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Cancer pain often causes a decreased quality of life in patients. Gabapentin (GBP) is recommended as a
supplementary analgesic for cancer-related pain, and can be taken at all steps of the World Health Organization pain
relief ladder. However, GBP treatment is limited to oral administration. Therefore, a new route of administration is
required for cancer patients who are unable to take oral medications.

In this study, we demonstrate the preparation method and characterize the pharmacokinetics of a suppository
containing GBP in tablet form. The suppository bases polyethylene glycol (P), Witepsol H-15 (H), and Witepsol S-55 (S)
were compared to find the optimal base for the suppositories. We compared intravenous (iv), per os (po), and intrarectal
(ir) administration of GBP powder and tablet formulations: (GBPp and GBPt) prepared in a base of P, H, or S (GBPp/P,
GBPp/H, GBPp/S, GBPt/P, GBPt/H, and GBPt/S). The hardness of the GBPt group was significantly lower than that of
the GBPp group. The drug-release profiles of the GBPt suppository groups were highest, in the order H, P, and S. The
drug-release profile of the GBPt/S group was significantly higher than that of the GBPp/S group. The time to maximum
drug concentration of the GBPt/S group was significantly increased compared with the po, GBPt/P, and GBPt/H groups.
The GBPt/H group had similar pharmacokinetic parameters to the po group. These results suggest that a suppository
containing GBP tablet is better than the conventional preparation method for hospital preparation.
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CO &) REFREIRDOY I, YL DI, PR
O PIAENRSEE, A7 FHEPB X O N-methyl-
D-aspartate (NMDA ) 28R EEHUEE 72 & o $E #fi
P M S hTws, Zho3AliE, v b
O — VAN S AR 2 RO RBF IS L - T
(&, WHO XA ARG D8 1 BeRE 2 55X
TORETHHDRETH L Z 96 BRIAF 2 HE
HiGEED )R TREL—PLHRoTWVED.

BUE, H3AMEER OB B § 2 SR A3 D
WY BTSN TV ARV O)s
BURTH 2705, &KREVBAEHRSY FT—27 D
74 ¥ 7 4 >~ (NCCN Clinical Practice Guidelines
in Oncology, Adult Cancer Pain, Version 1.2015.
http://www.nccn.org/professionals/physician_gls/f_
guidelines.asp#pain, 2015 £ 4 H 10 H) T, ¥t
AR L UL ) DEDRE— P L L THER S
NTW D RIRIZ I\ T R P | PR
W23 53HANE, 7L A3 » (pregabalin: PGB)
DHRTIHLH. LEPLuDVS, REEHITREIER
H-ORDHIETIED B HHPRIEIED N F ¥
(gabapentin: GBP) D75 AMEME M B X OIH IS
LA L Lo, EIEAILI
TR R B 2 LRI RS & > TRRGE - ST
%. & 512 GBP DB AEHE OMRERE MR
%19 % number need to treat (NNT) 1% 4.3 7213 4.7
TdHY,” PGB O NNT (i RS B ik « 3.9,
B PRIV B VR 5.0, PG 1 5.6) 7 1S
HARTH GBP OAHMEDSH S NIZEN TV .
T 72, BB OEIHHRBEOBRH OB 2 EAD &,
GBP 13 PGB D45 LU O % I THIMA & 72 1M+
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1. B

F # TDH 5 GBP 1L, GBPJE K (GBP regent
powder: GBPp, WELEE T3 (BK), HH) BL O
GBP & #] (GBP tablet: GBPt, 7# 7% X >® §E 400
mg, 77 AF—=Hk), ) 2MEHLZ AFoO
FEANE, KY)xF L 7Y a—)v (polyethylene
glycol: PEG) 1,540 (FIIG#fi 38 T3 (BR), KB,
PEG 4,000 (FDGHAETRGR)), 74 7TV =N
H-15 (H-15, AABEGFRR), KR) BLOY 17
7=V S-55 (S-55, HATHIE(FR)) ERAEH L7
ZOMORIEL, TRTHMRSE L.

