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Fig.1. Structure of Daptomycin (DAP)
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Fig.2. Sample Preparation Procedures for the Conventional Extraction



FEEE I IR #E R 22 (RSD) LW B L7=, 0.75 uM, 2.5 uM, B XL V7.5 uM
7> DAP FE R 2 WV THIE L 72 RSD fEIZZ L Z 41 12.86%. 6.76%. 2.18% T -
2o £720.75uM, 25 uM. BE N 7.5 uM O <A U U RERER A D CHlE
L7t D RSD fEIZZ 24 15.01%., 5.28% 8B LN 1.85% Th - 72,

Fig.3 IZDAP B LUy a~ A ¥ U ZE 3 RIS OV TR #R# Rg[H] &
MNRZ 7oy NL72bDTH D,

TS OFE R FIN R DS AR AN O R RF KA 55 2 &£ 2R LT D,
Fig3 IR L 2IC, Nra~vA v OFEHEIERIT DT ORERFFIZIS W TS
96%—-104% T -7z, —J7. DAP D[RR ITHFE] DO #Eu & Ml FEBIEA 1 el
L. K 25%ICUNR L7z, Z OREFRITER 1g H72D 12 nug @ DAP 23] b 22D K
BZRFEAIZ L0 MR FICIR D IAENTEB Y . 2SI R I X 2 ik
HCIXEIREECTH L Z L2 RE LT D,

DAP D IAEZ R 7 FEEHRITH N%E@METH D Z LITIE BTV,
MPEFNSIFEA L ) =T 8 b= NV NVEIZXDLRE ™7 &bl
WH ORMLETH VR I B FEshd 2 &< AL 5 IEIY
FRETH D B, ik, BLELME TiX DAP DS ARRR T~ & HUD A b WEA L
FHEFICOWTIZA S TR WA, Z OFFEIZER ST OB A B 133k

TAZBLRIE U,



CHs
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Fig. 3. Dependence of Recovery Ratios of DAP (a) and Vancomycin (b) on the Time to
Start Conventional Extract after Spiking Murine Skeletal Muscles

The muscle samples were prepared by spiking analyte-free femoral muscle (0.2 g)
with 20 uL of the 100 uM standard solution of the drug, and were treated according to
procedure P1 shown in Fig. 1. In the case of vancomycin, 0.1 M HCI (100 uL) and 300
puL water were added instead of 400 pL water in the P1 procedure to dissociate
vancomycin. Recovery calculated from the comparison with the peak height for standard
solution prepared in the same concentration was evaluated by measuring three replicates

of the samples. The error bars indicate the 95% confidence interval.
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ED YTV AREEROTIN X0 FEEBIEAIIZ DAP DOELR O &2 78 0 7=,

ZOBROFEMBRETFII A TH 208, BEROSITIE W T, ROSEE ISR S)
TREIIKGFET D ERMBNTND 39,

(a) (b)
100
120 |
L o L ®
80 o % © _ 100 o O L
2 = o o
> 60f PY > ¥reog®
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0.5 wiv% Trypsin solution (uL) Time (min)

Fig. 4. Dependences of Recovery of DAP from the Muscle Spiked with DAP on the
Amounts of Trypsin Standard Solution Used for Digestion (a) and on Incubation Time
for Muscle Digestion (b)

The additional recovery samples were prepared by using analyte-free muscle (0.2 g)
spiked with a 20 uL aliquot of 50 uM DAP standard solution, and treated with trypsin
followed by the conventional extraction, as shown in Fig. 1. (a) Trypsin was used for
muscle digestion involving incubation for 10 min at 37°C. (b) Incubation time was

measured for muscle digestion with 150 pL trypsin standard solution at 37°C.
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FFENTIZAR S T2V, 2 b —HO UG OFE R — & O USR] T2\,
NU T INEIC LEEEEABR R EBIEO FH 2RO 7T-bD B X b b,

