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The primary objective of the present work was to investigate the effect of terazosin on the pharmacokinetics 
of levofloxacin in prostate, when combined therapy of terazosin hydrochloride and levofloxacin were applied 
to treat bacterial prostatitis in the rat. A total of 100 rats with bacterial prostatitis were randomized into 
the control group and the research group, with 50 rats in each group. Levofloxacin solution was injected 
intravenously to the rats of both groups. Terazosin hydrochloride solution was given by gavage to the rats 
of the research group, while solvent was administrated by gavage to the rats of control group. After drug 
administration, the rat prostate was harvested and homogenized and the levofloxacin concentration was 
analysed. The drug-time curves in both groups were accorded with two compartments model. Compared 
with the control group, the t½β, Cmax and AUC0–12 was significantly higher in the research group. And there 
was significant difference in the levofloxacin concentration of prostate between both groups (p<0.05). The 
levofloxacin concentration and distribution were significantly elevated by terazosin hydrochloride, which 
could improve the prognosis of prostatitis and obtain better therapeutic efficacy.
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Prostatitis, caused by complicated factors, is mainly 
characterized by urethral exciting symptom and 
chronic pelvic pain. As a common disease of urology 
surgery, prostatitis mostly occur in males less than 
50 y old[1,2]. Currently, the incidence of prostatitis has 
increased. However, the specific causes of prostatitis 
have remained unknown. For nonbacterial prostatitis, 
the primary therapeutic target is to actively improve the 
clinical symptoms. A new categorization approach for 
prostatitis was advanced by National Institutes of Health 
(NIH) in 1995, which is as follows, type I refers to acute 
bacterial prostatitis in the traditional categorization 
method, type II refers to chronic bacterial prostatitis in 
the traditional categorization method, type III refers to 

chronic prostatitis/chronic pelvic pain syndrome and 
type IV refers to asymptomatic prostatitis[3-5]. Of those, 
the relatively common type is nonbacterial prostatitis.

Prostatitis (fig. 1) has complex causes and persistence 
course, which can happen recurrently and thus affecting 
the patient’s quality of life to a varied degree. Single use 
of antibiotics to treat prostatitis requires long treatment 
course and the therapeutic results were not satisfactory. 
Therefore, combination therapy regimen is desirable 
to significantly promote the therapeutic efficacy. In 
this study, the effect of terazosin was explored on the 
pharmacokinetics of levofloxacin in the treatment of 
prostatitis, aiming to provide valuable evidence for 
clinical treatment. 
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A total of 100 male pathogen-free Sprague Dawley rats 
were procured from the Animal Experimental Center 
of Chongqing Medical University were used in this 
study. The average weight of rats was 200.18±20.17 g, 
ranging from 180-220 g. Standard strain of Escherichia 
coli (ATCC25922) used in this study was provided 
by the Department of Microbiology, Chongqing 
Medical University, which was formulated into a 
suspension with 1.8×107 CFU/ml. The treatment is 
comprised of terazosin hydrochloride tablets (SECCO 
Pharmaceuticals, Batch No. 080617) and levofloxacin 
lactate injection (Zhejiang Pharmaceutical Co., Ltd. 
Xinchang Pharmaceutical Factory, Batch No. 081112). 
Equipment used included, A HPLC system (Agilent 
1100 Series, Agilent 1100 Pump System with an Agilent 
1100 adjustable Wavelength UV Detector), low speed 
centrifuge (B160A Medical), rapid mixer (SK-1), high 
speed disperser (GF-1), high speed benchtop centrifuge 
(TGL-10 ) and an electronic balance (Sartorius). This 
study was approved by the university ethics association.