ik

2. GBPp ZRUL\/cRIfEIC K 2 ALAIFRR
JRIEVEIEH] O PEG 4,000 B X OF PEG 1,540 %
w31 OEATRS Y LZRAEWIE, 70CT
Bl X & GBPp # il 2 C 10 IR L, 3
— oK ETIAFy s BaryFF— (a
YT F =, WABERR)) IZ4RE2Y 22 mL (400
mg i) L5 XH I L7: (GBPp &A PEG
A GBPp/P). —7, WIEMEIEAIO H-15 B XY
S-55 1%, 50C CHRlf# X & GBPp % i1z T 10 45
BIRRAL, Bl HEar7F—1ia
w2322mL (400 mg H) &% 5 L) ITHHEL
7= (GBPp &5 A H-15 #£ %l : GBPp/H B & UF GBPp
EF S-55 A% GBPp/S). %&b, KHHNE, a v
TF=IZY) YV ERHCCTEAR, ZRT—HE
fbsg7:0%, REBRICHT 2 F CHRTICRAE L 72

3. GBPt ZALLBRUEIC KD EEIZAR LT
ARIFRR

GBPt & W& L 7246 %1%, R oRif#EIC X -

TPEG, H-15BXUS55%2a 057 F—121/3%

FEIEAL, P#EIL72GBPt D 2 F (400 mg) % th
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Table 1 Composition of various gabapentin preparations

Group Method for Preparation ~ Drug Suppository
Base
GBPp/P PEG
GBPp/H melting method type GBPp H-15
GBPp/S S-55
GBPv/P PEG
GBPvH tablet containing type GBPt H-15
GBPt/S S-55

GBPp: gabapentin reagent powder, GBPt: GABAPEN® (gabapentin)
tablet, P: polyethylene glycol 4,000/1,540 (3/1), H: Witepsol H-15,
S: Witepsol S-55, PEG: polyethylene glycol 4,000/1,540 (3/1), H-15:
Witepsol H-15, S-55: Witepsol S-55.

DAL THR Y AN X o> TAaR 22 mL 12
%L 72 (GBPt & A PEG # %l : GBPY/P, GBPt
&K H-15 244 . GBPYH 3 X UF GBPt &4 S-55 2
#l : GBPYS ).

%B, TNENOMREL 7-AAA# I, Table 1
WRL 7.

4. YHOEEDS LU 1R
RO, € 2 M EIgERI IR EE (3
FTRATFTA AR, HH) ZHVTHELZ.
MR D E ST AL, AFEmER A 5 1/3 DR 2
WB5E L, AAIBT NS 2 & D s h
e Eoin iR RS AFIR O GBP DY
—Pi, BFOBERB L OB L > THEOM
il 1 % DISMIC® - 25AS045AN (7 F N2 7 v
ZREERR), M) X o Tl L2Zzb 0 &l
L7z, %3, GBP &&= OMEB:IL, %524
YTVIREB L OEmERAI O T T T 14—
(high performance liquid chromatography: HPLC )
WED TNz FETHB L7

5. PEIMHEERD KUY > TIVEREY

AEF BRI, Tioh & DG " IZHEVAT - 72,
Reciprocating dialysis tube (RDT) %% H T3
F AL A7 H RBREs HZ-21D (B ARERAN 13 (Bk)
KBR) 2 L7z, 20 cm (28] - 72307 ( Dialysis
Membrane Size 27, FDGHIZE T3 FR)) X, 7o
FEBUKIZIR L, A ATIS 10 70 2 b vk L 72
BIZ, TANVBAI A =T —TKEY - THEL
A R VAR, ATV VAR u—H—TK
BB ARG L7z, SBRIE 0.05 M) o ik flir i
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(pH 7.4), RBRHCEEE 37 £ 05 C, ET#EH) 30
rpm/min DS F Tiro7z JES 7V, 025,
0.5, 075, 1, 1.5, 2, 3, 4 BXU" 6 BEFIFRICERICL,
RIRB 72 B ICAEORBHEEZM A L2, 2B,
Fr7212 GBPt Hiflt (GBPtonly) HE%FITAHZET
HRNC L BHEBIZOWTHRE L7,