—J7C. Fig.4b IZ{H(LALFLORER] & DAP FIEOEEZ R LTS, MU
¥ U REAER 150 pL, 37 °C. 30 40 B O ALER T 0.2 g D KRR D 52472781k & %9 100%
DOENENBE SNz, B, BETNESMEEE LT 1 ML EOELLEE T
ILDAP OENEDIK T EZROTWVDH, TNHDORRLD, 02 gD~ T XA FA
DOIEAIZIZ 150 uL ~ U 7o FERERR &2 O T2 IREISIE 37 °C 7C 30 43 O JLEE A5
FMETHLZLEBHSNERY | LIEOKRFHNTIT Z D&% vz, Figs 2o

WEFINEZ R LIS DTH D,

Trypsin 150 pL < s;pernatia;l_\ o
Tris-HCI buffer (pH 8; 0.1 M) 200 uL S tomL 20 uLaliquot
— ‘Water containing p- L
cl nitrophenol 50 pL = “*H-P,LE Vana_lyis_ljs_i_,

,| Methanol 600 pL

f < Solution
/] | entoroform 300 g iy

Water 400 pL.

Centrifugation

Incubation Vortexed Vortexed 30 s [ Evaporation Sonication 1 min
37°C, 30 min 2 min Centrifugation |-~ 3h Vortexed:20.seq 4“(:1,06,0_00g,
4%, 3,0009, | min
5min
i Ultrafree-MC
(2) Conventional extraction filter

< X

(1) Trypsin digestion (the Bligh-Dyer method)

Fig. 5. Procedure for pretreatment involving the conventional extraction (Bligh-Dyer

method) after trypsin digestion before HPLC analysis of DAP in mice skeletal muscle.
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DOENFEER 21T > 7o, NI T 7 > 7 KR (0.2 g) (2 50 uM DAP £ #E{#E 20 uL
ZUSIN L., 3 RER A LIRS L 7=, Figure 6 IZATALERIZ X 2 BN E & LR G 5
eI, B AT o 2RI FIEA R L72 S D Th 5, Fig. 6A 35 L U Fig. 6C
TEnEN, WHREES L O N 72 VB ORIZIUHB i EEZ#E A LT
L 723E @Y7 ) 2 HPLC ot LTERERTH D,

Muscle samples (0.2 g each, n = 8) prepared by addition of a 20-uL aliquot
of 50 uM DAP (1.62 ng) to analyte-free femoral muscle

Stored in a refrigerator for 3 h
n=4 n=4

Trypsin digestion followed by
conventional extraction

[ Conventional extraction ]

!
Water layer Residual muscle Water layer

4
[ Trypsin digestion followed by ]

purified by conventional extraction

centrifuge filter
Water layer
HPLC . - . HPLC
determination purified by| centrifuge filter determination

A 0.46 ug € 1.59 g
determination

B 1.18 ug

purified by
centrifuge filter

Fig. 6. Experimental Scheme for Recovery Assays from Skeletal Muscle Samples

The muscle samples were analyte-free femoral muscles spiked with 1.62 pg DAP. The

measured mean values (n = 4) are shown in red.



S 512, Fig. 6B 1A HIEIC K 2%, o TV TF 2 —T NI - T-
AARIZ X LT R U o o LB HVE 21T o T L 72 BRI &
HPLC S L7=b D TH D, 728, Fig. 6 (I FEHOEINER G R LTV 5, BLRZEN
i, WHMMHIED B EIT 512 A L ZOEREIC N Y 7Y U ALERE L UYL
HEZBVIE L7 BOAFE, MY 7o AHls X OWAHMMHEEZ{T-72 C
OENLHE L FRECTH o7, ZORIIL 2/3 LLED DAP B[ & %7 dZ i [E
IREA L TCHIELTRBY ., 2T MY 7o i LB E0 72 < Clid il i 23 (R #
ThorZ LaRBELTND,

Table 1 1% 3 BxBED 72 2 R T DAP Z N L 72 RERAH B2 & D [a1 S BR D
BRTH D,

Table 1. Recovery Data and the RSD of DAP from Murine Skeletal Muscles Spiked with
0.064, 0.16, and 1.62 pg DAP.

