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MR R OMEEE (323C) : We had previously discovered that AHPP exhibited a potent
inhibitory effect against xanthine oxidase (X0). The difficulty to make AHPP as
pharmaceutical agent resides in poor water solubility and low MW that has short in vivo
tyz and no targeting capacity to the diseased site.

To solve these problems we synthesized PEG-conjugate of AHPP and SMA
(styrene-co-maleic acid) micelles containing AHPP. As the results, we found (1) XO
inhibitory activity in vitro of both polymeric AHPP showed about 80% of that of free AHPP,
and satisfactory. (2) In vivo evaluation of ischemia-reperfusion (I/R) model of liver, the
polymeric AHPP showed significant effect preventing I/R induced tissue (liver) toxicity.
(3) Oral administration of PEG-AHPP in lipid formation in the spontaneously hypertensive
rats resulted in lowering of blood pressure to normal range. (4) The antihypertensive
effect lasted even more than 24 hr after one oral administration.
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< X0 BHZEH|D AHPP D& >

A== F XY A RO TTHE LA TR R
PSS, Fio, MENIZAE LT X0
WX 0ATER——FFV A FiZfLfo
NO LEHIZE L (ONOO™ & 72 1) . NO & 1H
L. NODL~LOMKT (T 7206 @ i)
EHLTE T2 EEEAITHREL TWBIK
Morikawa et al. JCI, 112, 1871-1879
(2003) filL], DF Y . A— S—FFH A T
ARIZE S THRBYRAEEMWE TH D,
AHPP (-7 3 /6-t Fuxi v¥o /o
[3,4-d] BV I V) IFA—N—F XY A K
ERREEE TH D X0 DFRIIRFLERITH 5 (
3 Y. Miyamoto et al (1996)), Z® X0
FHEEAID AHPP (3/KIC AN T 36 35411
X726 o 7205, o SMA 2 & 1kiz
L AKBBIZERS LD T, 2D EILA|
ZHWTRR O &G T IRRERNM & Refett
MmN L% in vivo DEBRTRLZVY,
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YL RIE, BasBiie & CEEmIZ AT
HA=N—=FFY A RiI~vra7yr—I7%
E D NADPH A% > #—F O, EiLFH
VI U AF A —E (XO)TEMEDE L L
DD FIIZXK Y KEFIDO A ——FF
A ROERNE> TWNDHI EEFAITA
L7z, £2T. AWFETIZITHEE L7 X0
DIEMRZIMA, RIEEZIMZ LT HHD
TH D, RIEICIE COX-11, kinin, TNF-a
ILs R EED AT 4 = — 2 =3 Fl5T 5
DRIENT I CEHEEVERE SR (ROS) & FEAE
THREROFNTIZ DO X0 TH D, ki, F
ZIZSMA ZHWT R T~ B0
B ED I AL DOVERIC RS LTz
N (K. Greish, et al, J. Cont. Release
97, 219-230 (2004); K. Greish, et al,
Bioconj. Chem., 16, 230-236 (2005) ; A.
Iyer, et al, Drug Discovery Today, 11,
812-818 (2006))., * DOHFZEIEFRE T Z D SMA
TEE, ERT NI AU HELS
D2 DRGNS % 20%~50% b 15
THIENHREE 2D, EERED I 'K
MEienbZ Lo TET,

—J5. @ rhlEs orEE B RS
Teim oy F3EE A ORBEEEA =X L TH
% EPR Zh:[enhanced permeability and
retention effect] (Y. Matsumura and H.
Maeda, Cancer Res., 46, 6387-6392
(1986) ; H. Maeda, et al. J. Control
Release 74, 47-61 (2001)) 1%, ¥&/RATIZTE
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BTV a(3,4-d] ¥V I (AHPP) I3,
INETHHNLTWAT Y J— izl
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3. WED 5k
(1) AHPPDSMA 2 & /L DAL2EIY . W ERAL 221
PR ORRE : O FIEE(L L 72 SMA-AHPP 2 &
Nt 77Ty 7 Z6-50, &7 7 7 U ILHR200
IIGPCIZ X B A AT 4 — LDk
. @QEEHEGELIC X BB AR HIE (K
B8 {-Photal) ., (@AHPPD Jit H#  (in
vitro) DFNIFEL LT, 7 I = HHIRSNE
W & cut of f 10KDadd 4y F-5 % WM A [
VN, RREFRIZ IS AR D SR ALY (260nm)
2L TITR 9,
(2)PEG k. AHPP D&% : fa & LD =D
EME b= 2T v O&RIE, £9°5. 0g D PEG
(Mw. 300, Fytfisk) L. 3.0gdDp-=1F
a7z /—/ruanar g —AA M&50mL
D7 hZ kv Rr7Z > (THF) ZEnrLl,
HICRUVZF AT I %A 0.29g WAL, 24
~30 RFH IR Tt IS S/ 5, IIT,
MY ZF T I DIEBENTHT 5, Z
NaEAEL TR, ZOWEKIZX L, 300
mL DT F)L=—FT VEMNZ., LW E 4
C&H, mEL, ThEHcT Lo —T 0
TR 5, Z OUREY %% 50mL ¢ THF
&ML, 20 THF BiRlIZ = F L o—7
IVEINZ, WVEBEOIRE X 0 1AL PEG-—p-
—hu-ruon7x—AA MO HE
mESED, ZOWEML PEG 2 1.0g &V,
20mL @ THF (2 & /v L, Z4UZ AHPP @ 0. 1M
NaOH ¥ (0.5 g /25mlL 0. 1M NaOH) #%1&
BRI FL2N M., & 512 30~40 FF
ML &8, THE Rk a155, Znn
PEG 1. AHPP T& %,