6. EMPEER

H A s s TW/CSK 7 3% (10 35, 2.1~3.0
kg) 13, HAZ 2T )L Y — (B () XA
L7z @i, ZiR23 + 3°C B L OHIXHEE 55
+ 15% ICHEFF S 7z 12 BRRIWARE - A 27 L o B
WCTHF L, EBRICHERHT 261 BAZHC
72D E & L72IREE TR 24 RERTHE £ S 272
BICEBRICH L7z, B, AWIECHEINGT
NCTOBWERI, Wl KEA GRS v
=12k o TR UKEFT : H23069) SN7:-H)
WHAA BS54 21hto TEREI N,

7. RRTYAY

FEEESIEOYHFEHV, §XTOTHFIC
xF UCERIRY (iv), F&1T (po) B X OB (ir)
Pe 5B % AR ONAICAT - 72, ThZEhO%EER
WiE IR D 1 EBLL LR TEBLZ. 2
NP5 2ITIRINET T ¥ 73 2 TV % R
L. S nwz & 2R L TEm L.

8. iv B&KU po S DOEAR

v BRI W2 380, GBPp & AR BAH I T
fi# L C 100 mg/mL GBP & ICHE L, DISMIC® -
25AS020AN (7 F XY 5 v 7 HEERR)) 12k 5
THWRUH L 720 % iz po IR ST 5
L, AW AR PSR Ver2 O 5 IgE 1
WZHEVy, 10mL @) ¥ YIZFE L 72 GBPt O
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v 5%, MH Y FEER () B B8
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(& 3 mL/min DL N CFE)IC L o THEEREL 2.
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3, 4 B LU 6 W, ir BEDSEEWIIR 574 0, 0.25, 0.5,
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RIMEIE 12mL & L, RIMZICEROAH LR
WRIEA L BRELL 220, e A I m0g
Bt (4°C, 4,000 rpm, 5min) LT, LiEzH >
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FEPRATE L7z,

11. B T7IVARAE

2 7 )V GBP IRFEDOWIE L, Jalalizadeh &
BLUSouri b7 OHEEBEII L TN
RO INR Y F ViR, 1-fluoro-2,4-dinitrobenzene
(FDNB) 2 X 2584 b x24T, HPLC % i\ C
Wog L7z ey —ts X Ry~ 7 i,
UTOLH)ITMBE L. 7V (1mL) &, 7
Lh=FUn /K (4:1) BEWEWE (500 uL) T
150 pg/mL 7 A1 V¥ ¥ RV OVERIEE TR (internal
standard: IS ), 0.25 M 7~ 7 BE#R M (pH 8.2) (A K,
1mL), 0.012MFDNB 7+ b= VLA (B ¥,
400 pL) BXUOT7TE M= MYV (CHE, 3.6 mL)
ZMATRAERELZ. LB 65CTI10
SRS GEYGIREE) ST, WHKIC 1T MR
(D, 150 uL) ZMA CTRIBZE LS e 7.

M > 7 ik, UTo@E) ICHEL Hr
7 (500 uL) (&, 300 pg/mL IS (500 pL) B X
Cifizx (600 uL) Mz, By ¥ 237 D7=dIlmE
L HE (4T, 10,000 X g, 5min) L7z 551
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7z ki (500 uL) 1%, 025 M A (200 uL), 0.06
MBi# (30uL) BXUCi# (12mL) 2z T
REWELZ. TS RUSETIE, 65C T 10 7
BOG GEYEIRRE) 28T, $E%IC D (50 uL)
FMZ TS 2RSS/ B, ARL-EhE
NoO¥ T, 7272512 HPLC it L 7.

