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Vancomycin 3  

  



1 Teicoplanin  

 

2-1-1  

 

2-1-1-1.  

Teicoplanin (Sanofi K.K., Tokyo, Japan)  

Bovine Serum Albumin (BSA), N- (γ-maleimido-butyryloxy) succinimide (GMBS) 

(Dojindo Laboratories, Kumamoto, Japan)  

Modified Lowery Protein Assay Kit (Thermo Fisher Scientific, Waltham, MA, USA)  

Freund’s complete adjuvant (Difco Laboratories, Detroit, MI, USA)  

Sodium pentobarbital (Abbott Laboratories, North Chicago, IL, USA)  

Heparin sodium (AY Pharmaceuticals Co., Ltd. Tokyo, Japan)  

Hydrogen peroxide (NACALAI TESQUE, Kyoto, Japan)  

Protease (Type XXIV: Bacterial; Sigma-Aldrich Co. Inc., St. Louis, MO, USA)  

Sodium borohydride (NaBH4) (Sigma-Aldrich Co. Inc., St. Louis, MO, USA)  

Simple Stain Rat MAX-PO (M) (Nichirei Bioscience Inc., Tokyo, Japan)  

3, 3’-diaminobenzidine, tetrahydrochloride (DAB) (Dojindo Laboratories, Kumamoto, 

Japan)  

Glutaraldehyde 25% in water (GA) (NACALAI TESQUE, Kyoto, Japan)  

 

2-1-1-2. Teicoplanin (TEIC)  (TEIC-GMBS-BSA )  

Fujiwara daunomycin

N- (γ-maleimido-butyryloxy) succinimide (GMBS) 

[10] (Fig. 1) TEIC (10 mg 2.6 μmol) 1 mL 0.1M PB (pH 



7.0) GMBS (0.75 mg 2.6 μmol) 0.5 mL tetrahydrofuran 

1 GMBS- TEIC

Acetylmercaptosuccinyl-BSA (AMS-BSA, 15 mg, 0.1 μmol ) 

AMS-BSA 15 mg 0.1 M PB (pH 7.0) 200 μL

0.5 M hydroxylamne (pH 7.4) 50 μL 10

 mercaptocuccinyl BSA (MS-BSA) 1 mL 0.1 M PB (pH 7.0) 

GMBS- TEIC

1 10 mM PB (pH7.0) Sephadex G-

75 3 mL

Modified Lowery Protein Assay Kit 

(Thermo Fisher Scientific, Waltham, MA, USA)  

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 Preparation of immunogen for TEIC 

 

TEIC



2-1-1-3. Teicoplanin  

5 BALB/c  ( ) 3 Freund’s complete adjuvant

TEIC-GMBS-BSA 100 μg 2 3

4 2

-20℃ ELISA  (Dilution 

ELISA, Inhibition ELISA, Binding ELISA) 

 

 

2-1-1-4. Dilution ELISA Teicoplanin  

Microtiter plate well 10 mM NaCl 0.1% NaN3 10 mM Tris-HCl 

buffer (TBS) (pH8.5) Teicoplanin (TEIC)-GMBS-BSA (10 μg/mL) 100 

μL BSA (10 μg/mL) 100 μg/mL 37℃ 60

1% skim milk 30 bloking Teicoplanin

1%BSA 10 mM PBS 5 well 100 μL

37℃ 90 1 0.1% BSA PBS 3

2 Simple stain MAX-PO (M) (1:1000) 37℃ 60

o-phenylenediamine (OPD) 100 μL 10

2N H2SO4 ELISA analyzer (ImmunoMini NJ-2300, 

Nalje Nunc Int. Co. Ltd. Tokyo. Japan) 492 nm

 (Fig.1)  

 

2-1-1-5. Inhibition ELISA Teicoplanin  

Microtiter plate well TEIC-GMBS-BSA (10 μg/mL) 

