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MZE PGE; ¢l Lipo—AS013 o] d#e] dFe Ao nxe= J

asol vig st = Ao duA vk ol gk FH kS Heketa
ofAle] SHEA S Eol7] A8l PGE ol Pl AIAAl (lipid microspheres,
LME FAA o2 &4 ool o mAASFAZE FAw
webd PGE, & & © a3 o= g3 45 dErAE & de
fEHAGAAE AWLeAl HAT o] FedAME= 7]Ee] PGE,
=B A7 o7l BEs=7F 9 ZHliHoleic  acid)S

U AA Al = F-2A]Z] Lipo-ASO13 o] 7idtE o] A4 A& F3

o

1 QAo Fexda FAIE Lipo-AS013 o] dF U FAITH
FEEo] Huy uvl gt} kAW o] AJEE PGE; 9 Lipo-AS013 ©]

g v dRE SNV THeR v AEES wd

b

Hodqro = wia wjio] 3 X 10em 2719 ¥#S AAsta

Lipo-AS013 & o3 t}$ Fluoroscan® surface fluorometer = ©]-&3}o]



AJAELE S F5H8ke] ©]E5 tlET, epinephrine Fof
A Zol 7NdkE PGE, 1 Lipo-AS013 o] I #e] i} MES] ofudt
FIFS vX=7HE FHstaak skl

A5t A Lipo-AS013= ¥¥ 24 A% o 13 Fosialael
Bstal g @R IARAEE BTV S7FSFATH(p<0.01).

Epinephrines =AHo= Foslds o IFe IAAEES BT

-,

74438 2 (p<0.05) o719 Lipo-AS013E F71= Folstgs wje= 79
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F-2A| 7] 2] g2 ASO13¥ = Hlul A sho] 5 A 287 3 g el
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ALE7F o A= ofoF & Ao},
Lok 2 AFA Iie] #AFE FSASH7] el AREsd
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S =g o] ARASE 05014 0.9 55
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ek A, = WelA Ql(intrinsic factor) 5 ZFAdHE=

AA7FA ezl WA sEAd vl A dRleme WA
g% (pathologic vasospasm)ol o]3F A Akx 37

condition)o|A1¢] <A wgo= d#x ok, =, =R U3
oA Q14E7] (high-energy phosphate)7} ZFAE a1 16 w&E A5
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a-adrenergic  receptor®  AHsle]  d@d  FEHFS WA=
phentolaminee] ATk, =4, Hx ¥ HLTLo] zgste] du
ole+S  Al7]+=  FAZ  hydralazine, nitroglycerine, dimethyl
sulfoxide(DMSO) % of2] FF9 calcium channel blocker, L&l
prostaglandin E,(PGE)) < d=z & F . AxA, di=
FAA AT A Z pentoxifylline, low molecular weight dextran,

dicumarol, dipyridamole, hyaluronidase % streptokinase %©]

of 7]l &3hrt. mpxto g sdol] tiek v WAS NAXNAFE
oA E A AEE oFA3} kA  (membrane-stabilizing agent)$!
steroid®} xanthine oxidase®] inhibitor®2 #F&3le] 44 g7
S JAEt= AlZ 4R allopurinol %2 AR /27
A A A (superoxide radical scavenger)?l superoxide dismutase

(SOD)5°] 7]l &3},

AnHor G§Hol FHE F 74 oYl A= v sdom
Agate A B Folshs 4% 77e B WE Folght
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sholal 9l ofAlolar P Hyk I olele] | Ht Ael, I
212 (angiogenesis), 4% &3 A 59 og 71A] AE #E%

GJERiE Ze®  Hel gtk sAw PEe  SgTr™om

tAstar HE Fde= Alelddl E2AstEC AAH R Fofds

v A A B A) (1ipid microspheres, LM)E HF2AZDo=R &A4FH

Lipo-PGE;0] 2} oF&=-dEA A (drug delivery system, DDS)ZE 7l-a}A|

ATt Ak o] HAAFA7E FAE Lipo-PGE, = Fol §

i

bz Felsme obgiel 2¥WL olF Fuap) 9a Ao

o

AT A PGE;S o ~E3}(esterify) A7) AS013] E¥3}=7}

AL
rlo

=Y A (oleicacid)S F2AIZ A= Lipo-PGE,, & Lipo-AS013(1¥

DS 7NEste] o] =2 kA S dRlssiar &8k Lipo-AS0139]