12. HPLC AIED4

HPLC £ "7 I3 FIRTEY) ThH 5. BE)
HIE, 50mM V) YEEKEF MU T AKEBH T
r= MYV (30:70 viv), HF A0, inertsil ODS
3 (46 mm X 250 mm, ¢5 um) (¥ —T)VH A T
YA(KR), W), MR 360 nm, T Al
1 40°C, Hit#id 0.6 mL/min B X OFEHE A &1,
20 UL DEHETHREEZIT 72 B, MEMRIL,
e EBE Y > 7 VAT 10, 50, 100, 250 B & T 500
pg/mL, IMAEH > 72501, 05 1.0, 10, 258
LUV 50 pg/mL OFEFHZ 7z, ARPET K B =R
FU2 011 pgmL fFETH o7z, WEDE=F1) »
7B I OHROMITIX, A=t () 7r—
JAL—72r7 /0y =X, H i) 2o/

13. MERPEMENEEZMINS X — T EET
HYBREFM T A —F 1L, DIFOIHHEZHW
7z IMAEREE — e M T AL (area under the
concentration-time curve: AUC) flil%, BEAX %
JAWTHB L7, FHHEEER (mean residence
time: MRT) fHOEHIZBWTHWZE— A ¥ b
Hi%¢ TTif% (area under the first moment curve:
AUMC) fid, ABRAXEZHTHEIELZ N
4474 FE) T4 (bioavailability: BA) fiiid,
DFoX()zHwTHLE @570 75>
2 (total body clearance: CLui ), A Il H I 2 31 32
R[] (time to maximum drug concentration: Ty )
B L OwRKIMH#EE (maximum drug concentration:
Coa) fHZ M U, SEWEYRE A1 20 R % 5T L 72,

{AUCX.0o1 / AUCios X D/ Dxf X 100 -+
X: po, GBPt/P, GBPt/H or GBPt/S
AUC: area under the concentration-time curve,

po: per os, iv: intravenous, D: dose of drug
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14. HEr=Er0E

T—%13, ¥ £ ¥R (standard deviation:
SD) THiILL 7z, 2 BRI DILEIC frest & FEHET,
F72, 3MEMLL Lo
13538537 (analysis of variance: ANOVA ) % 47\
BHEOAERZFHML, B O HEKIE Tukey-Kramer

Student's t-test 1T 72.

WMEZHW. B P<0052AEAED N &M
L7
#® 2

1. LEDOEESLUZET—14
RO, ZIEELWETH 72, —
T, AV L7236, GBPp FEOMIEEIC
LTCTRTOGBPtHDOMEIZHE L L EHh o 72
(GBPp/P 6.4 += 3.0, GBPp/H 6.4 * 0.5, GBPp/S
4.94 * 0.66, GBPt/P 3.4 = 0.3, GBP/H 3.03 * 0.8
BLXUOGBPY/S 3.0 = 0.8 kg, P<0.05). HEDHE
B —E, PR NS DI X B
AERPBR I N L h > 72 (GBPp/P 97.3 + 2.3,
GBPp/H 99.9 = 8.2, GBPp/S 92.8 + 3.2, GBPt/P

@A)
I GBPp/S,s.61n; 11, § §

—
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Fig1 Release profile of GBPp and GBPt suppositories

Release (%)

-0-©

97.0 = 4.9, GBPyH 98.8 = 1.2 3 X ¥ GBPYS 98.5
+ 8.0%).

2. MHHEER

AR O R FREBR O 45 R Fig 1, K50
T B D 5 A3 Fig 2 IR L 7.