100 μL BSA (10 μg/mL) 100 μg/mL 37℃ 60



1% skim milk 30 bloking 1

Teicoplanin  (1:50000) 50 μL (TEIC-GMBS-BSA, 

TEIC, VCM, AMPC) 50 μL 37℃ 90

2 Simple stain MAX-PO (M) (1:1000) 100 μL 37℃ 30

OPD 100 μL 10

2N H2SO4 ELISA analyzer 492 nm

 (Fig.2)  

 

2-1-1-6. Binding ELISA Teicoplanin  

Teicoplanin glutararldehyde (GA)

Microtiter plate well

Poly-L-Lysin (30 μg/mL) 100 μL 37℃ 30 100 mM 

buffer (pH10.0) 2.5% GA 100 μL 60

1

1% sodium borohydride

1% skim milk 1

Teicoplanin (1:5000) 100 μL 37℃ 90

2 Simple stain MAX-PO (M) (1:1000) 100 μL 37℃ 60

OPD 100 μL 10 2N 

H2SO4 ELISA analyzer 492 nm

 (Fig. 2)  

2-1-1-7.  

Wistar  ( 180 200 g) (Kyudo Exp. Animals; 

Kumamoto, Japan) 



9 Teicoplanin (10 mg/kg) 

1, 3, 24  7  (60 

mg/kg) 50 mL/min 2.5% /10 mM PBS 2

2.0 % GA/10 mM PBS 4

2.0 % GA 4℃

 

 

2-1-1-8.  

Fuliwara [9, 11, 12]

5 μm

 (2% 10

1 3 ) 

60℃ 60

 (Xylene, 100%, 90%, 70% ehanol) 

10 mM PBS 5 2 6% H2O2 10 mM PBS

30 10 mM PBS 5 3 2N HCl 30

10 mM PBS 5 3 30℃

0.03 mg/mL protease/PBS 120 10 mM PBS 5

3 NaBH4 (5 mg/mL) 10 10 mM PBS

5 3 0.9% sodium metabisulfite (SMB) 10% normal goat serum (NGS)

1% BSA 0.1% saponin/50 mM TBS 1 blocking

1 0.9% SMB, 10% NGS, 10% BSA, 0.1% saponin/50 mM TBST (0.1% 

Triton X-100/TBS) Teicoplanin  (1 : 1, 000) 4℃

 TEIC -GMBS-BSA  



(50 μg/mL) 50 mM TBST 50 mM TBS 5

3 2 Simple stain MAX-PO (M) 30

50 mM TBST 50 mM TBS 5 3

3 3′-diaminobenzidine tetrahydrochloride (DAB)  (0.5 mg/mL DAB 0.012% 

H2O2/50 mM TBS) 10

 10 

 (70%, 90%, 100% ethanol, Xylene) 

 

 

 

  



2-1-2.  

2-1-2-1. Dilution ELISA 

Microtiter plate well TEIC-GMBS-BSA  (10 μg/mL) 

Teicoplanin

Fig. 2 10,000 TEIC-GMBS-BSA

 

  



 

 

 

Fig. 2 ELISA measurements of the binding of serially diluted Anti-Teicoplanin (TEIC) 

serum to the solid phase coated with TEIC-GMBS-BSA (closed circles) or BSA (open 

circles). 

  



2-1-2-2. Inhibition ELISA 

Microtiter plate well  (TEIC-GMBS-BSA) 

Teicoplanin  [TEIC-GMBS-BSA, TEIC, VCM, 

Amoxicillin (AMPC)]

Fig. 3 Teicoplanin TEIC-GMBS-BSA

0.48 1500 pM

50%  (IC50) 6 pM Teicoplanin

0.112 700 nM IC50 20 

nM Vancomycin Amoxicillin 700 nM

 

  



 

 

Fig 3 Evaluation of antibody specificity. ELISA measurements showing competition 

between conjugated TEIC, TEIC, VCM and AMPC coated to the solid phase for binding 

to the Anti-TEIC antibody. The curves show the amount (percentage) of bound enzyme 

activity (B) for various doses of TEIC-GMBS-BSA (closed circles), TEIC (open circles), 

VCM (closed squares) or AMP (open rhombuses) as a ratio of that bound using the HRP-

labeled second antibody alone(B0).The concentrations of TEIC conjugate were calculated 

assuming that the molecular weight of the conjugate was 66 kDa, which is that of BSA

because the molecular weight of the drug is smaller than BSA. 