&AWk o] Lipo-ASO13°] sldA ¥de] dRE I7HATIL

FIHon vy PEES ¥ 5 dvke TAHA AT nus
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PGE: AS013
9 1. PGE, 3} AS0139] +%. #FHFHL 7]¥&9 PGEo]aL 952 PGE,
S o) ~H 3 (esterify)d AS0132). ©] AS0139] E¥ w7 Fo

=dAH(oleic acid)S HAALFAZ FRAIDCZH sl o=z

T HI AL §FoELE =2 dF wRet Ao adol
445 Lipo-AS013S UHE S gt}

2 AFNAE WA Ay 2EAS o] &sfo] Hjiol IS ANShaL,
Lipo- AS013¢] ZA1A Foj7l dge] dR/E F7HA 7] BAASEES
Lol =XE gelstuAt 59 of2e] 3 =42 epinephrined}d]

2% 4§ oRE TRng B,
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II. 9+ Als 2 "Wy

24 v} 2] 34 Sprague Dawley WA (A% 300gm HA 380gm g &=
£ ketamine  (AE®,  F@IFH, Moz EF U FA
(0.75m1/100gm of body weight) } shar Al -
A A o) depilator(Nair® Carter  Products, New York, USA)

= gt RS AAA A

ZF WAy wfE-o] =9)of| panniculus carnosus muscle < E3dE 3 X

0em =719 d#s AgE gdol 7ARE Fa F(hHe=

AT (2" 2).

WA w59 F9oll panniculus carnosus

3= 3X 10em =L7]¢) &
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of V|AF-E Fi FT(fH)o=
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Group 1 :

ol 6 kel o] WA} HE%

oz Wrel 2] theu 2e okAlE FolshAY
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W) RS e ARSI oA A A2

A ke A AgA A

saline |

8438k 1:100,000 epinephrine 0.5cc & ¥ 7] A5

Group 2 : 1:100,000 Epinephrine T
s ARt A9A] AR 302 F
gl L2 A o] FAFSEA T
Group 3 : Lipo—AS013 T+

Group 4 : Lipo— AS013 ¥} 1:100,000 Epinephrine & EA]d £43

Sghg AL A91H A7
Lipo-AS013(Prink Inj® = Alprostadil, Taiyo
Pharmaceutical, Japan, ¥l shnj ek, A &)

0.5ug/kg & HEAWS B3] AT (29 3).

(3]

3E AAS YA A7 30 F = saline 9l

8438k 1:100,000 epinephrine 0.5cc & ¥ 7] A5



sl 2 Yol FAFSAL F Aol Lipo-AS013
(Prink Inj® = Alprostadil, Taiyo Pharmaceutical,

Japan, T3 shu] <]

. A€) 0.5pg/kg &

b
HE S Sl skl (2" 3).

o

AR FE RE 3 Yol AEH 5/1000 inch Silastic® sheet (Dow
Corning, Arlington, TN, USA)S Y5224 bed ZHFH A S0+
dyo] A4S Adst¥a (2™ 4) AAESIY JFHES 4-0 nylon
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BE 93 Wel= A&%E 5/1000 inch
Silastic® sheet (Dow Corning, Arlington,
N, USM)E Y5024 bed ZH-H
AAE o] Eojee e dAS

ket gk,

7}. Fluoroscan® surface fluorometer & ©] &3 B2 ¥H #AF
=]

72y e ARSn A7el okAE FelaAud AAE
Al o] s thA] A Aol B3 1.5mg/kg 2] sodium
fluorescein (Fluorescite® 10%, Cardinal Health Manufacturing
Services, Puerto Rico, USA)S Lipo- PGE, & AF3 W=
E Ao A3 = F 10 wol IR zWHe IFAHE

Fluoroscan® surface fluorometer (Fluoroscan, Boulder, CO, USA,

10



A

3% 5) 2 olgslel AYHoR 4L o2 AY R #F

Aef el vl Eke] % Dye Fluorescence Index (% DFI) & -&}gich. !

