aging are two core elements attributed to the genesis and development
of BPH. Moreover, pathways of proliferation/apoptosis and inflammation in addition to oxidation/antioxidation are
involved in BPH development [2]. Alpha-blockers such as Tamsulosin and 5a-reductase inhibitors such as finasteride
are currently used for the medical management of BPH, the effect of tamsulosin treatment commences more rapidly
than finasteride [3] . Finasteride is an inhibitor that prevents the conversion of testosterone to DHT and acts to reduce
the DHT and testosterone levels, consequently suppressing the hyperplastic growth of the prostate [4]. Finasteride side
effects included loss of interest in sex, sexual dysfunction, loss of libido, reduction of ejaculation [5] . The standard
mixture o- blocker and 5ARI for reducing prostate volume and BPH, and the possibility of adapting BPH treatment
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according to different patient characteristics and expectations using two or more drugs appeared to be a promising
pathway in the LUTS / BPH and recommend that taken an alpha-blocker and a 5-alpha-reductase inhibitor
simultaneously [6]. The aims of the current study included determination the efficacy and interaction type of tamsulosin
with finasteride treatment on induced benign prostate hyperplasia (BPH) in mice.

2. Materials and methods

2.1. Experimental design

(BPH) was induced by subcutaneous injection of testosterone propionate (20 mg/kg) for 30 days. Eighty five mice were
divided into five groups according to Kim et al’. The first group (G1): twenty-five mice induced BPH treated with
tamsulosin orally and divided into five equal subgroups with doses (0.017, 0.052, 0.087, 0. 123, and 0.158) mg/kg.
second group (G2): twenty-five mice induced BPH treated with finasteride orally and divided into five equal subgroups
with doses (0.175, 0.527, 0.878, 1.23, and 1.580) mg/kg. third group (G3): twenty five mice induced BPH treated with
combination of tamsulosin with finasteride orally, and divided into five equal subgroup with doses (0.0085, 0.0875),
(0.026, 0.2635), (0.0435, 0.439), (0.0615, 0.615) and ( 0.079, 0.790 ) mg/kg respectively. Fourth group (G4): five mice
induced BPH and treated distilled water. Fifth group (G5): five mice were not inducing BPH and without any treatment.
After the end of the experiment, the percentage inhibition of prostate weight and prostate index were determined
according to Cai et al.[1].

The body weight was conducted every week of the experiment. After the end of experiment's period, mice were
anesthetized with Diethyl ether inhalation, Sacrificed and anatomical process preparation of animals take please to
demonstrate the prostate weight (Pw) and the Prostatic Index (P.I. %) account was calculated as PW/BW x100%, and
the mean P.I ratio was computed in each group. The percentage of inhibition of P.W. and P.I. was computed as follows:
100-[(T-C) / (B-C) x100], where C value is control group, B is BPH group, and T is treatment group[1]..

After the end of the period of the experiment (30 days), the percentage inhibition of prostate weight and the prostate
index was used to determine the log -Dose-response curve, and (MED) maximum effective dose by using a simple line
equation and determining R2 to select the appropriate effective dose that given the best results according to Lepak et

al,[8].

The percentage inhibition of prostate index was determined as parameter dependent to determine the effective dose
(ED) and type of interaction between tamslosine and finasteride according to Chou-Talalay method, as follows: CI> 1
(Antagonism effect), CI <1 (Synergism effect), and CI=1 (additive effect), by using computer software (CompySun) for
dose-effect analysis based on the “mass-action law”. This law describes how a chemical reaction takes place under ideal
conditions. Combination Index Equation for two Drugs was estimated as followed: (D)1/(Dx)1+ ((D)2/(Dx)2= CI .
Where in the denominators, (Dx)1 are the doses of Drug1 (Tamslosin) alone that inhibits x% (percentage inhibition of
prostate weight). Likewise, (Dx)2 is the dose of Drug? (finasteride) alone that inhibits x%. In the numerators, (D)1 is
the portion of Drugl in combination (D)1 + (D)2 also inhibits x%. Again, likewise (D)2. Thus (D)1 + (D)2 also inhibits
x% [9].

The statistical analysis was accomplished for this data of experiment; all analyses were performed using SPSS version
16.0. Values are expressed as Mean * SE. Differences among treatment group means were tested by analysis of variance
and LSD tests. The 0.05 level was considered statistically significant for all tests. Effective doses and CI were estimated
using CompySun software [10].

3. Results

The prostate weight% and PI % Inhibition of mice in Tamsulosin treated group at doses (0.017, 0.052, 0.087, 0.123 and
0.158) revealed a gradual significant increase (P<0.05) until reached to saturation at doses 0.123 and 0.158 mg/kg with
means values (80.145+0.37, 65.85+0.33, and 81.566+0.25, 65.74+0.24,) respectively as shown in Table (1).

