
(Influence on pharmacokinetics of antibacterial drugs and nonsteroidal
anti-inflammatory drugs in masticatory deficiency rats)

1) 2)

1

2



1) 2)

1

2

Corresponding author:

: 271-8587
2-870-1

Research Institute of Oral Science, Nihon University School of Dentistry at Matsudo,
2-870-1, Sakaecho-Nishi, Matsudo, Chiba 271-8587, Japan

: 047-360-9476
Fax : 047-360-9476
E-mail: kuboyama.noboru@nihon-u.ac.jp

Department of Pediatric Dentistry, Nihon University School of Dentistry at Matsudo, 2-870-1
Sakaecho-Nishi Matsudo, Chiba, 271-8587 Japan
Telephone: 047-360-9427
Telefax   :047-360-9429
E-mail:maeda.takahide@nihon-u.ac.jp



Bacampicillin (BAPC) Cefaclor (CCL)
Acetylsalicylic acid (ASA) Indomethacin (IDM)

Wistar 5 1 5 8
10

1 4 (Solid ) 5 8 (Mud
1 1) Solid Mud BAPC CCL

ASA20mg/kg IDM 10mg/kg ABPC CCL
Micrococcus luteus ATCC 9341 paper disc ASA
IDM High-performance Liquid Chromatography (HPLC)

BAPC Cmax Solid 5.34 Mud
6.85 Tmax 23.3 min 37.5 min

Solid Mud AUC
10.4 hr/ml 14.5 g hr/ml CCL Cmax Solid

5.44 Mud 7.17 Tmax 44.4 min 51.0 min
ka 1.59 hr-1 1.51 hr-1

ke 1.14 hr-1 0.69 hr-1 ASA Cmax Tmax AUC
t1/2 Mud

IDM ASA Mud
Mud Solid

Cmax Tmax AUC t1/2
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Wistar 4 SPF
23±1 60±10 % 12

MF®

1
51.6±7.1 g

08-0004

Bacampicillin Hydrochloride BAPC Cefaclor
CCL Acetylsalicylic acid ( ASA )

Indomethacin ( IDM ) Sigma-Aldrich ASA
IDM High-performance Liquid 

Chromatography HPLC 655p HPLC
638-41 UV Bondapak C18

Waters

1

Wistar 5 1 5 8 1 4
Solid 5 8 1

1
Mud

10 12 Solid Mud BAPC CCL
20mg/kg ASA 20mg/kg IDM 10mg/kg 
100g 1ml 15 30 45 1
1.5 2 3 6 12 24

3,000 rpm 10 1
BAPC CCL BAPC

Ampicillin (ABPC) ABPC
Micrococcus luteus ATCC 9341 Bacto-Penassay Seed Agar
paper disc Standard ABPC CCL 

30 18hr

ASA IDM 0.1ml 0.3M 1ml
ASA pH p-toluic acid

HPLC IDM 0.3 M 1 ml
6ml 1,725 g 5
0.2 M 1,725 g 5



mefenamic acid 40
HPLC ASA

ASA 2
ASA IDM HPLC

ASA 0.1% phosphoric acid:acetonitril=70:30 IDM 0.1M
acetic acid:acetonitrile=30:70 ml

ASA 237.0 nm IDM 254.0 nm 0.1ml internal standard 
ASA p-toluic acid IDM mefenamic acid HPLC

3
personal computer Microsoft Excel version 97

BAPC CCL ASA one-compartment open model IDM
two-compartment open model

Cmax Tmax
Ka Ke t1/2 AUC

Cmax Tmax
Ke t1/2 0.693 

2 3
± Mean±SD Solid Mud

Cmax Tmax Ka Ke t1/2 AUC
2 t– 5 % p<0.05



Solid Mud 1
Solid

222.1±27.3 g Mud 201.4±31.8 g  
1 BAPC
BAPC 20mg/kg ABPC 4

BAPC Cmax Solid 5.7 Mud 7.4 Mud 
p<0.01 Tmax Solid 30 min Mud 45 min

BAPC one-compartment model BAPC
1 Cmax Solid Mud 

5.34±0.85 6.85±1.21 p<0.01 Tmax 23.3±3.5 min
37.5±5.4 min p<0.001 AUC0-6 Solid Mud 
40 p<0.01 Ke Solid
0.86±0.11 hr-1 Mud 0.67±0.09 hr-1 Mud p<0.01
t1/2 Solid Mud 54.3±8.4 min 68.5±6.0 min p<0.01 Solid

Mud t1/2 BAPC
                                                                  4