9] fluorescence

% DYE FLUORESCENCE INDEX = X 100

AAFI B-9] fluorescence

% 5. Fluoroscan® surface

fluorometer (Fluoroscan, Boulder,
CO, USA). AHE38t7] A 714 skwell
#1138+ 5/8inch =719 calibration
spot 9]l handle tip S =dEo}

calibration < w}3 t}.

3t percentage (% flap survival)®EA ¥AWEES YTt

(1™ 6).
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Control Lipo-AS013 Epinephrine Epi + Lipo-AS013

a5 6. ABYEEE FH87] 919 Misholy" . BE=H A3}
IS T8 dFol A 2da ARd Ev Folr AE
WAL =5kl e WA 30em’ o] )3 percentage(% flap
survival )24 I AAEES el FEHEH tixd,
Lipo-AS013 Fo]<, epinephrine F9{<, epinephrine + Lipo-AS013

i

A= PG + 5 AR A A, gizdd
kA E Foldt ZF At 7+ vlawE ANOVAS}F two tailed paired

student’s ¢ test®A FHAZF3daL p Fkol 0.05 wwel A=

il
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A Aoz F7t &gtk 7 A WelM e %

DFIer vjadEgIe] A dAS 2487 HsiAd &3 A

£

oz o

rob

(correlation coefficient)ES -3} t}.

>

1y R RE ARE AR 994 A

il

dye fluorescence® =4 3+ = 7 Misholy!'sHo] ol3] AEHAELS

SAser(ad 6) dd =T, 52 A 5 7ol HY Aol

55.3+2.20] A},

1:100,000 epinephrines ¥ 7]AF  F&to] FoIsIE o,
Lipo-AS013&  diEA=E  Fa AFSAT ,  epinephrine?
Lipo-AS013&  FAlel  Fojdt  ellAe]  HF % DFlE 7]
45.143.1(p<0.05), 65.0%2.6(p<0.01), 54.4%5.5 (p=0.90903)°]A7L,
A FABAEES 7] 42.341.6  p<0.01), 67.4%+1.9(p<0.01),
53.8+11.7(p=0.90903)% 4] Epinephrine %°J+= % DFIe} I AAEEES
HA3] FAAAHIL (p<0.058F p<0.01) Lipo-ASO13 FFo&= % DFI9}
HFAAEES A3 F7HAET (p<0.01).
sk ol Ale] % DFI<}

o]
SR EES BT waste] BAGHCE o] Q= AFelt it
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s 7. ZF 7o H A ke BAAEES BHoFe AAEES.
2 BE o ZE-, epinephrine o]+, Lipo-AS013 Fof+*,
epinephrine + Lipo— AS013 Folwto g A Z} 9o H
JFAWESLS Z17] 55.3+£2.2%, 42.3+£1.6%, 67.4+1.9%,

53.84+1.7% ©] T},

ZF A Yol % DRI JdAES e AaAIS= Z+7] 0.4818,
0.8771, 0.5345, 0.7621%4] % DFI¢} YA EEY= o= HE Hg 2

&8 BAZE AAT(E D).
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o] % DFI Hy, IAAES H, ¥ o2 2 7}

AL Wl % DRI ddAYEE ko] BaA.

D
p valuex bl 2= § o Al 2 value*
GROUP n % DFI % DFI FoA 4 AYEE EES
BEE
Control 6 54.1%£6.7 - 0.4818 55.3+£2.2 -

Epinephrine 6 45.1%£3.1 0.03475 0.8771 42.3+1.6 0.00039

Lipo-AS013 6 65.0£2.6 0.00924 0.5345 67.4x1.9 0.00004

Epinephrine

+ +
+ Lipo-ASO13 6 54.4%£5.5 0.90903 0.7621 53.8+1.7 0.34980

value & =3 Al aLgk A9,

* D al
§ 7 AP ellAe] % DFIS} HadE5& (o] FaAT4d.