  



2-1-2-3. Binding ELISA 

well poly-L-lysine GA

 ( )

Binding ELISA Fig.4

Teicoplanin 0.32 1000 nM

Vancomycin, Amoxicillin  

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 Reactivity of the Anti-TEIC antibody as determined from its immunoreactivity in 

the binding ELISA. Activated wells prepared for the binding ELISA were incubated 

with various concentration of TEIC (closed circles), VCM (open circles), AMPC (closed 

rhombus). The wells were reacted with NaBH4 and then with Simple stain MAX-PO 

(M) (1:1000). 

  



2-1-2-4. Teicoplanin  

Teicoplanin 1

 (Fig. 

5 a)

S1

 (Fig. 5f)  S1 S2 S1

S1  (Fig. 5f)  

S3

 (Fig. 

5g)  (Fig. 5g)

 (Fig. 5f)

 (Fig. 5g)  

Teicoplanin 3

 (Fig. 5b) 24

 (Fig. 5c)

S3

 (Fig. 5h i) 7  

(Fig. 5d)  

Teicoplanin  (Fig. 5e)  

  



 

 

Fig. 5 Immunohistochemistry for TEIC in rat kidneys. Tissue samples are from 1 h (a, e, 

f, g), 3 h (b), 24 h (c, h, i) or 168 h (7 days, d) after the drug administration. a-e Low 

magnification images of kidney cortex. f-i High magnification images of upper layer (f, 

h) and lower layer (g, i) of kidney cortex. e The absorption control. G: glomerulus, P1: S1 

segment of proximal tubules, P2: S2 segment of proximal tubules, P3: S3 segment of 

proximal tubules, D: distal tubules, C: collecting ducts.Bars: a-e = 100 μm; f-i = 25 μm 

  



2-1-3.  

Autoradiography Teicoplanin

Zanolo [14C] Teicoplanin [14C] Teicoplanin

[13]

Teicoplanin

Teicoplanin

 

GMBS Teicoplanin TEIC-

GMBS-BSA Teicoplanin

ELISA Inhibition ELISA

TEIC-GMBS Teicoplanin Vancomycin

Amoxicillin Binding ELISA

TEIC-GA-Lysine Vancomycin AMPC-GA-Lysine

GA Teicoplanin

Teicoplanin Teicoplanin

GA  

Teicoplanin Teicoplanin (10 mg/kg)( 1

)

 

3



1

S1 S2

S1 S2 S3

S1 S2 S3 Vancomycin

[5] Teicoplanin Vancomycin

Vancomycin

Vancomycin

[14] ABC Amycolatopsis balhimycina

[15] Teicoplanin

Actinoplanes teichomyceticus Teicoplanin ABC

[16] 1

Teicoplanin

Teicoplanin

Vancomycin

Vancomycin Teicoplanin



 [17]

Teicoplanin

2

[18] Teicoplanin

 

Teicoplanin 24

S3 7

8

S1 S2 Vancomycin

[5] Teicoplanin Vancomycin

Teicoplanin Vancomycin

2

Teicoplanin Vancomycin

Vancomycin 2

[19] Teicoplanin Vancomycin

Vancomycin Teicoplanin

Teicoplanin Vancomycin



 

Teicoplanin

Teicoplanin

Vancomycin

Teicoplanin Vancomycin

Teicoplanin

Teicoplanin

 

  



2 Daptomycin  

 

2-2-1.  