The prostate weight% and Inhibition PI %of mice in Finasteride treated group at doses (0.175, 0.527, 0.878, 1.230 and

1. 580) revealed a gradual significant increase (P<0.05) until reached to saturation at doses1.230 and 1.580 mg/kg in
means values (62.47+0.35, 68.07+0.16, and 68.67+0.18, 68.39+0.20) respectively as shown in Table (2).
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Table 1 Effect of Tamsulosin doses on inhibition of prostate weight% and Inhibition PI %

Groups/Dose | %Inhibition Pw | %Inhibition PI
D1:0.017 39.70+0.14e 49.00+0.274
D2:0.052 48.18+0.334 52.99+0.35¢
D3: 0.087 76.51+0.31¢ 63.85+0.30b
D4:0.123 80.14+0. 37> 65.85+0.332
D5:0.158 81.56+0.252 65.74+0.242
LSD 0.86 0.88

Means with a different small letter in the same column are significantly different (P<0.05)

Table 2 Effect of Finasteride doses on inhibition of prostate weight% and Inhibition PI %

Groups / Dose | %Inhibition PW | %Inhibition PI
D10.175 9.45+0.15¢ 35.30+0.294
D2 0.527 14.77+0.254 38.58+0.20¢
D3 0.878 53.01+0.18¢ 64.74+0.28b
D4 1.230 62.47+0.35b 68.07+0.162
D5 1.580 68.67+0.182 68.39+0.202
LSD 0.69 0.68

Means with a different small letter in the same column are significantly different (P<0.05)

The PI % inhibition of mice treated with Tamsulosin and Finasteride at doses (0.0085, 0.026, 0.0435, 0.0615, 0.079 )
and (0.0875, 0.2635, 0.439, 0.615, 0.790 ) respectively revealed a gradual significant increase (P<0.05) until reached to
saturation at doses 0.0615, 0.615 and 0.079 , 0.790 mg/kg respectively in means values (96.38+0.54, 93.67+0.49)

respectively (Table 3).

Table 3 Effect of Combination of Tamsulosin and Finasteride doses on inhibition of prostate weight% and Inhibition PI

%

Groups/Com (Tam+Fin) | %Inhibition PW | %]Inhibition PI
D1:(0.0085+0.0875) 36.14+0.364 52.77+0.67¢
D2:(0.026 + 0.263) 42.27+0.76¢ 64.08+0.71P
D3:(0.043 +0.439) 59.03+0.71b 92.39+£0.742
D4: (0.061+ 0.615) 95.18+0.792 93.34£0.902
D5: (0.079+ 0.790) 96.38+0.542 93.67+0.492
LSD 1.93 2.10

Means with a different small letter in the same column are significantly different (P<0.05)

The log dose-response curve inhibition of PI % in groups of mice treated with different doses of Tamsulosin (0.017,
0.052, 0.087, 0.123 and 0.158) and Finasteride (0.175, 0.527, 0.878, 1.23and, 1.58), shown in figures (1 and 2)
respectively. In addition, the simple linear equation revealed the maximum effective dose of Tamsulosin and Finasteride
Inhibition PI % were (0.156 and 0.15) mg/kg and (1.495 and 1.73) mg/kg respectively.
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Figure 1 Log dose-response curve of Tamsulosin on PI inhibition% in Induced BPH
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Figure 2 Log dose-response curve of Finasteride on PI inhibition% in Induced BPH

The effective dose of Combination of Tamsulosin and Finasteride for inhibition PI % was shown in figures 3 and 4. The
value of the combination index was 0.046 and the type of combination was < 1 (Synergism). As well as the Maximum
effective doses were (0.06876, 0.6876) mg/kg respectively, depending on the current experiment.

1r C» Tam
O [ Fina
TamFin

o Dose 2

Figure 3 Dose-Reduction Index (DRI) Plot for Combo: Tam Fin (Tam+Fina [1:10])
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Figure 4 Isobologram for Combo: Tam Fin (Tam +Fina [1:10])

4. Discussion

The development of BPH induced by testosterone propionate leads to a significantly increased in prostate weight and
prostate index [11]. Testosterone demonstrated that being involved-induced mice caused an abnormal proliferation of
epithelial and stromal cells of the prostate. Moreover, resulting in inflammation and enlargement of the prostate, the
prostate enlargement caused compressing the urethra and reducing daily urinary output and increase of prostate
weight , the results agreed with results reported by Kim et al.,” and Dzulsuhaimi et al,[12]. As well as the decrease in
body weight may be attributed to a reduction in appetite and food consumed daily, leading to a decrease in body weight,
these results were agreed with results reported by Mbaka, et al.,[13]. The results of decreased prostate weight and
increased body weight in the group treated with Tamsulosin perhaps due to tamsulosin acted blocking nerve ending
(alpha receptors), lead to relaxing smooth muscles of the prostate and neck bladder, and then reduced testosterone
concentration in the blood by the influence of steroid-forming enzymes in the testes or its inhibitory properties on the
adrenergic and serotonin systems involved in steroid formation that lead to reduce the prostate size and increase in PI
% inhibition [14]. The increase in PI % inhibition in the group treated with Finasteride may be regarded to Finasteride
was reported to decrease the prostate size by inhibiting the formation of the active androgen DHT metabolite from
testosterone, these results agreed with results recorded by Wang et al.,[15], while the results of returned prostate
weight and body weight in the group treated with a combination drug to normal weights may be due to the combination
and synergistic action that were more effective and competent than monotherapy in the treatment of BPH. Combination
therapy with tamsulosin and finasteride was significantly more effective, in the treatment of BPH compared to
tamsulosin alone. Also, these results may be attributed to the ability of finasteride in decreasing the levels of steroid
hormones, by inhibition of 5a-reductase activity led to reducing testosterone and DHT levels in the serum and prostate
[16]. As well as, combination medicinal therapy may be better than monotherapy from tamsulosin or finasteride alone.

5. Conclusion

Tamsulosin treatment was reduced BPH more rapidly than finasteride, and fewer side effects. Combination tamsulosin
with finasteride was more effective and competent in the treatment of BPH than only tamsulosin or finasteride alone
due to the synergistic action lead to minimize the side effect of each drug by decreasing the dose of each one.
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