2 CCL
CCL 20mg/kg CCL 5

Cmax Solid 5.66 Mud 7.52 Tmax Solid 30
min Mud 45 min CCL one-compartment model

1 Cmax Solid Mud 5.44±0.58 7.17±0.86
p<0.01 Tmax 44.4±5.7 min 51.0±3.8 min p<0.05

AUC0-6 11.15±2.24 μg·hr/ml 15.19±3.17 μg·hr/ml Mud 
p<0.01 ka Ke Solid Mud 

t1/2 Solid Mud 36.6±4.8 min 57.6±8.4 min
p<0.001 Mud BAPC CCL

5 1
3 ASA
ASA 20 mg/kg 6 Cmax
Mud Tmax

30 min 12 50 /ml
ASA one-compartment model 2

ASA Cmax Solid Mud 86.6±9.5 100.4±22.3
Tmax 21.9±4.9 min 26.3±5.4

min AUC0-24 1062±145 μg·hr/ml 1270±279 μg·hr/ml Mud 
t1/2 Solid

Mud 

6
4 IDM
IDM 10mg/kg IDM 7 Cmax



85.6±10.1 91.3±13.2 Mud 
Tmax 15 min IDM

two-compartmenta model
2 IDM Cmax Solid Mud 77.6±10.7

80.8±8.5 Tmax 10.3±1.2 min 10.6±2.4 min
AUC0-12 333.1±63.4 μg·hr/ml 414.5±71.5 μg·hr/ml Mud 

t1/2 Solid Mud 
1.84±0.38 hr 2.23±0.20 hr Mud p<0.05

t1/2

7 2



Mud

Solid

Solid Mud BAPC CCL
ASA IDM 12

(1) BAPC
BAPC 20mg/kg Cmax Solid

Mud 5.34±0.85 6.85±1.21 Tmax
23.3±3.5 min 37.5±5.4 min AUC0-6 10.4±1.5 μg·hr/ml
14.5±2.4 μg·hr/ml Solid Mud 40 p<0.01

t1/2 Mud (Ke)
0.86±0.11 hr-1 0.67±0.09 hr-1 Solid

Mud BAPC 1
BAPC BAPC 250 mg

Cmax 6.3 /ml Tmax 60 min 6 0.2 /ml
4 12 BAPC 10 mg/kg 20 mg/kg

Cmax Tmax 60 min 45.6 min AUC 14.67
μg·hr/ml 23.26 μg·hr/ml t1/2

45.23 min 61.16 min 33)

(2) CCL
CCL 20mg/kg Cmax Solid Mud 5.44±0.58

7.17±0.86 Tmax 44.4±5.7 min 51.0±3.8 min AUC0-6

Solid Mud 40 p<0.01 t1/2 Solid
Mud 36.6±4.8 min 57.6±8.4 min p<0.001 Ke

Solid Mud Mud BAPC CCL
1

CCL 250mg Cmax 7.97
Tmax 42.0 min t1/2 35.4 min AUC0-6 9.68 μg·hr/ml CCL 100mg
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min AUC0-6 11.1 μg·hr/ml 34-36
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AAbstract  

In this study, we aimed to investigate the effect of diet and pharmacokinetics of 

antibacterial and nonsteroidal anti-inflammatory drugs, Bacampicillin 

(BAPC), Cefaclor (CCL), Acetylsalicylic acid (ASA) and Indomethacin (IDM) in young 

rats with malocclusion. Group of 8, 5-week old male Wistar rats were fed on solid 

(Solid-G) and mud diet (Mud-G) for 10 weeks. The all molars of Mud-G were 

extracted to induce malocclusion. BAPC, CCL concentrations in rat plasma after oral 

administration of BAPC, CCL (20 mg/kg) were measured by paper disk method. The 

plasma concentration of the unchanged form was determined by HPLC serially for 12 

h after single oral dose of 20 mg/kg ASA and 10 mg/kg IDM. For pharmacokinetic 

analysis, BAPC, CCL, and ASA from one-compartment model, IDM from 

two-compartment model were applied to the time course of the plasma levels. Values 

for the following pharmacokinetic parameters were obtained. BAPC: Cmax (6.85 

μg/ml) of Mud-G was significantly higher than that of Solid-G (5.34 μg/ml, p< 0.01). 