2-2-1-1.  

Daptomycin (Nichirei biosciences, Tokyo, Japan)  

BSA, GMBS (Dojindo Laboratories, Kumamoto, Japan)  

Modified Lowery Protein Assay Kit (Thermo Fisher Scientific, Waltham, MA, USA)  

Freund’s complete adjuvant (Difco Laboratories, Detroit, MI, USA)  

Sodium pentobarbital (Abbott Laboratories, North Chicago, IL, USA)  

Heparin sodium (AY Pharmaceuticals Co., Ltd. Tokyo, Japan)  

Hydrogen peroxide (NACALAI TESQUE, Kyoto, Japan)  

Protease (Type XXIV: Bacterial; Sigma-Aldrich Co. Inc., St. Louis, MO, USA)  

NaBH4 (Sigma-Aldrich Co. Inc., St. Louis, MO, USA)  

Simple Stain Rat MAX-PO (M) (Nichirei Bioscience Inc., Tokyo, Japan)  

DAB (Dojindo Laboratories, Kumamoto, Japan)  

GA (NACALAI TESQUE, Kyoto, Japan)  

 

 

2-2-1-2. Daptomycin (DAP)  (DAP-GMBS-BSA )  

Daptomycin Fujiwara  [20, 

21] Daptomycin (10 mg, 6.1 μmol) 0.1 M Phosphate Buffer (PB) (pH 7.0) 1 

mL GMBS (0.75 mg, 6.1 μmol) tetrahydrohuran 0.5 mL

Daptomycin GMBS 60 DAP-GMBS

Acetyl Mercapto Succinyl-BSA (AMS-BSA, 15 mg, approximately 



0.1 μmol) 0.1 M PB (pH 7.0) 0.2 mL 0.5 M Hydroxylamino 

hydrochloride (pH 7.0) 50 μL 30

Mercapto Succinyl-BSA 

(MS-BSA) 0.1 M PB (pH 7.0) 1 mL DAP-GMBS

60 0.1 M PB (pH 7.0) 

Sephadex G-75 column (2.0 x 30 cm) DAP-GMBS-BSA

Daptomycin  (Fig. 1)  

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 Preparation of immunogen for Daptomycin. 

  



2-2-1-3. Daptomycin  

5 BALB/c  ( ) 5 Freund’s complete adjuvant

DAP-GMBS-BSA 100 μg  2 3

 4 2

-20℃ ELISA  (Dilution 

ELISA, Binding ELISA)  

 

2-2-1-4. Dilution ELISA Daptomycin  

ELISA anti-Alogliptin mAb [11]

Microtiter plate well 10 mM NaCl 0.1% NaN3 10 mM Tris-HCl 

buffer (TBS) (pH8.5) DAP-GMBS-BSA (10 μg/mL) 100 μL BSA 

(10 μg/mL) 100 μL 37℃ 60 1% skim milk

30 blocking Daptomycin 1%BSA 10 

mM PBS 5 well 100 μL  37℃

90 1 2 Simple stain MAX-PO (M) (1:1000) 

37℃ 60 OPD 100 μL 10

 2N H2SO4 ELISA analyzer (ImmunoMini NJ-

2300, Nalje Nunc Int. Co. Ltd. Tokyo. Japan) 492 nm

 (Fig. 2)  

 

2-2-1-5. Binding ELISA Daptomycin  

Daptomycin Glutaraldehyde (GA) 

[22, 23]

Microtiter plate well Poly-L-Lysin (30 μg/mL) 100 μL 37℃ 30



100 mM buffer (pH10.0) 2.5% GA 100 μL

60  (Daptomycin, 

Vancomycin, Teicoplanin) 1

GA 1% NaBH4

1% skim milk blocking 1 Daptomycin

 (1:1000) 100 μL 37℃ 90 2 Simple 

stain MAX-PO (M) (1:1000) 100 μL 37℃ 60 OPD

100 μL 10 2N H2SO4

ELISA analyzer 492 nm (Fig.3)  

 

2-2-1-6.  

