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ABSTRACT 
 
The pharmacokinetic profiles of once daily oral levofloxacin in seven healthy male volunteers were investigated. The 
aim of the study was to know how pharmacokinetic parameters and pharmacokinetic profiles in Indonesian healthy 
subjects receiving a single oral 500-mg dose of levofloxacin. Samples were taken minimally 3 times of the drug‘s half 
life (which was 24 hours). Blood samples were serially drawn at 0, 0.5, 0.75, 1, 1.25, 1.5, 2, 3, 4, 5, 8,and 24 hours. 
Plasma levofloxacin concentrations were assayed by spectrofluorometry at excitation wavelength 295 nm and emission 
wavelength 496 nm. Pharmacokinetic analysis was performed assuming a open two-compartment model. The 
pharmacokinetic profiles of levofloxacin 500 mg by using blood data such as AUC0-24 were obtained in the range of 
52.74- 88.31 mg.hour/L, AUC0-∞ were obtained in the range of 54.41-69.44 mg.hour/L, Cmaks were obtained in the range 
of 8.60-10.80 mg/L, tmaks were obtained in the range of 0.50-1.25 hour, β were obtained in the range of 0.08-0.14 hour-1, 
t1/2β were obtained in the range of 5.02-9.06 hour, α were obtained in the range of 0.38-3.16 hour-1, Cl were obtained in 
the range of 5.66-9.19 L/hour, and Vd were obtained in the range of 64.73-93.84 L. 
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INTRODUCTION 
 
Fluoroquinolone antibiotic is used mostly in human and 
animal (Piddock 1998). It is wide spectrum antibiotic, 
good bioavailability and widely distributed into body 
tissues, long half life, available on oral and parenteral 
dosage forms. Oral administration is well absorbed so it 
has similar effectivity as parenteral (Reese & Betts 
2000). Levofloxacin is a fluoroquinolone anti-infective 
agent. Like other commercially available 
fluoroquinolones, levofloxacin contains a fluorine at the 
C-6 position of the quinolone nucleus. Like some other 
fluoroquinolones (ciprofloxacin, norfloxacin, 
ofloxacin), levofloxacin contains a piperazinyl group at 
C-7. The piperazinyl group in levofloxacin results in 
increased activity against gram-negative bacteria. 
Levofloxacin is the levorotatory isomer of ofloxacin and 
is 8-128 times as active against susceptible gram-
positive and gram-negative bacteria as the 
dextrorotatory isomer and approximately twice as active 
as racemic ofloxacin. Levofloxacin is used for the 
treatment of gastrointestinal infections, respiratory tract 
infections, skin infections, and urinary tract infections 
(McEvoy 2002).  
 
Levofloxacin is rapidly and completely absorbed from 
the GI tract following oral administration. Peak plasma 

concentrations (Cmax) in healthy subject are attained at 
2.8 mg/L and 5.2 mg/L 1-2 hours following oral 
administration of a single 250- and 500-mg dose. The 
oral bioavailability is approximately 100% and widely 
distributed into body tissues (Fish et al., 1997). 
Levofloxacin inhibits DNA synthesis in susceptible 
organisms via inhibition of type II topoisomerase (DNA 
gyrase) and type IV topoisomerase (Katsung, 2007). 
Levofloxacin inhibits the activity of sub unit A type II 
topoisomerase thereby inhibits DNA replication, 
transcription, reparation, recombination, and 
transposition resulting in cell death (McEvoy, 2002). 
 
Levofloxacin is active against gram-positive bacteria 
including Streptococcus pneumoniae and penicillin-
resistant Staphylococcus aureus (Reese dan Beets, 
2000). It is also potent against gram-negative bacteria 
and resulting good antipseudomonal activity because of 
its completely oral bioavailability. In comparison with 
other fluoroquinolones, levofloxacin has great activity 
against Bacteroides fragilis, Clamydia spp., 
Mycoplasma pneumonia and Mycobacterium spp. In 
ensuring that patient achieves rational, effective, and 
safe medication, the utilization of levofloxacin should 
be right indication, right patient, right dose 
regimentation (dose and direction of use), and alert to 
side effects. For those reasons, pharmacokinetic study 
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needs to be done as one of information sources to 
predict the achievement of goal's therapy. 
 