GBPp/P #f:® GBP i3 1%, 2 g4 £ T
B EHL (R =09946, 755 = 29%), 6 Wk
#121390.6 = 3.0% 72 - 72. GBPp/H BED I,
1 RERI% F CHEAMICEA L (R =09087, 93.9
*79%), 6 R £1213965 = 7.7% 72 5 7-.
GBPp/S BEDOUHIZ, 6 Wik T CTHAIC LA
L72%% (R*=0.9017), GBPp/P 3 & 1" GBPp/H #F
R LT 6 WERHEIEE L <A o7 (Fig 1A).
—7, GBPtHEO R FE X, GBPp BRIZHEHBLL
7= (Fig 1B). GBPt only BE OB E1L, 2 KE#
FCHEMIZ AL (R°=09707, 859 + 6.7%),
6 REIF£1213 99.2 = 2.5% 725 72. GBPt FED
1%, GBPtonly Af & i L T I BRI ] v o i
RYPH D> 72, GBPYP HEOREIL, 0.75
e TR RS L (R*=0.9266,1.8 + 0.2%),

B)
GBPt/H 3 4nq 4n; TandGBPt/H g,5_45; 8
hl
120 A GBPt/H 5215 T
| GBPt/P,Hand S 5 615
f \
100 1 ]_ “x ...... )3).1( ....... §
a—>A
X /6’7'5
S 7
I/
60 1 X J_ T
1 1 ®
40 PR ;
X 7 1
l = | [
wi g/ |/
*,A o
1 _X’A 0
YA
ceqes®”
0 1 2 3 4 5 6
time (h)

(A) GBPp suppository group and (B) GBPt only and GBPt suppository group, Values are shown as the mean *= SD (respectively n = 5), [ ] GBPp/P,
A\ GBPp/H, O GBPp/S, X GBPt only, ll GBPUP, A GBPY/H and @ GBPYS groups, T TP < 0.05 vs GBPp/P group, § § P < 0.05 vs GBPp/H
group, Y1 P < 0.05 vs GBPt only group T P < 0.05 vs GBPt/P group and § P < 0.05 vs GBPt/H group (Tukey-Kramer test). GBPp: gabapentin
reagent powder, GBPt: GABAPEN® (gabapentin) tablet, P: polyethylene glycol 4,000/1,540 (3/1), H: Witepsol H-15, S: Witepsol S-55.
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A) (B) ©
120 1 120 - 120 A
A GBPUP 025303 * A GBPt/Hs.0n5 * | GBPt/Sg 55 6n; *
[ \ [ 1 f 1
100 1 100 _L_l_i 100 1 °
bt i v
S 80 A ey SELE i 80
2 I 2 7 s
3 [ ] 3 | o
2 60 1 2 607, _ § 601 .
Q
[ : A &~ ?
404 0 40 f 40 o0
| | ] 0”@
20 1 l;l_-l /L 20 ! [ 20 A O /
[ ] | 'A o
F‘.’ 'A'A [ )
o L=, [ — 0 (€
01 2 3 4 5 6 0 1 2 3 4 5 6 01 2 3 4 5 6
time (h) time (h) time (h)

Fig 2 Release profile of the PEG, H-15 and S-55 type suppositories

(A) PEG type, (B) H-15 type and (C) S-55 type, Values are shown as the mean * SD (respectively n = 5), [] GBPp/P, & GBPp/H, O GBPp/S,
X GBPt only, I GBPt/P, A GBPt/H and @ GBPYS groups, * P < 0.05 vs GBPp group (Student’s r-test). GBPp: gabapentin reagent powder,
GBPt: GABAPEN® (gabapentin) tablet, P: polyethylene glycol 4,000/1,540 (3/1), H: Witepsol H-15, S: Witepsol S-55.