Wistar  (6-8 , 180 200 g) (Kyudo Exp. Animals; 

Kumamoto Japan)  (21±1℃, 

12 ; , 12 ; ) 9

Daptomycin (12 mg/kg) 1 24 7

 50 mL/min 2.5%

/10 mM PBS 2 2.0 % GA/10 mM PBS 6

2.0 % GA 4℃

 

 

2-2-1-7.  

Fujiwara [5, 24]

5 μm



60℃ 60

 (Xylene, 100%, 90%, 70% ethanol) 

10 mM PBS 5 2

 6 %H2O2/10 

mM PBS 30  DNA 2N HCl

 30  

 30℃ 0.03 mg/mL protease/PBS 60

120  GA

NaBH4 (10 mg/mL) 10

10 mM PBS 5  3

0.9% SMB, 10% NGS, 1% BSA, 0.1% saponin/50 mM TBS 80 μL

1 1 0.9% SMB 10% NGS

10% BSA 0.1% saponin/50 mM TBST 2,000 Daptomycin

80 μL 4℃

DAP-GMBS-BSA  (100 μg/mL) 

50 mM TBST 50 mM TBS 5 3 2

1% NGS 0.25% BSA 0.1% saponin/50 mM TBS 2 Simple 

stain MAX-PO (M) 80 μL 2 50 mM 

TBST 50 mM TBS 5 3 DAB  (0.5 mg/mL 

DAB 0.012% H2O2/50 mM TBS) 10

 

(70%, 90%, 100% ehanol, Xylene) 

 



2-2-2.  

2-2-2-1. Dilution ELISA 

Microtiter plate well DAP-GMBS-BSA  (10 μg/mL) 

Daptomycin

20,000 DAP-GMBS-BSA

BSA  (Fig. 2)  

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 ELISA measurements of the binding of serially Anti-Daptomycin (DAP) 

antiserum (antibody) to the solid phase coated with DAP-GMBS-BSA (closed circles) 

or BSA (open circles). 

  



2-2-2-2. Binding ELISA 

well poly-L-lysine GA  (

) 

Binding ELISA

Daptomycin 10 nM 1 μM

MRSA Vancomycin, Teicoplanin (Fig. 

3)  

  



 

 

Fig. 3 Reactivity of the anti-Daptomycin antibody as determined from its 

immunoreactivity in the binding ELISA. Activated wells prepared for the binding 

ELISA were incubated with various concentration of Daptomycin (DAP; closed circles), 

Vancomycin (VCM; open circles), Teicoplanin (TEIC; closed rhombus). The wells were 

reacted with NaBH4 and then with Simple stain MAX-PO (M) (1:1000). 

  



2-2-2-3. Daptomycin  

30℃ 60 protease Daptomycin 1

 (Fig.4a)

S1 S2

 (Fig.5a, 

b)

 (Fig.5a) protease

120

protease 60  

(Fig.4b) S3

 

(Fig.5d) 24

 (Fig.4c)  

S1  S2

 (Fig. 5e)

HE

Daptomycin  (Fig. 5f)

7  (Fig. 

4d) 100 μg/mL DAP-GMBS-BSA

 

(Fig.4e) Daptomycin Normal rat



 (Fig.4f)  

  



 
 

Fig. 4 Low magnification images of immunohistochemistry for Daptomycin in rat 

kidneys 1 h (a, b, and e), 24 h (c), 7 days (d) after the drug administration. In the 

conventional control (f). Immunohistochemistry was treated with 0.03 mg / mL protease 

at 30 ° C for 60 min (a) or 120 min (b to e). Bar = 50 μm.  