The rat bacterial prostatitis model was established. 
The rats were subjected to fasting 12 h before 
experiment while free access to drinking water was 
provided. Abdominal anesthesia was given with 
sodium pentobarbital solution (3 %), and then the 
skin was prepared. An incision was made in the 
midline of the abdomen to the abdominal cavity, the 

bladder and bilateral seminal vesicles were elevated, 
and the prostate dorsal leaf attached to the outside of 
the bladder neck was fully exposed. Escherichia coli 
broth was injected into both sides of the rat prostate. 
The iodophor cotton ball was slightly pressed against 
the needle eye. Last, the abdominal wall muscle and 
skin were sutured, and the wound was disinfected with 
iodine. The rats were placed back in the cage. Five 
days later, bacterial prostatitis model was established, 
with success rate of 100 %. The rats were randomized 
into the control group and the research group, with  
50 rats in each group. Levofloxacin solution (44 mg/kg) 
was injected intravenously to the rats of both groups. 
Terazosin hydrochloride solution was given by 
gavage to the rats of the research group at a dosage of  
0.44 mg/kg, which was performed one more time  
12 h later. However, vehicle was administered by 
gavage to the rats of the control group twice. Five rats 
were sacrificed at different times after administration 
of levofloxacin. The prostate tissue was harvested and 
dried with a filter paper to weigh. The prostate tissue 
was placed in a test tube and chopped into pieces. Then 
physiological saline was added to prepare a tissue 
homogenate[6]. Finally, the drug content in the prostate 
tissue was measured.

First, the chromatographic behavior was observed. 
Under chromatographic conditions, the tR of 
levofloxacin in the prostate tissue homogenate was 
about 5 min, which had a relatively ideal levofloxacin 
peak shape, as shown in fig. 2. Secondly, the standard 
curve, linear relationship and minimum quantifiable 
concentration were determined. Levofloxacin was 
added to the blank prostate homogenate to give a 
concentration of 12.2, 6.1, 3.05, 1.525, 0.7625, 0.3812 
and 0.1906 μg/ml, in order to obtain a standard curve 
in prostate matrix. Moreover, intraday and interday 
precision were measured. According to the method of 
sample processing, 3 standard concentrations of 12.2, 
3.05, and 0.7625 μg/ml were selected and 4 samples 
were chosen to obtain the intraday and interday 
difference. Meanwhile, the recovery rate of this method 
was evaluated, as shown in Table 1. Finally, the freezer 

Concentration 
(μg/ml)

Intraday difference Interdaydifference Levofloxacin recovery
Actual 

concentration 
(μg/ml)

RSD (%)
Actual 

concentration 
(μg/ml)

RSD (%) Recovery rate 
(%) RSD (%)

12.2 12.9±0.9 6.6 12.4±0.2 8.2 90.27±0.60 0.8
3.05 3.10±0.3 6.6 3.08±0.5 9.9 96.58±0.82 0.9
0.7625 0.7893±0.0256 6.2 0.7673±0.0528 6.5 105.83±10.29 10.5

TABLE 1: THE INTRADAY AND INTERDAY PRECISION AND LEVOFLOXACIN RECOVERY

Mean±standard deviation

 
Fig. 1: The lesion of prostatitis
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stability was observed, repeated freezing and thawing 
of the prostate tissue homogenate was performed. Then 
the test was made after management. The result showed 
that the prostate tissue homogenate has relatively high 
stability in measuring levofloxacin within 5 d under 
repeated freeze-thaw management.

Statistical analysis was performed using SPSS21.0. 
All quantitative data were expressed in the form of 
mean±standard deviation, and comparisons were 
made with t-test. Enumeration data were expressed in 
the form of natural number (n)+percentage (%), and 
comparisons were made with chi-square test. P<0.05 
represents the intergroup difference was of statistically 
significance.

As shown in Table 2, results showed that levofloxacin 
concentration in the prostate at different time points was 
significantly elevated in the research group, compared 
to the control group (p<0.05). As shown in Table 3, there 
was significant difference in the drug concentration of 
different time period between both the groups (p<0.05).