(3)SMA-AHPP 3 & /L DAERY « ki St 2 —
& L7~ 100mg @ AHPP % pH 10.5 @ 0.05 M
NaOH/Na2C03 20 ml (ZI&EfRE L, DUV T, SMA
DEEK~ LA WY CEY) MWL, 2kDa) 200mg
e iE i e et | s 2l Witet (ST I o
DN, BRI 2R iR b L, 3~4
BRI L. DWW T, 0. IMHCL 2 -< 1

BEETICMZ, pHE A5 ETCFTFH L. b
EARAF S, ZhZ pH 2 @ 0. 01M HCL THE
L., DUWT, 0.1M NaOH 24 &F2< b
Z. AL, 200ml £F5, ZOLDE
7T X a v A v 7 L v (cut off;

MW100KDa) s AT & I as T 1/10 25 F TIRAE.
gz < ViR L GF3 A, siEET 5,

Bl AHPP S B 2155

(4) PR I FE R T 7 v &2 W 2 I E T
B5: 7> ERHWTHTEIIROEERIC X D&
Mm%, % Oy FEB @I L 2 HE#EER (10~30
M RBRITHER SN DR EIL, F& LTHH
UF Tk Fa i h—8 XD) OiFMHIz &
DT 5 X0 NpEAT B ROS (FilZ A —/—
FXHA NICLDEEBEZLNTWD, Fix
VI 3 B B 3@ O BT 1 PEG-AHPP  F 77 1%
SMA-AHPP 2 /L& #5H L, DU CIfLif FB
WL . RERRYICERIL U . FTRSRERESE A P
WZZ DI BNAAOENMEEZT D,
G) e RMEEIMET >~ & (SHR) & W 7=F%
ERN RO - \mIE T >~ b (14-18 B,
X 250-300g) & VT, FEBUMAICT »
hLEREREE I LD in vivo BEMLJEZRD
BARMNTT %, PEG-AHPP F7-1% SMA-AHPP
AR ER R, F IR OG- L, FREEAC SHR
Z v hBIMEE 3 BAEIChZ e 5,
F7-. PEG-& SMA-D B B ORI
DHRETT 5, KGR OB 2wk
XY HE Retatttitd 5, Fiz, SHERIENE
AT 4 == H —DFBLOD R A E et 73
EOFEIZ L HEt 5,
(6) AHPP @ SMA X & /L O EEMEZEAN (p. o, 1. v.
5. LDy, MTD, AF-FEHEEE, CRP, T 7
v, raT Y ol EnicmiEsg—i%
(B L. Ak, iR o i B R AR D O
T 5,
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1 A-1,A-2 |Z7RF & 912 PEG-AHPP f5E&4
I3 AHPP (2[4 D UV BRI 2= L (X 1A-1) . %
DOEHITIBAVRETHELEL TS (K
1A-2), B 775 v 7 A G-100 PBS H1 TIiZ
bis (AHPP) ,~PEG & nano AHPP-PEG |Z[X] 1B @
X olcFkx, 478 138 KDa & 104KDa H1.0»
DT EER L, £, BIFEEELEICE D
& mono AHPP [T ¢8540 A XL LT 104nm

(FREEKT) £70nm 2= L7 (K 10), £7=.

Wi LD X0 L, b & d AHPP @ 80% Dk
PEA R LT (0 1A~C), Z D PEG I ELICH

WTIE, AHPP 032 (A ex 270nm) FREHFD
HWIHITHE L TWB, pH % 9 DL EIZd 5 &
SELVORERAONTE (K 2), 20

PEG-AHPP J ¥ AHPP D % 45 pH 23V TR
Bl A 1 EIZK 3% DA 5
MTzo pH SEVE O DS DS BV ME RN A2 5
7=, AHPP-PEG /L &M DR O 5128\ T
AKEEMEIMET v FEFT VIR L TH AL
Td o7 (not shown),

1600 5

1400 4 A-2

Frec AHIT
mono-ANPP-PEG

bis-(AHI'T)-PEG

1200 4
1000 4
BO0 o

Arbitrary Fluerescence unit

600 4
100 4
200 1
0 T
275 325 375 425 475
Emission Wavelength (nm)
19G (155 kD)
180 4
BIS{AHPP)-
. P PEG (126 kDa)
z
= 120
T
=
= mond-AHFP-
= B0 { PEG(107kDa) Y BSA (57 kDa)
2 ¢
DAO (39 kDa)
40
NCS(12kla)
o T T T T T ]
0 40 30 120 180 200 240
Fraction Volume (mT.)
- C-1

bis-(AHPP)-PEG (VI)
Mean particle size
=218.8 nm

Mono-AHPP-PEG
Mean particle size

=164.1 nm

X 1. A-1,2. AHPP & % PEG 54D UV WY
(A-1) BXOWwoEAx~227 hv (A-2), B. Mono—



% of AHPP release
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