 
MATERIALS AND METHODS 
 
This study was done in seven Indonesian healthy male 
volunteers as WHO's rules and fulfill the inclusion and 
exclusion criteria. One week before the treatment, 
subjects didn't allow to use any kind of drugs. Subjects 
were required to fast for ten hours from the evening 
until morning before study. The single 500-mg oral dose 
of levofloxacin was administered orally with 200 ml of 
water. Subjects allowed to eat four hours after drug 
administration (Shargel et al., 2005). Blood samples 
(approximately 5 ml) were collected at nominal time of 
0, 0.5, 0.75, 1, 1.25, 1.5, 2, 3, 4, 5, 8, and 24 hours after 
dosing (Friek et al., 1998). Blood samples were drawn 
using 0.1 ml heparin-containing spuit and immediately 
collected into 10 ml venoject tubes. All blood samples 
were centrifugated at 2500 rpm for 15 minutes to obtain 
plasma, which were frozen at -20oC until analysis 
(Wong et al., 1997). Quantification of levofloxacin in 
plasma was determined using spectrofluorometric 
method following the previous study by El-Kommos et 

al. (2003) with some modifications at excitation 
wavelength and emission wavelength. 
 
  
RESULTS 
 
Maximum excitation and emission wavelength of 
levofloxacin were determined by spectrofluorometer at 
wavelength interval 200-600 nm. The result was 295 nm 
as maximum excitation wavelength and 496 nm as 
maximum emission wavelength. The profile of 
levofloxacin at excitation and emission wavelength is 
presented at Figure 1. Standard curve of linierity was 
calculated by determine the intensity value of 
levofloxacin standard solutions at concentrations 
interval 0.5 – 16 μg/ml. The result of linierity is shown 
at table 1 and standard curve of linierity is presented at 
Figure 2.  

 
 
 
 
 
  

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 Note : _____  : excitation line 

                      - - - - - : emission line 
 

 
         Figure 1. The profile maximum wavelength of levofloxacin at excitation wavelength 295 nm and  
                                emission wavelength 496 nm 

 
 
 
 

In
te

ns
ity

 



Pharmacokinetic Parameters Determination of a Single 500-Mg Oral Dose of Levofloxacin ... (Toetik Aryani, Suharjono, Febri Hari Murti) 

 276

Table 1. Intensity values of levofloxacin standard solutions (concentrations interval 0.5 – 16 
μg/ml) at excitation wavelength 295 nm and emission wavelength 496 nm 

 
Concentrations of Levofloxacin Standard 

Solutions (μg/ml) 
Intensity 

0.50 3.360 
1 7.387 
2 14.760 
4 27.790 
6 48.315 
8 59.560 

12 86.910 
16 121.620 

 

                      
Figure 2. Levofloxacin standard curve of linierity at excitation wavelength 295 nm and  

emission wavelength 496 nm 
 
 
According to levofloxacin standard curve of linierity 
(concentrations vs intensity), calculated regression 
equation was y = 7.524x – 0.342, with correlation 
coefficient (rcalc) 0.9988 and rtable 0.707 (df = 6; α = 
0.05). Determination of % recovery was done by 

subtitute the intensity value of levofloxacin solution 
added into plasma to regression linierity equation. The 
recovery concentrations of levofloxacin in plasma is 
shown at table 2 and curve of recovery is presented at 
Figure 3. 