In recent years, combination therapy of antibiotics 
and α1-adrenergic receptor blockers were generally 
applied in the treatment of prostatitis, which can yield 
favorable results. Of those, combination regimen of 
terazosin hydrochloride and levofloxacin have been 
widely used[7,8]. Currently, research had shown that the 
theory to explain the pathogenesis of prostatitis (fig. 3) 
is urinary reflux. This situation would occur if the 
α-adrenergic receptor was stimulated, which could 
further bring prostatitis. Terazosin could effectively 
reduce the urethral pressure and alleviate urinary 
reflux. Therefore, the combination of both drug could 
fully exert therapeutic effect.

The results of this study proved that terazosin can 
not only increase the concentration of levofloxacin 
in the prostatitis tissue, but also advance the peak 
concentration, obtain a longer half-life period, 
reduce the clearance rate and increase the duration of 
effective drug concentration. There is an abundance 
of α-adrenergic receptors in the prostate matrix and 

Groups 1 min 15 min 30 min 60 min 120 min 480 min 720 min

Research group 17.29±0.63 120.8±27.40 88.05±16.65 79.22±19.01 69.04±15.34 32.13±10.56 3.94±0.67

Control group 6.18±0.67 95.09±25.36 66.12±22.30 56.28±19.00 36.99±13.20 4.89±1.94 1.78±0.52
t 10.93 17.89 9.37 11.29 15.66 20.18 10.35
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

TABLE 2: COMPARISON OF THE LEVOFLOXACIN CONCENTRATION IN THE PROSTATE AT DIFFERENT 
TIME POINTS BETWEEN BOTH GROUPS

Mean±standard deviation

Groups t½β (h) t max (h) Cmax (μg/g) AUC0–12 (μg·h/g) CL (g/h)
Research group 6.58±2.69 0.20±0.10 148.51±40.23 610.29±220.78 0.06±0.01
Control group 2.12±0.75 0.98±0.20 73.22±22.19 255.678±90.72 0.36±0.02
t 7.04 6.58 9.01 5.66 6.27
P <0.05 <0.05 <0.05 <0.05 <0.05

TABLE 3: PHARMACOKINETICS OF LEVOFLOXACIN IN THE PROSTATE OF RAT MODEL OF BACTERIAL 
PROSTATITIS 

Mean±standard deviation

 
Fig. 3: Image of prostatitis

levofloxacin
norfloxacin

Fig. 2: Chromatographic analysis of drug concentration
A, B and C respectively indicate blank prostate tissue 
homogenate, prostate homogenate+levofloxacin+norfloxacin, 1 
hour after drug administration, 1. levofloxacin, 2. norfloxacin
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capsule, more than 70 % of which are α1A subtypes. 
Smooth muscle will contract when the receptors are 
excited, leaving the prostate tissue in a state of tension.

Terazosin, a novel highly selective α1 receptor blocker 
could relax the smooth muscle in the prostate and 
effectively dilates the blood vessels, thus increasing 
blood flow and the antimicrobial drug concentration 
of the tissue. Therefore, terazosin could increase 
the levofloxacin level in prostatitis tissues and 
assist levofloxacin in the treatment of prostatitis. By 
combination therapy, it can improve the prognosis and 
thereby the qhality of life of the patients. The results 
of this study were inline with many studies, which can 
provide valuable basis for clinical treatment[9-16].

To sum up, prostatitis is a disease of high incidence, 
with relatively complicated pathogenic factors, which 
has a certain impact on the patient’s work and life. 
Ideal effects couldn’t be obtained by single medication, 
and it is easy to cause disease progression. Therefore, 
it is of great importance to adopt combination therapy 
which is more effective. The current application of 
terazosin combined with levofloxacin is relatively 
common. In this study, the effects of terazosin on the 
pharmacokinetics of levofloxacin in the treatment 
of prostatitis were evaluated in a rat model. HPLC 
method was used to determine levofloxacin level in the 
tissue, which has high detection accuracy. Meanwhile, 
levofloxacin hydrochloride and impurity peaks were 
well separated under the chromatographic conditions. 
Results showed that terazosin can not only significantly 
increase the levofloxacin level in prostatitis, but 
also enhance its peak concentration, increase half-
life, positively increase blood flow, and improve the 
distribution of levofloxacin in tissues.
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