Recovery (%) ¢

Addition amounts SD RSD (%)

(ng) 1 2 3 4 Mean
0.064" 75.2 42.3 87.3 52.8 64.4 20.52 31.87
0.169 86.3 84.4 103.1 94.3 92.0 8.54 9.28
1.69 97.5 99.5 101.1 100.3 99.6 1.54 1.55

a) Data obtained from HPLC analysis after sample pretreatment shown in Figs. 2 and 5.
b) Prepared by spiking a 20 uL aliquot of a 2.0 uM DAP standard solution. The
concentration of this muscle sample is calculated as 0.32 pg/g (muscle).

¢) Prepared by spiking a 20 pL aliquot of a 5.0 uM DAP standard solution. The
concentration of this muscle sample is calculated as 0.80 pg/g (muscle).

d) Prepared by spiking a 20 uL aliquot of a 50 uM DAP standard solution. The
concentration of this muscle sample is calculated as 8.0 pg/g (muscle). The mean value

shown in Fig. 4C was obtained from these experiments.
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0.064 ng WK (A BARIRIE DO 5E) DAMIEMILF o OB A w72 L TUiz,
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EOFERETR (0.75uM) IZIENWS D TH o7z,

I DOFERDD | EBEOEYEGRFIZB O TH A RICEBERINT 2 K & Fk
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EE TR SNTRETICB W T, DAP L T#H 5~ U A Bk o &R %2R
H7-, DAP % 100 mg/kg & 725 KO WCHERZ &G L, &5 2 KHZIZ~Y T A
KERFG ZER B L, Fig. 5 WZR L7z MU 7o s &L RORIHHEIC K 5 —@ ok
H A 17V, DAP O JE & % 1T > 7=, Figure 7 (35 FE O BIALEL D A 2 — A L HPLC

MBI/ LNTRRTH D,

[ Mice (n = 5) administrated with single subcutaneous dose of 100 mg/kg of DAP ]

Collected after2 h

Femoral muscle Femoral muscle

rypsin digestion followed by
conventlonal extraction

Water layer

purified by

[ Conventional extraction ]

Water layer Residual muscle

Trypsin dlgestlon followed by
purified by

Bligh-dyer extraction
centrifuge filter centrifuge filter

Water layer
HPLC - - . HPLC
determination purified by| centrifuge filter determination
HPLC C 29ug/
A 1.3ug/g 9 nglg

B 1.8 ug/g

Fig. 7. Experimental Scheme for the HPLC Analyses of the Determination of DAP in

Murine Skeletal Muscles Collected from Mice (n = 5) Administered a Single
Subcutaneous Dose of 100 mg/kg DAP



WINFERR & RERIC, A ITRAIEEDO B 21T o7 b D, BIXZE DRI MY
TS IOV HHEEZE VIR LSO, CIL MY 7 s IO
AMHIEZIT> 72O ThH D, Table 2 (I LN HIEEZ R LT,

in vivo O PUFRE D /Wt FAZ B\ T AL IN O 2 B IR IR E O JR
LS L DBENKR IV ELT-D, HIBREOHERLOIZL XTI THIENT,
4 54172 DAP BREIIPLAM I HEIC X 2 A RTLEE (Fig. 7A) (2, FU T
v U BIE(Fig. 71C) DR E -T2,

T, WINERR L RIS, R TOREKIZBWNT, T A L B O&RHT C
(S D L S BIRYENR L B Tz,

Z ORERIT. EBRICEMIZ DAP 25 L7ZBRIC b L MDD % /X7 & DOFf
AAERIZ LY | BifdikIZ DAP ARV IAENTE Y | £ 0 O EMERIRE % E &
TH5ETHRI TV BN RARTHDZEE2RELTWS, —5 T, DAP DIfl
B L OMIGEHFREIEEE CHEICIRT T 223 MbnTnsr 2 e Ly %
B BE5% IR E 2 RHOHATREIIRESEH T 0L FHIL7, Table
210 E#Z 1 RE O~ 7 A L VEIRLZHffkORK RS —HR L T D,

Table 2. DAP Concentrations in Murine Femoral Muscles Collected 2 h after the Single
Subcutaneous Administration of DAP (100 mg/kg)

Measured values of DAP (ug/g)”

a) 0
Procedure I > 3 4 5 Moean SD RSD(%)