 
 
 
Table 2. The concentrations of levofloxacin in plasma at excitation wavelength 295 nm and emission wavelength 496 

nm 
 

Intensity Levofloxacin concentration 
(μg/ml) 1st rep 2nd rep 3rd rep 

Mean of intensity Recovery Concentration 
(μg/ml) 

% Recovery 
 

0.5 3.315 3.311 3.316 3.314 0.49 97.18 
1 6.925 6.902 6.925 6.917 0.96 96.48 
2 12.970 12.960 12.970 12.967 1.77 88.44 
4 24.480 24.500 24.510 24.497 3.30 82.53 
6 44.025 44.000 44.065 44.030 5.90 98.29 
8 51.960 51.925 51.965 51.950 6.95 86.88 
12 83.21 83.22 83.24 83.223 11.11 92.55 
16 110.905 110.82 110.92 110.882 14.78 92.39 

Mean of % Recovery = 91.84% ± 5.55 
 

y = 7,524x - 0,342 
r = 0,9988
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y = 6,9547x - 0,8099
r = 0,9988
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Figure 3. Levofloxacin recovery curve at excitation wavelength 295 nm and emission wavelength 496 nm 

 
 
 
According to the figure 3 was known that recovery 
curve had regression equation y = 6,9547x – 0,8099, 
with rcalc = 0,9988 (rtable = 0,707; df = 6; α =0,05). 

Correlation between the concentrations of levofloxacin 
with intensity from standard solutions and recovery of 
levofloxacin added in plasma is presented at Figure 4
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Figure 4. Linearity curve of standard solutions and recovery of levofloxacin at excitation wavelength 295 nm and 

emission wavelength 496 nm 
 
 
Plasma concentrations of single 500-mg oral dose of 
levofloxacin at all healthy subjects is presented at table 
3. The calculated-based results of oral dose levofloxacin 

pharmacokinetic parameters at all healthy subjects is 
shown at table 4 and the pharmacokinetic profile is 
presented at Figure 5. 
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Table 3. Plasma concentrations of single 500-mg oral dose of levofloxacin at all healthy subjects 
 

Plasma concentration of levofloxacin at nominal time  
(hours after dosing) 

Subject 

0 0.5 0.75 1 1.25 1.5 2 3 4 5 8 24 
MS 0 5.57 7.35 8.60 7.65 7.09 6.82 4.57 3.81 2.93 2.20 0.23 
YN 0 5.26 10.80 10.62 4.51 7.20 4.91 5.06 5.01 3.49 2.69 0.70 
SN 0 8.46 9.18 8.13 7.46 6.84 7.03 5.72 5.57 3.86 4.44 1.24 
DJ 0 9.67 7.87 7.33 6.68 5.68 6.86 4.37 5.25 4.65 4.39 1.11 
HR 0 8.62 10.79 7.69 5.73 5.22 5.02 5.18 4.15 2.97 2.94 0.48 
IW 0 5.51 8.60 6.38 6.46 5.93 8.27 4.73 4.50 3.85 3.00 0.48 
ZA 0 8.39 8.95 8.65 9.00 7.90 6.97 5.87 5.20 3.90 2.41 0.54 

Mean 0 7.35 9.08 8.20 6.78 6.55 6.55 5.07 4.78 3.66 3.15 0.68 
SD 0 1.84 1.33 1.33 1.44 0.96 1.19 0.57 0.64 0.60 0.91 0.37 

 
 

 
Table 4. Pharmacokinetic parameters of single 500-mg oral dose of levofloxacin at all healthy subjects 

 
Subject AUC0-24 

(mg.hr/L) 
AUC0-∞ 

(mg.hr/L) 
Cmaks 

(mg/L) 
tmaks (hr) β 

(/hr) 
t1/2β 
(hr) 

α 
(/hr) 

Cl 
(L/hr) 

Vd 
(L) 

MS 52.74 54.41 8.60 1.00 0.14 5.02 0.99 9.19 66.62 
YN 63.04 - 10.81 0.75 0.08 8.20 0.84 7.93 93.84 
SN 88.31 - 9.18 0.75 0.08 9.06 1.30 5.66 74.05 
DJ 85.88 - 9.67 0.50 0.08 8.88 3.16 5.82 74.58 
HR 62.05 66.44 10.79 0.75 0.11 6.33 1.00 7.53 68.80 
IW 65.12 69.44 8.60 0.75 0.11 6.23 0.92 7.20 64.73 
ZA 64.07 69.44 9.00 1.25 0.10 6.89 0.38 7.20 71.55 

