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Dabigatran (DT) is a direct thrombin inhibitor used for the prevention of venous
and arterial thromboembolism. DT produces an increased incidence of bleeding in patients with renal
dysfunction. Circulating levels of DT are increased in such patients because it is mainly eliminated by
renal excretion. To measure DT concentration, we developed a novel enzyme-linked immunosorbent assay
(ELISA) using an anti-DT monoclonal antibody (DT-mAb) which was generated by immunization of mice with a
DT-keyhole limpet hemocyanin conjugate. The measurement range of dabigatran in competitive ELISA using
DT-mAb was 7.8-125 ng/mL. The ELISA signal was not linear using DT-spiked serum in the concentration
range of 7.8-125 ng/mL, but was linear when serum ultrafiltrate was used. These results suggested that
this competitive ELISA may provide an analysis tool for the determination of free DT in serum
ultrafiltrate during therapeutic drug monitoring and pharmacokinetic studies.

ELISA



TDM

TDM

40 180 ng/ml

enzyme-linked  immunosorbent  assay
ELISA ELISA
KLH
ELISA
KLH
HSA

N-hydroxysuccinimide NHS
1-ethyl-3-(3-dimethyl-aminopropyl
carbodiimide hydrochloride EDC

Matrix-assisted laser
desorption/ionization time-of-flight mass-
spectrometry (MALDI-TOFMS)

KLH DT-KLH
2
8
SP2/0
protein G
sepharose
DT- Ab
ELISA
ELISA
-HSA DT-HSA KLH HSA
BSA
1 mg/mL 96 100
pL 37 1
0.05 Tween20
T-PBS 3 5
PBS 300 puLL
37 1
T-PBS 3
DT 50 pL
1 T-PBS
DT-mAb 50 uL 37 1
TPBS 3
T-PBS 1000 HRP
IgG 100 pLL 37
1 TPBS 3
ABTS 6
mg/mL 10 9
ABTS 100 pLL 37 20
405 nm 492
nm A
A
0 ng/mL Ao
A/Ao
ELISA
50 ICs0
CR
CR

ICs0/ ICs0 x 100



MALDI TOF
mass -HSA
1
m/z 68082
HSA 66458
471 3
HSA
KLH KLH
MALDI TOF mass
KLH HSA
HSA
250 - [M+HT

T T T T T T T
40000 50000 60000 70000 80000 90000 100000

T T
20000 30000

m/z
1 -HSA MALDI TOF mass
-KLH BALB/c
ELISA
8
SP2/0
DT- Ab
K IgGy
DT- Ab 2 1.5
0.215 pg/ml as IgG
ELISA

Absorbance (405-492 nm)

25

2.09

159

1.04

0.5

0.0

—

EP—

10

103 102 101 100 10t 102

Concentration of DT-mAb (ug/mL)

DT- Ab ELISA

ELISA
7.81 125 ng/mL
ELISA

ELISA

ELISA

AlA

1.0

0.9 4

0.8 4

0.7 4

0.6 4

0.5 4

0.4 4

0.3 4

0.2 4

0.1 4

0.0

10t 102
Concentration of DT (ng/mL)

100 108

3 ELISA



1.0 2 DT-mAb ELISA
0.9 Vo
0.8 Concentration Intra-assay (n = 5) Inter-assay (n =4)
of DT(ng/mL) j i
0.7 Ringer’s Serum Ringer’s Serum
solution ultrafiltrate solution ultrafiltrate
0.6
< 7.81 237 2.00 4.06 3.59
< 059 15.62 2.63 335 3.49 6.01
0.4 4 31.25 1.42 2.05 543 6.45
[]
03 62.50 2.72 2.87 4.97 5.10
1 - A
® DT-spiked water \ 125.00 417 2.52 6.67 442
0.2] | @ DT-spiked serum
W Ultrafiltrate of DT-spiked serum A
0.14 A DT-spiked serum ultrafiltrate
0.0 T T L
100 10 102 108 DT-mAb ELISA
Concentration of DT (ng/mL)
4 ELISA
1.0
0.9
0.8 3
0.7
06 1 1.57 1.68
< e 0.03
< 0.5
0.4 4
0.3 1
024 O DT-spiked Ringer's solution
’ A DT-spiked serum ultrafiltrate
0.1 1
0.0 T r
100 10t 102 103
Concentration of DT (ng/mL)
5 ELISA
1 ELISA 3 DT-mAb ELISA
Cross-reactivity (%)
Spiked concentration Measurement Recovery Compound
(ng/mL) (ng/mL) 2 (%) Ringer’s solution Serum ultrafiltrate
7.81 718+ 085 914 Dabigatran (DT) 100 100
15.62 14.74 + 0.67 94.4 Dabigatran etexilate 1.57 1.68
31.25 32.79 +6.52 104.9 Amiodarone <0.03 <0.03
62.50 68.67+2.32 109.8 Disopiramide <008 <0.03
125.00 126,19+ 3.49 100.9 Propranolol <008 <0.08
Average 100.4 Verapamil <0.03 <0.03
* Values are mean of six determination + SD. Digoxin <0.03 <0.03
Omeprazole <0.03 <0.03
Lansoprazole <0.03 <0.03
DT-m Ab ELI S A Candesartan cilexetil <0.03 <0.03
Telmisartan <0.03 <0.03
Allopurinol <0.03 <0.03
Theophylline <0.03 <0.03
ELISA Indomethacin <0.03 <0.03
7.81-125 ng/mL
Intra-assay
Inter-assay DT