15



% DFI & % Flap Survival O %DFL

B %Survival

Control Epinephrine Lipo—-AS013 Epi + Lipo-ASO13

7 AR % DFI B, JBAEE o, 2T SAE

BolFE= 9ofd 183, Epinephrine ¥+ % DFI}
A8 7R 2 AL(p<0.059F p<0.01) Lipo-AS013
Fol= % DFISF FAAEES A3 S/ AT (p<0.01).
WA epinephrine® Lipo-AS013E sAlo] Foldt tofl A2l %
DFI¢} A EES 2wt} HaLste] A o= o

= Fel7k glgieh

%
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s kel Wt 7 e B2 AT 1dy
o] gkth. d¥o] AGEHW @O w Vi AFHFS Aot
uhet WA "3 F5o] oyl "k o] Ze dH FFo] dojue=
d 8% 985 = UAZ+= thromboxane A29} 1 1t
o] ¢ g<lo® Ag vt dHA dom, o= oA ¥ F=
2 YAy vt dojdrt. 9 Z7)o] ydto] AGEHHA Add wzt
MAANA EHE = 217 AEA Q] norepinephrine®] 4% 3 F5&
Faste]l A "3 I/ ol 7o @t g k.

o] e WAL A FFom furE As DAY AX Aot

o] W3z AEX WE9 sodium ion® Fho] F7FE L WHHE potassium
ion®] =0l dojupA Hol 1 A3 3 WA Ed FFo] fEEa ¥
F JfEe] A, ol AibA 7oA ATP o] 8}2HE-(catabolism)
t}=F9] hypoxanthined &4S Z#|stal, o] 3dA ZZA oA xanthine
oxidaseoll 9@l xanthine¥} 2FA FE]7|2 AbslEc)h. oA HAH A
7= 24 ATl s Fakh o] HWA U WolAa, F
7FA o2 BAME(derivative)o] FAAHATHP(1E 9).

oA FAE kA FEv] @ FAHES BA dae] B4 F7F, A
o] #}e)4ks}(lipid peroxidation), arachidonic acid cascade®] 43},

3 WIHE FE2AA(endothel ium-derived relaxing factor)2] =343}
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ATP

Adenosine

Inosine

Xanthine Oxidase

Hypoxanthine— Xanthine Uric Acid

/\.-

0;+0;+2H — H,0,+0,

Reperfusion{(Reoxygenation}—— >

A AbA A e AFA f-2]7] A 2 xanthine oxidased)
28 71 d . AAbA 7oA ATP catabolisme thEe]

hypoxanthine?] &AL %@&lal, ol s dA Z=H A
xanthine oxidase®] ¢]3&l xanthine¥} AtA f-2]7]=2 AtstE ),
A fE7] R FARES BA 3] R34 S, lipid
peroxidation, arachidonic acid cascade® A3},

endothelium—derived relaxing factor® E&43 2 &A%}
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7FE AT

PGE;& TFE prostaglandin E =¥ 1 groupd vz7pA =2 3 H &L
(vascular smoothmuscle)oll Wit &gt d# 74 (vasodilator) 2 =&
SHA ¥, o] e A8 AFW(arteriole)d} precapillary sphincter

of W@ Ao A Aok Y PGES old Aol o8] Hwe AsE

Z7HA AEES EolnTE o] ge Age AA AR Bl FYs
A g3 93 9o =¥ES wol® mhR AR UEbge] HauElt

oy

SHAIRE PGE 2 3petdor ESHAstal HAlAow FoAPfS W #HE
AvaA HZAGsE = Aol Ao, olE  S&skzl f8 PGE el
) A A WA (1ipid microspheres, LM)E H-ZA|A o] LMo| &4H %2 9
da idel FHEA FdoemA By B ko] PGEol 8"zl

2HE B 5 dE ARE S HYa oF ofnl Yl Hgtol
5

oo wHE BPen BFRE MAAEGARL e 2719

Lipo- PGEol &= E¥35=7F =2 (Ex343 27) gl=ulAH linoleic acid,



CH;(CH,) CH=CHCH,~CH=CH(CH,),COOH] o] ®o] 33t=o] QU7 wiZel A

=5317] 98 Exstert G (Ex343 1) ZdAHoleic acid,
CHs(CH,),CH=CH(CH,),~COOH] ©] T= E e o A= LB FE
U A A 2 AFRELaL o] PGE S ol 2B 3} (esterify)dt ASO13(1®

)

g

waAgozd WS rgEm  dw Moz BEAY

!