A 1.1 1.3 1.4 1.5 1.1 1.3 0.18 14.0

B 1.5 1.9 2.2 1.8 1.4 1.8 0.32 18.2

C 2.5 3.0 3.5 3.3 2.4 2.9 0.48 16.4

C (1 hy? 3.0 2.8 3.8 - - 3.2 0.53 16.5

a) Sample preparation procedures shown in Figs. 2 and 5.
b) Measured values are indicated by the amount (pug) of DAP contained in the 1g of
muscle.

c) Data obtained from femoral muscle collected 1 h after administration of DAP.
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LosL7edi b, 1 R oORfR & 2 R Ok DAP IREIZRIRE TH -7, ZH
DITRZEANA vy FRBOFRTH Y . ARETQB T EZ A, R 5% o i 5E
BLXOHATOEYBEERBREZITOMLEND D, SEIOFERRIZB T, @
OEN) IR L0 & T m A& Tl d o 722 RETLER 5 1E OB ¥ 1 O DAP O JE &

OGS OF AVENRFER S iz,
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EHE
W W

~ U RERFT O DAP AREEN ST O 72 O OFTALEE & LT OREFR AP O
IZOWTCFH 24T o7z, BEHDOERIZNY T BN A LD X R E &
OMEAERIZZ D EEGICHR BVIAENTZ DAP %5819 272D O RiLEL 1k
ELTIHEFRICADTOHLZEZHLNE Lz, MY 7T U HEIC L D ARFTALBEE
1345 1% DAP ORBESHTIE L MAAEDLED Z EI2X Y, DAP NEE 3 5 fkEH
ZEILOTWEREDORFOREICMHH TE 2R D D,

BRI D Sl 22 AT ALER YL & LT, MRS ISV LN TV DR
FLRE R R 2N B O EY Sy - ORTLEE L L THW DRI 7220 3239 yu 5 133Ky
D ERFE BT O 72 @ O AR AT AE )7 15 & L TR EE RN R TR —
VERFEOMMEE TR T L ERELTND Y, Ll EEHEOMDHIR
0. FM LR R OMBEAENNOMRBET D 1k L CEER I L 2 3 L7z
WALV, RREIT N Y 7 b E W iR O RTLEIZBE 9 2 Wl O
Thd, BUE. ZOMAIREL Wz, M3 DAP & &5 H O DAP I3
% W72 % BN RE IR & | DAP & BE AR AAE M 28 2 287 B O REE S
LTS, ZHHITHA, DAP OB BATEIL UV f g TR 5 (213
B THLIO, ZORMLETTE L G 5 LC-MS/MS % O & B oy Hrik O BRFE A3
WETH D,
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KR DR

1. &#

DAP 7 F a2 UtHCRAE, BA)K VAL, ALK i3 ThbF M L,
DAP (X 100 uM D/KIFEHK E L T200 uL DY >IN F a—T ~EBE LT LD EH
HERAT L. A RBRATCE D) 22 g~ L% L7z, Streptomyces orientalis Fi /S 2/
o~ A VU T Sigma-Aldrich XD AF L, 100 uM N> a3~ A 2 g
by 7YV a—varzifil L, mEfefs L7z, HPLC o HHNERHEIC 1T o &
CFEROFT T4 T A7 (A, BR) ontif4=rn7=/—L L 4= |
RRRBERE ZNTNER DR E3 T TEM Lz, HPLC BEHEICIZBIH
b2AECR R, BA)D HPLC-Z' L — RO 7 & b= kU L &2 B R 58 B134Th
T L7z, EBRIZIE Milli-Q Academic A10 apparatus (Merck Millipore)iZ CH5HL L
ToEMARZMEH Lz, iEIX N7 v 27 7Y —~ 7 XM (Cosmo Bio Co., Ltd, &
H, BA) A LM L,

2. YORABRHE S VIFDRER
Charles River Laboratories Japan, Inc. (B, HA) X 0 EA L7222 g DIRIEAK
TV —=AA AT XA ZE LTz, EREM TR RFHS RO KETHE L,
HHEICHEE, Bokz W7o, RERIIEMER R FEYERE B S OFA & AR
ZAFTEM L7, 10 lED~ 7 X Z 3P 3 3 B bR F IS TLEIL I %,
Z LT EIBR L, 2 mL OPE M A BRI R (0.9 wivd) & LI ARE VT
A XL, INGZENREBRROSH NG 7 U —KIRfFE Lic, REVTA XS
T Hr kG 7 ) — KRERFHIZ 0.2 g A ico i), i £ CT-80°C CTHRIFELEZ, i