4 E CICBBIC LA L2 MEZ R L (R
=0.9866, 84.3 * 3.9%). GBPt/P BEORIFEIL,
GBPp/P HE L I3 % & 3 W[ #% £ CTH BT
Moz, 6 R ZICIXIZIEELWEZRL
(Fig 2A). GBPYH #E ORI EIL, 4% T
AR L 72 (R°=0.979, 88.0 = 0.4%).
GBPyH B O =1L, GBPp/H BE & IbiK§ % & 3
Wi F THEIK D - 72785, 6 FEIZICIXIZIT
& iiz R L 72 (Fig 2B). GBPYS BEO U I,
2REMIZ E TR 2ICEA L (R =09063, 12.1
* 0.6%), GBPp/S Bf & Ll L C, 3WE £ Tl
HEIEKND 00, ZRURIIEHZFICE - 72
(Fig 2C).

3. EEER

v, poB X Wir o I4E iR EHEFR & Fig 3,
MAER R O H W L 2B REAN /8T
A — % % Table2 |Z/x L 7.

po BEDIMMEPILEE I, v BEICHNT 1 e 2
FCAHRBICKL, 3RMMUBREIARCE»- 72
(Fig3A). —7, GBPYP #fid po BEIZILEE LT 1.5
BIU 2 MZEOMAPREIAEREISE L, KAT
34 = 091572572, GBPYH #fIX, poBEELHLERL
TO75BL 1 HEMBEOMAPEENEHL, 0
BITITIFHFE L ETHER L 72, GBPYS #Fld, po
FEEHE L Co75~ 2 % E THEICE L, &
KT92 =057 - 7. %L TGBPYS &,
GBPYP B L IHE L CTH 12 WA THEICH
o7z (Fig3B).

Table 2 Pharmacokinetic parameters of gabapentin in rabbit
Dose AUCo.s MRT BA CLu Toes Coan

(g X h/mL) (h) (%) (L/h) (h) (ug/mL)
iv 40 mg/ BW 242 * 40 3.0 =02 100 041 = 0.07 134 * 18
po 400 mg/body 376 + 51 48 02 * 41 =13 0.70 £ 0.28 3.5 %07 41 =5 *
GBPyP 409 * 248 4.0 = 0.6 45 * 32 0.78 = 0.54 15200 * 60 % 17
GBPYH 400 mg/body 343 % 237 43 0.6 37 + 30 0.40 = 0.11 1.8 =03 * 46 = 28
GBPYS 675 =65 *T8 35x01 * 60 =29 ¥ 059+ 024 12+03 * 176 =7 *T.8

Values are shown as the mean * SD (respectively n = 5), % P < 0.05 vs iv group (Student’s -test), #P < 0.05 vs po group, T P < 0.05 vs GBPt/P
group and § P < 0.05 vs GBPY/H group (Tukey-Kramer test). GBPt: GABAPEN® (gabapentin) tablet, P: polyethylene glycol 4,000/1,540 (3/1),
H: Witepsol H-15, S: Witepsol S-55, iv: intravenous, po: peroral, BW: body weight, AUC: area under the concentration-time curve, MRT: mean
residence time, BA: bioavailability, CL.«: total body clearance, Tue: time to maximum drug concentration, Cue: maximum drug concentration.
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&)

1000 ]

10 A

GBPt/Sgas 1 handa 3-6n5 *

plasma concentration(pug/mL)

0.1

o 1 2 3 4 5 6 7 8
time (hr)

B)
1000 1

1 GBPt/Sgss.6ns #. 7

GBPt/Sg75 21; #

—_
(=3
(=}

—_
(=}
H

plasma concentration(pg/mL)

Fig 3 Plasma concentration profile of GBP by sequential sampling in rabbits(semi -log scale)

(A) iv and po groups and (B) po, GBPt suppository groups, Values are shown as the mean * SD (respectively n = 5), 4 iv, < po, Il GBP/P,
A GBPt/H and @ GBPt/S groups, * P <0.05 vs iv group (Student’s -test), #P < 0.05 vs po group, T P < 0.05 vs GBPt/P group and § P < 0.05 vs
GBPp/H group (Tukey-Kramer test). GBPp: gabapentin reagent powder, GBPt: GABAPEN® (gabapentin) tablet, iv: intravenous, po: peroral,
P: polyethylene glycol 4,000/1,540 (3/1), H: Witepsol H-15, S: Witepsol S-55.