Tmax of Solid-G and Mud-G was 23.3 and 37.5 min, respectively. AUC of Solid-G and 

Mud-G was 10.4 and 14.5 μg hr/ml, respectively. CCL: Cmax (7.17 μg/ml) of Mud-G 

was significantly higher than that of Solid-G (5.44 μg/ml, p< 0.01), Tmax of Solid-G 

and Mud-G was 44.4 and 51.0 min, respectively, and ke level of Solid-G and Mud-G 

was 1.14 hr-1 and 0.69 hr-1, respectively. Cmax, Tmax, t1/2 and AUC on 

pharmacokinetics of ASA and IDM in Mud-G were higher than that of Solid-G, while 

ASA and IDM in Mud-G was not significantly different than those of Solid-G. Cmax, 

Tmax, t1/2 and AUC on pharmacokinetics of BAPC and CCL in Mud-G remarkably 

showed significant increase in comparison with Solid-G, while no significant 

difference in ASA and IDM was observed between Solid-G and Mud-G. These results 

suggest that high drug concentration in the plasma and slow disappearance of drugs 

from the plasma result in longer drug stay period in the body in Mud-G. 
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1           Solid        5         BAPC                20 mg/kg
2 Solid              5         CCL                  20 mg/kg        
3           Solid              5         ASA                   20 mg/kg
4           Solid              5         IDM                   10 mg/kg

5           Mud                   5         BAPC                20 mg/kg
6           Mud                   5         CCL                  20 mg/kg
7           Mud                   5         ASA                   20 mg/kg
8           Mud                   5         IDM                  10 mg/kg

Solid
Mud 1 1
BAPC;Bacampicillin Hydrochloride
CCL;Cefaclor
ASA;Acetylsalicylic acid
IDM;Indomethacin

1

17



0.1 ml 
1 ml 0.3 M 
6 ml 

1,725 g 5 min

1,725 g 5 min
0.5 ml 0.2 M 

40

(HPLC)

0.5 ml 

2

18



      μBondapak C18 Column (Waters)
          0.1% : (70:30)

UV 237.0 nm
1 ml/min

       p-

3

       μBondapak C18 Column (Waters)
           0.1M : (30:70)

UV 254.0 nm
           1 ml/min
          

Salicylic acid

Indomethacin
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IDM 10 mg /kg 

ID
M

 
(μ

g/
m

l)

Solid 
Mud  

7

0

20

40

60

80

100

23



    Solid    Mud

Tmax (min)       23.3 3.5       37.5 5.4
Cmax (μg/ml)       5.34 0.85        6.85 1.21

   ka (hr-1) 6.01 0.79     4.63 0.36
ke (hr-1)     0.86 0.11 0.67 0.09

                  AUC0-6 (μg·hr/ml)   10.4 1.5 14.5 2.4
                   t1/2 (min)                           54.3 8.4 68.5 6.0
                 
                   Tmax (min)     44.4 5.7 51.0 3.8

Cmax (μg/ml)         5.44 0.58 7.17 0.86
ka(hr-1) 1.59 0.22 1.51 0.72
ke(hr-1) 1.14 0.14 0.69 0.10

                  AUC0-6 (μg·hr/ml) 11.15 2.24 15.19 3.17
                   t1/2 (min)                  36.6 4.8 57.6 8.4 

CCL

BAPC

1

* p < 0.05 ** p < 0.001 *** p < 0.001 

**
**

**

*
**

**

***

**

***

***

**
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IDM

ASA

     Solid Mud

Tmax (min)         21.9 4.9    26.3 5.4
Cmax (μg/ml)        86.6 9.5       100.4 22.3

   ka (hr-1) 6.21 1.42 5.57 1.98
ke (hr-1)         0.09 0.01    0.08 0.02

                  AUC0-24 (μg·hr/ml)   1062 145    1270 279
                   t1/2 (hr)                   8.53 1.18    9.02 1.51
                   
                  Tmax (min)        10.3 1.2 10.6 2.4

Cmax (μg/ml)            77.6 10.7 80.8 8.5
ka (hr-1)                                  25.3 2.7 23.5 5.0
ke (hr-1)                                  0.38 0.05 0.32 0.04

                  AUC0-12 (μg·hr/ml)  333.1 63.4 414.5 71.5
                   t1/2 (hr)                       1.84 0.38    2.23 0.20

* p < 0.05

*

2
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1. 

2. Acetylsalicylic acid Indomethacin

3. HPLC Salicylic acid Indomethacin

4. Bacampicillin 20 mg/kg ampicillin

5. Cefaclor 20 mg/kg

6. Acetylsalicylic acid 20 mg/kg salicylic acid

7. Indomethacin 10 mg/kg

1. Bacampicillin Cefaclor

2. Acetylsalicylic acid Indomethacin

1/2
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