Mean 68.74 64.93 9.52 0.82 0.10 7.23 1.23 7.22 73.45 
SD 13.20 7.16 0.94 0.24 0.02 1.52 0.90 1.22 9.71 
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Figure 5. Pharmacokinetic profile of single 500-mg oral dose of levofloxacin 
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DISCUSSION 
 
This study found the maximum wavelength for 
quantification of levofloxacin were 295 nm as excitation 
wavelength and 496 nm as emission wavelength. Those 
wavelengths were appropriate with wavelength interval 
from previous study (El-kommos et al, 2003) at 274-295 
nm for maximum excitation and 402-495 nm for 
maximum emission wavelengths. The concentration of 
levofloxacin standard solutions were made at range 0.5 
– 16.0 μg/ml for linierity determination. Table 1 and 
figure 2 obtained regression equation y = 7.524x – 
0.342, r calc = 0.9988 (r table = 0.707; df = 6; α = 0.05) so 
there was linier correlation between concentrations and 
intensities. For recovery data, Table 2 and Figure 3 
showed regression equation y = 6.9547x – 0.8099, rcalc = 
0,9988 (rtabel = 0,707; df = 6; α = 0,05). This recovery 
method was accurate because the calculated % recovery 
(91.84 ± 5.55%) had fulfilled the requirement (80 – 
120%) for method validation (Yuwono et al. 1999). 
 
Determination of pharmacokinetic parameters from 
levofloxacin plasma concentration-time curve were 
analyzed by open two-compartment model 
characteristics. At figure 5, reduction of levofloxacin 
plasma concentration-time followed open two-
compartment kinetic which was signed by biphasic 
bend. Those biphasic showed rapidly disposition phase 
(distribution) followed by slowly disposition phase 
(elimination). Peak plasma concentration was attained 
0.50 – 1.25 hours at 8.60-10.80 μg/ml after single 500-
mg oral dose of levofloxacin. Elimination half-life was 
approximately 5.02 – 9.06 hours compared with literary 
that been stated approximately 6.80 – 7.40 hours 
(Croom & Goa, 2003). Area under the concentration-
time curve from time 0 extrapolated to infinity (AUC0-∞) 
was 54.41 – 69.44 mg.hour/L compared with literary 
49.30 mg.hour/L (Wagenlehner 2005). Total clearance 
(Cl) value was 7.20 – 9.19 L/hour compared with 
literary 10.50 – 11.90 L/hour (Croom & Goa 2003). 
Those variance were caused by several factors, such as 
using different analytical method which influence the 
method sensitivity. Previous researchers used HPLC 
method which had highly precision and accuration 
among others physicochemistry analysis whereas this 
study used spectrofluorometric method. 
 
This study was expected as one of levofloxacin dose 
administration consideration to the patient. Several 
factors ought to be considered, i.e patient body's weight 
and lipid profile (fat composition) because of the 
characteristic of levofloxacin which could be widely 
distributed to body tissues and fluids. The alteration of 
body's weight and fat composition would influence the 
drug distribution volume thereby impact levofloxacin 

plasma concentration. Therefore further study need to 
be done in European healthy subjects with similar 
analytical method so the results more closer with the 
real conditions. 
   
 
CONCLUSIONS 
 
According to the results of pharmacokinetic parameters 
determination for single 500-mg oral dose of 
levofloxacin in Indonesian healthy subjects, the value of 
levofloxacin pharmacokinetic parameters were 
obtained. Those were AUC0-24 in the range of 52.74 – 
88.31 mg.hour/L, AUC0-∞ in the range of 54.41 - 69.44 
mg.hour/L, Cmax in the range of 8.60 - 10.80 mg/L, tmax 
in the range of 0.50 – 1.25 hours, t1/2 in the range of 
5.02 – 9.06 hours, Cl in the range of 5.66 – 9.19 L/hour, 
and Vd in the range of 64.73 – 93.84 L. 
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