  



 

Fig. 5 High magnification image of immunohistochemistry for Daptomycin in rat 

kidneys 1 h (a to d), 24 h (e and f) after the drug administration. IHC was treated with 

0.03 mg / mL protease at 30 ° C for 60 minutes (a and b) or 120 minutes (c to e). High 

images magnification of upper cortex (a, c, and d) and lower cortex (b) of kidney cortex. 

c: HE stain, G: glomerulus, P1:S1 segment of proximal tubules, P2: S2 segment of 



proximal tubules, P3: S3 segment of proximal tubules, D: distal tubules, C: collecting 

ducts. (b) Ring-like positive reaction (arrows). (e and f) Nuclear (arrow head), 

Lysosome (open arrow head). Bar = 20 μm.  

  



2-2-3.  

Daptomycin 78

[6] Daptomycin

 

Daptomycin Beauchamp 100 mg/kg

Daptomycin 10

Daptomycin

24 Daptomycin

[26]

Daptomycin Daptomycin

Daptomycin

Daptomycin 12 mg/kg

Beauchamp

Daptomycin Binding ELISA GA

MRSA  (Vancomycin, Teicoplanin) 

Daptomycin Daptomycin 4

[27] GA Daptomycin 1

 (in situ) 

GA

GA

Daptomycin Daptomycin



1 S1 S2

 (Fig. 

5b) S1 S2

Daptomycin

[28]

Beauchamp

Daptomycin  

 

Daptomycin

Vancomycin 3

 

(Data not shown)[5] Vancomycin Daptomycin 24

24

 Beauchamp

S1 S2

Daptomycin

Fujiwara Vancomycin 8

Vancomycin  (Data not 

shown) Daptomycin 7

Vancomycin



[5]  

Daptomycin 12 

mg/kg Daptomycin ( 2 ) 

Daptomycin

Daptomycin

Daptomycin

Daptomycin

 

  



3 2 Alogliptin  

 

[29]

2017 330 [30]

90 2 Alogliptin (AG) Ⅳ 

(DPP-4) 2

DPP-4

2

Alogliptin DPP-4

[31]

[32] Alogliptin

Alogliptin

Alogliptin

autoradiography [33, 34, 35] Alogliptin

Alogliptin [11] Alogliptin

1 24

 

  



4-2  

4-2-1.  

Alogliptin (Takeda Pharmaceutical Co. Ltd., Osaka, Japan)  

Sodium pentobarbital (Abbott Laboratories, North Chicago, IL, USA)  

Heparin sodium (AY Pharmaceuticals Co., Ltd. Tokyo, Japan)  

Hydrogen peroxide (NACALAI TESQUE, Kyoto, Japan)  

Protease (Type XXIV: Bacterial; Sigma-Aldrich Co. Inc., St. Louis, MO, USA)  

Sodium borohydride (NaBH4) (Sigma-Aldrich Co. Inc., St. Louis, MO, USA)  

Simple Stain Rat MAX-PO (M) (Nichirei Bioscience Inc., Tokyo, Japan)  

3, 3’-Diaminobenzidine, tetrahydrochloride (DAB) (Dojindo Laboratories, Kumamoto, 

Japan)  

Mouse IgG immunoassay kit (PerkinElmer Inc., Waltham, MA, USA)  

 

4-2-2.  

Wistar  ( 200~250 g) 

(Kyudo Exp. Animals; Kumamoto, Japan) 

6 5 mg/kg

Alogliptin 1 24

 (60 mg/kg, b.w.) 50 mL/min 2

2% GA 6

4℃  

4-2-3.  