253 (targeting ability)o] &2 M ZEF Lipo-PGE;, = Lipo-AS013<
AEsHA = A,

o] Lipo-ASO132 3tehalow kAol e PGES] A &A
Z A (prodrug) 24 A Z2e] thsk % &4 (lipid solubility)o] a1, A
ol Folulol EdAoR PEE SR HAFHE oz deix glo A&

ko] Lipo-AS013 2% Z83F PGE,9] a9Z 7|ug 4 g,

e

At A 5ng/kg? Lipo-AS013S HEIAMS F3 T30S o

ol A 54.4+5.50199 % DFIZF 65.0+2.62.2 S 718} a1(p<0.01)

A<
)
ox
(i
g
)
o

% 55.3%2.20%00 A 67.4+11.9%% o] %tH(p<0.001).
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dv & 9 did S 2dE Ve 5 glld V1= PGE S

M7l &l PGE S ol 2B 3 (esterify) A7) o] 7)o L#H Ak (oleic
#

2o = A iy I3 29SS o]& | Lipo-AS013 & F¢
Fo] A & Fluoroscan® surface fluorometer & o] 83sle] WF7H AFE=
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epinephrine o3 H|ul st
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Abstract

Effects of a new PGE;

: Lipo—ASO013 on Blood Flow and Survival of Skin Flap

Yong Hoon Chi

Department of Medical Science

The Graduate School, Yonsei University

(Directed by Professor Kwan Chul Tark)

Prostaglandin E, (PGE,) is known to have various physiological
activities, such as vasodilatation, reduction of blood pressure,
angiogenesis, and inhibition of platelet aggregation. For the therapeutic
application of PGE,, various formulations have been developed to overcome
1ts chemical instability and deactivation during passage through the
lungs when administered systemically. Among the formulations, Lipo—ASO013,
in which oleic acid microsphere preparation of the ASO13 is predominant,
1s a highly potential drug delivery system with a higher stability and

greater vascular wall targeting.
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In this study, flap perfusion and survival were documented in a 3 X
10 cm dorsal skin flap model in Sprague-Dawley rats. After intravenous
administration of Lipo-ASO13, flap perfusion was documented with
Fluoroscan® surface fluorometer 10 minutes after intravenous injection
of sodium fluorescein and % Dye Fluorescence Index (% DFI) was calculated.
The results were compared with a control group and locally administered
epinephrine group.

When compared to the control group, the % DFI and flap survival rate
were increased from 54.1+6.7 to 65.0%£2.6(p<0.01), from 55.3%+2.2 to
67.4%+1.9(p<0.01), respectively in Lipo-ASO13 group. In the epinephrine
group, the % DFI(p<0.05) and flap survival rate(p<0.001) were decreased.
In the group in which both epinephrine and Lipo—ASO13 were administered, %
DFI and flap survival rate were comparable to the control group.

With these results, the Lipo—ASO13 can be conceived as a highly
potential drug to promote blood flow and to augment flap survival. This
high potential of the Lipo—AS013 may be related to efficient targeting
ability and higher accumulation of PGE; to blood vessel walls.

In the present study, quantitative skin surface fluorescence has been
used to reliably measure skin perfusion in ischemic flaps and to predict

their viability.
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In order to clarify the action mechanism and efficiency of the
Lipo—AS013, further comparative studies with conventional PGE; or

Lipo-PGE, are anticipated.

Key Words : PGE;, Lipo-AS013, Dye Fluorescence Index, flap survival,

blood flow of flap
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