D 8 VED~ 7 A XA A 200 pL (23 f# L 7= DAP 100 mg/kg % K2 F4#% 5L |
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3 Lz 1 Rk, 5 IB& 2 PRI ENENER LT, BRI a8~ U —
RERA & [/ CFMEIC L0 $REL 434 % T-80 °C T fRiF L7z,

3. HHE

3.1 PLA R H Ik

MEREKN 02 g DML FaiftE L7 2mL O > 7T 2 —7 (Watson) |
A, Ef7eEEEZRE L, AX /7 —/L (600uL) EZ7wmurk/s (300 ul)
EINZT2%ICHEZAD, 10 43 vortex THHEE L7z, VLT, WEMIZ 300 uL ®
7 anaRbE 400 uL OFEHMIAKZ I % T, 30 # vortex TR L. £ D% 3,000 g
TS5 LB EITV, AR~ LTz, Ny a< A o ORPRKT I
Nya~A v oSS 572912, 400 uL OEHiAKOREE LT 0.1 M HCI
(100 uL) & 300 uL DMK ZHRIM L=, EEA (1.0mL) ZEXy K TH
W R, m AR —F =T K0 FEREE LT, Y T NTF 2 — T NOKME 2 NEE
He & &tk 50 uL TEME L | Ultrafree-MC 7 « /L% — (Merck Millipore, 0.22 pm
pore size) & V>, 6,000 g, 4 °C T 10 7 LoyBfE L7z, 567208 20 uL %

HPLC # 7 L~3EA L7, (Fig.2)

32 MU Tk EOIH Ll

Tz /)=l RZU—=D05wN% hY 7B LU53mMEDTA 4Na & &
B35 M) T -EDTA BWiRITE £ 7 4 v AFOEMZE (KR, BAR) LVEEAL,
MY T ERERE L THERLDAEEMA S Z E7e<MEH L, EMIZEI®LE
AREYHE—bEETF2—7 2mL) &, F& L, FANI 37 CT300IMEL
7=bolz, MU T kERER (150 uL) & Tris-HCL #% i (pH 8; 0.1 M) (200
uL) ZWMULTe, T, BW—DOREIKEZHELT-0T, vortex IR Z 1T - 721212

AR U 72 LA 24T - 72, (Fig. 5)
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B R X W G2 7 U — KERFHIZ 0.064 pg, 0.16 ug, 3L UN1.6 ug D 3 BfED &
T® DAP O FRMENLGRER 21TV FH U7, TINEIGGRER O NI Mk S 7 U
—KE&F  (0.2g) 12 0.064 ug, 0.16 pg, B L 1.6 ug O L LiZxtii L, DAP #%
YERMN LI L 72 2.0 uM, 5 uM B X V50 pM O FARIE 20 pL 2 N E iR L
TERL LTz, AR L7238 4 RS2 E LEM LT,

4. HPCL #>#F
10AD VPHPLC ¥ 27 A (G, HAER, HA) IZ DGU-12A 74 v () .

CLASS M10A (SPD-MXA) WOt Haw (BE). 71258 » ) o om—7F 4 &~
T T NA Y27 % —  (Rheodyne, Cotati, CA, USA) &8t LEH L7=, &
BEIZ 1L Inertsil® ODS-3 (150 x 4.6 mm i.d., 5 um particle size) 7% 7 2 (GL Sciences
Inc., A, AA) ZHL, BEMIZIZIDAP 21X, 7 h=F UL 36%EHY
VIAREGRE R (pH2.1;0.01 M) &, N a~A iz 7' b= R UL 10%
G CRRRRENRREE (pH 7.2; 0.01 M) TN AW, BEIMEOWHEIT
1.0 mL/min, & 7 AREIT 40C L L EIZ DAP B XUy a~v (TR
Zi 221 nm B LW 280nm & L Class MI0A ¥ AT A () 12 CTE—27 0Mr

AT o7,
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