Fujiwara [36 37]

5 μm

 6% hydrogen peroxide 30



 2N hydrochloride 30  0.03 mg/mL protease/PBS 30℃ 60

[38]  5 mg/mL sodium borohydride 10 [39 40]

protease 10% 1.0% 

BSA 0.1% /TBS 1 blocking 1

TBST (0.1% Triton X-100 TBS) 20 AAG-78 mAb (

[11] Alogliptin ) 4℃

2 Simple Stain Rat MAX-PO (M) 2

TBS 3, 3′-diaminobenzidine tetrahydrochloride (DAB)  (0.5 

mg/mL DAB, 0.012% H2O2/50 mM TBS) 10

 

2

0.5 μg/mL

normal mouse IgG 30 μg/mL

AG-GMBS-BSA  

 

  



4-2-3.  

4-2-3-1. Alogliptin  

Alogliptin 1 protease  

S3  (Fig. 1a, i)

 (Fig. 1a)

S1 S2  

 (Fig. 1b)

 (Fig. 1b) 1

protease S3

 (Fig. 1c, j) S1 S2  

 (Fig. 

1d, e)  (Fig. 1d, e)  

Alogliptin 24 protease  

S3 1  (Fig. 1f)

S1 S2

 (Fig. 1g)

 (Fig. 1f) protease 1

 (Fig. 1k) 2

 (data not shown)  (Fig. 1h)



 Fig. 1 Immunohistochemistry for Alogliptin in rat kidney. 

 Tissue samples are from 1 h (a–e, h–j) or 24 h (f, g, k) after drug administration. a, b, 
f, g, i: Without protease digestion. c, d, e, h, j, k: After digestion with protease for 1 h. 

a, c, f: High-magnification images of the lower layer of the renal cortex. b, d, e, g: 

High-magnification images of the upper layer of the renal cortex. h: Absorption control.  

G, glomerulus; P1, 2, proximal tubule S1 or S2 segment; P3, proximal tubule S3 segment; 

D, distal tubule; C, collecting duct. Bars: a-g = 25 μm; h-k = 100 μm 

  



4-2-3-2. Alogliptin  

Alogliptin 1 protease  

 

 (data not shown) protease 1

 (Fig. 2a)

Ⅲ ( )  

Ⅰ ( )  (Fig. 2a  b  c)  

Ⅲ   (Fig. 

2b)

 (Fig. 

2c) 24 I

 (Fig. 2d)  

2  

(data not shown)  

  



 

 

 

Fig. 2 Immunohistochemistry for Alogliptin in rat liver.  

Tissue samples are from 1 h (a–c) or 24 h (d) after drug administration. a–d: After 

digestion with protease for 1 h.  

CV, central vein; IV, interlobular vein; IA, interlobular artery; IB, interlobular bile duct; 

arrows, Kupffer cells; arrow heads, endothelial cells. Bars: a, d = 100 μm; b, c = 25 μm 

 

  



4-3.  

3

PEPT1

PEPT2 β- [1, 7, 13]

P- multidrug and toxin extrusion

[13, 19]  

Alogliptin 1

S1 S2

S3

Alogliptin

1

S3

DPP-4

[17]

DPP-4

 

 [27]

Alogliptin



Alogliptin 1

2

[16] Alogliptin

Alogliptin

Alogliptin

[8]  

24 S3

S3

S3

 

Alogliptin CYP2D6 CYP3A4

MI N- Alogliptin 2

6 M-II N-

[2 23 26]

Alogliptin 1

I III

III

I

I III

Alogliptin



III

Alogliptin

1

DPP-4 Alogliptin Alogliptin

24

Alogliptin
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Fig. 1 Chemical structure of Afatinib and Gefitinib. 
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Fig. 2 Dose-response curves for TKIs with the Anti-Afatinib antibody.  

The curves show the amount (%) of bound enzyme activity for various doses of TKIs 

(B) as a ratio of that bound using an enzyme-labeled drug alone (B0). , Afatinib; , 

Gefitinib. Each point represents the mean ± standard deviation (n = 3).  
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Fig. 3 Michael addition reaction between the α  β-unsaturated carbonyl group of Afatinib 

and the thiol or amino group of protein. 