6

QOiso S, Morinaga O, Goroku T, Uto T,
Shoyama Y, Kariyazono H. Generation
of an anti-dabigatran monoclonal
antibody and its employment in a
highly sensitive and specific
enzyme-linked immunosorbent assay
for serum dabigatran. Therapeutic
Drug Monitoring doi:
10.1097/FTD.0000000000000184.

Yin FT, Futagawa T, Li D, Ma YX, Lu
MH, Lu L, Li S, Chen Y, Cao YdJ, Yang
7Z, Oiso S, Nishida K, Kuchiiwa S,
Watanabe K, Yamada K, Takeda Y, Xiao
7ZC, Ma QH. Caspr4 interaction with
LNX2 modulates the proliferation and
neuronal differentiation of mouse
neural progenitor cells. Stem Cells and
Development 24, 640-652, 2015.

Oiso S, Takayama Y, Nakazaki R,
Matsunaga N, Motooka C, Yamamura A,
Ikeda R, Nakamura K, Takeda Y,
Kariyazono H. Factors involved in the
cisplatin resistance of KCP-4 human

epidermoid carcinoma cells. Oncology
Reports 31, 719-726, 2014.

Oiso S, Nobe M, Yamaguchi Y,
Umemoto S, Nakamura K, Kariyazono
H. Establishment of a gastric cell-based
assay system for exploring inhibitors of
octanoylated ghrelin production.

Journal of Biomolecular Screening 18,
1035-1042, 2013.

Uto T, Sakamoto A, Tung NH, Fujiki T,
Kishihara K, Oiso S, Kariyazono H,
Morinaga 0, Shoyama Y.
Anti-Proliferative Activities and
Apoptosis Induction by Triterpenes
Derived from Eriobotrya japonica in
Human Leukemia Cell Lines.
International of Molecular Sciences 14,
4106-4120, 2013.

Oiso S, Ikeda R, Nakamura K, Takeda
Y, Akiyama S, Kariyazono H.
Involvement of NF-xB activation in the
cisplatin resistance of  human
epidermoid carcinoma KCP-4 cells.
Oncology Reports 28, 27-32, 2012.

16 10

ELISA
76
2014 11  23-24

134
2014 3 28-30
134 2014 3 28-30
30 2013
12 7-8
ELISA 23

2013 9 21-22

ELISA
133 2013 3 28-30

29 2012 12
8-9
19
2012
11 1-2

Yamaguchi Y, Oiso S, Nobe M,
Kariyazono H, Inhibitory effects of some
fatty acids on active ghrelin production
n a stable ghrelin-expressing
AGS-GHRLS cell line. World Congress
on Oleo Science (WCOS 2012),
September 30-October 4, 2012, Sasebo,
Japan.



Oiso S, Nobe M, Nakamura K,
Kariyazono H, Establishment of a
cell-based assay system for exploring
inhibitors of active ghrelin production.
World Congress on Oleo Science (WCOS
2012), September 30-October 4, 2012,
Sasebo, Japan.

http://www.niu.ac.jp/

@
Shigeru Oiso

40513106

@

Hiroko Kariyazono
20437958
Osamu Morinaga
60465771

®