po BED Y BIREFL /85 X — &%, ivEEE b
1% L C MRT D AW A > 72. —75, GBPY/P,

GBPYH B X N GBPY/S #1%, poFE &L B L T Tow
DO RDA BN AKA - 72. GBPYS #Ei, po, GBPYP
B X OGBPyH # & 1L L C Cow TS 1T H
o7z,

5 ¥

ARF) O PR R AR ORI O iR

TEHERY R ENBTFON S, L2248
O — MBS 2 A RSB SN b o 7
A%, GBPt B @ i BF 1Z GBPp B (2 b < THy 40~
S0%MEEMRT L7z, RO L THME L2 h v
~¥ VY V§E (carbamazepine: CBZt) WEEIALHK] D
WAL T, #9 10~30%FEETH - 72. " Kk
THI\ 72 GBPt 400 mg (& GBPt D BIAEH TR AT
HY, CBZLIZHNRTHEFEAFEENRE N L2
5HNUIROIANHL o/ ENEREE X
LNz, Eidwz, KO GBPt # W TH —fik
1 2 TR H OFEEE (2~20 kg) ™ ZHMERECT X 72
ZENHH, S HITHEAEN/N S V200 R 300
mg OB EZBHL T Yo+ 2MELA
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$ % GBPtNWIIALK A TE 5 L E 2 b/,
GBP O & HILEEIZH b 5§ H-15 > PEG >
S-55 DJIET GBP A3 A5 & #2212t & b
MiRkE o7z, L2L%A5, GBPtH O
(& GBPp #f & LT 1~2 BERIFEEE 0 2 72 i i
Btz mR L7 (Fig2)., IR OB Z
T, SEHOWEN N ITHEROBRE LD TH
HLEzHh7z, BIREWZ LIZ, GBPYS HEiX
GBPp/SHE L LB L TH BV EZ R L 7-.
S-55 #ANL, RmiEHH 2 EH LTS Y 2L
T, BUHEEE IR L7 RDT sRBRE L, @47
i % 4 L TR R DB~ DI BT & % #R I
WEHIS 250 TH 5. ©F 1) GBPp/S BhIZ F 3
ERFNEH I L IRED 20, KRDOKEME T
Tld 7 < EHF ORFHED S ibmm+#ﬁTL
meEZohl vz i, sERlrNe S
:%%@%%@,%ﬂkﬁ%@ﬁﬁﬁﬁ%ﬁ?é
LM THM TRV EEZ bR

in vivo FKEEOKE RS, FEOG- L LTk
BPEEEA B X OHIRPEZE AN B\ Tl 2 2 i
AT ZBIZ L7, KEMLEH TH % PEG 1T,
E R O 75 W2 X - T L, GBP ASE
TEL DI ENS Z & T, FOEGIZHEKRL T
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—H OMBEEIEH] O H-15 B L U S-55 1%, Kiatk
FEHNE D SN 15 5 S Y RAITRED 2.8 £ 0.9
BLO39 = 21 512 EA L7z HA15 24N, M
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Z L2, S-55 HANE, 60 3R ICIIEM AT R AT 9.2
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Coae TH D B D o 72, DHIRVEIEHN I L
W& DRI ILF AR L 72 2 & T GBP AY
HMEN7-EZ 2 6N575 [ UMIREEANICE W
T H-15 2R S-55 oI BT o 728
HIE, S-55 2RI OKERIEALSHE L 22 b L
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B LS55 OKREEHEAGIE, 15 LB XU 50~65
ThH (RAI®EHEBBACHES 3 M (2005)),
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EEOIOTE e LifEgInz. LrLad
5, ARG Tl GBPYS HEO B R M EED L
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BREPERT LW BHEOLEIE, H-15 T
L7z A 2 L CIER 5 b0 EFEORIEH %
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