  



 

 

 

 

 

 

 

 

 

 

 

Fig. 4 Evaluation of the Michael addition reaction by ELISA.  

BSA-coated wells were incubated with Afatinib (20 μg/mL) or Gefitinib (20 μg/mL) 

at 37°C for 5, 10, 30, 60, 120, 180, and 240 min. The wells were reacted with Anti-

Afatinib serum (1:500), followed by Histofine Simple Stain (1:1000). ●, Afatinib; ■, 

Gefitinib. Each point represents the mean ± standard deviation (n = 3). 
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Fig. 5 Localization of Afatinib-protein conjugate in the rat intestinal tract. 

Immunostaining was performed with rat intestinal sections (duodenum, jejunum, ileum,  

and colon) collected at 24 h after a single oral administration of Afatinib (10 mg/kg).  

Bar = 50 μm.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6 Three types of negative control experiments in the ileum and colon.  

Three different negative control experiments, i.e., conventional control experiment  

Gefitinib administration control experiment, and absorption control experiment, were 

performed in the ileum and colon. (a) In the conventional controls, the sections were 

exposed to normal mouse serum (1:1000) instead of primary Anti-Afatinib serum. (b) In 

the Gefitinib administration controls, sections from animals that were orally administered 

Gefitinib instead of Afatinib were subjected to immunostaining. (c) In the absorption 

controls, diluted primary anti-serum was preabsorbed with 1 μg/mL Afatinib before 

reacting with the sections. Bar = 50 μm. 
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Fig. 7 Localization of Afatinib-protein conjugate in the rat skin. 

 (a) Immunostaining was performed with rat skin sections (corium and tela 

subcutance) collected at 24 h after a single oral administration of Afatinib (10 mg/kg). 

Three types of negative control experiments in the skin. Three different negative control 

experiments, i.e., conventional control experiment, Gefitinib administration control 

experiment, and absorption control experiment, were performed in the ileum and colon.  

(b) In the conventional controls, the sections were exposed to normal mouse serum 

(1:1000) instead of primary Anti-Afatinib serum.(c) In the Gefitinib administration 

controls, sections from animals that were orally administered Gefitinib instead of Afatinib 

were subjected to immunostaining. (d) In the absorption controls, diluted primary anti-

serum was preabsorbed with 1 μg/mL Afatinib before reacting with the sections. Bar 

=50 μm. 
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Fig. 1 Chemical structure of Dacomitinib and Afatinib. 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 Dose-response curves for TKIs with the Anti-Afatinib antibody.  

Dose-response curves for TKIs with the Anti-Afatinib serum. The curves show the 

amount (%) of bound enzyme activity for various doses of TKIs (B) as a ratio of that 

bound using an enzyme-labeled drug alone (B0). , Dacomitinib; , Afatinib. Each point 

represents the mean ± standard deviation (n = 3).  
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Fig. 3 Localization and accumulation of Dacomitinib in the rat intestines.  

Immunostaining was performed with rat intestinal sections (duodenum jejunum ileum  

and colon) collected at 24 or 72 h after a single oral administration of Dacomitinib (10 

mg/kg). Bar = 50 μm. 
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Fig. 4 Localization and accumulation of Dacomitinib in rat skin. Immunostaining was 

performed with rat skin collected at 24 or 72 h after a single oral dose of Dacomitinib (10 

mg/kg). Bar = 50 μm. 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5 Two types of negative control experiments in the ileum, colon and skin.  

Two different negative control experiments (conventional control experiment and 

absorption control experiment) were performed in the ileum, colon, and skin 24 h after a 

single oral administration of Dacomitinib. (a) In the conventional controls, the sections 

were exposed to normal mouse serum (1:1000) instead of primary Anti-Afatinib serum.  

(b) In the absorption controls, diluted primary Anti-serum was preabsorbed with 10 

μg/mL Dacomitinib before the reactions with the sections. Bar = 50 μm. 
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