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Summary

I. Title

A Fundamental Research on Treatments for Chronic Disease

II. Purpose and Significance of the Study
(1) Purpose

The purpose of this research is to understand phenomena of human life
and disease through life scientific approach, to improve public health by
preventing and curing chronic diseases, and to create economical benefit
by industrialization of research product
(2) Significance

Chronic diseases include cardiovascular and cerebrovascular diseases
which is the most important cause of mortality, cause of which is various
and duration of which is long. Examples of chronic diseases are
hypertension, osteoporosis, diabetes melitus, obesity, endocrino—-metabolic
disorder, geriatric disease, cardiac disorder, neuroclogic disease,
environmental disaster. The possibility of chronic disease is increasing due
to change in living pattern, increase in life span, and increase in
environmental hazard. Therefore early diagnosis and systemic management
of chronic disease is very important to decrease mortality and prevalance.
We carried out studies to understand basic pathophysioclogy of chronic

diseases via developing animal! model and in vitro model.
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M. Content and Scope of the Study

1. Studies on development for the treatment of chronic endocrinologic-metabolic
diseases

(D To develope prediagnostic IDDM marker through study of family pedgree

@ Developments and clinical applications of assay of throid autoantibody using
recombinant DNA technology

@ Mutati_onal analysis of the GLUT2 gene promoter region in
streptozotocin-induced diabetic rats and its application to early diagnosis of
diabetes mellitus

@ The role of macrophage migration inhibitory factor on the activation
mechanism of immuno—neuro—endocrine system

® The role of newopeptides about the normal human keratinocytes

2. Development of therapeutic technology on environmental disorders and senile
degenerative illnesses

M A hospital-based case—control study to investigate the risk factors of uterine
cervical cancer in Korea

@ Development of objective test model to evaluate efficacy of drugs on chronic
liver disease

@ Study the effect of H2S on olfactory epithelium in mouse

@ Study the role of cytokines on incidence of ischemia

_lsﬁ



3. Study on the pathophysiologic mechanisms of ischemic cardiac dysfunction

@ Investigation of mechanisms of ischemia-reperfusion injury

@ Establishment of an in vivolrnodei of post-infraction cardiac insufficiency

@ To elucidate the role of Karp channel and characterize of the channel in
ischemic hearts

@ Development of a separating membrane used in the plasma fractionator

4. Development for medical information and imagination technique

(D Development for information system of hazard identification and health risk
assessment of toxic air pollutants

@ Development fo numerical models of bone | microstructures using
homogenization technique for the analysis fo biomechanical aspects of
various bone diseases

@ Development of an image processing and management system for a digital
fluoroscopy

@ Development of the equipment for diagnosis of the joint using acoustics

® Development of the patient management system for the chronic diseases

through the network information system
5. Development of rehabilitation methods

(D Bioelectromagnetic evaluation of human response to acupuncture

@ Development of oxygen concentration technology for COPD patients

_1'7_.



@ A study on the implant geometry

@ Neural plasticity for recovery of postural disturbance following unilateral
labyrinthectomy

® A study on the mechanisms and management of fibrotic diseases

® A study on the effect of amino acid receptor antagonist on auditory brain

response

IV. Results and Discussion

1. Studies on development for the treatment of chronic endocrinclogic—metabolic

diseases

We isolated putative predeposited genetic factor through pedigree analysis
and are developing methods to search immunological marker using anti-GAD
antibody. CHO cell line expressing human wild type and mutant TSHR has
been established. We also analyzed GLUTZ promoter in mouse developing
diabetes followed by administration of streptozotocin. It was observed that
substance P help TGF-o mRNA expression in human keratinocyte. Human

MIF was highly expressed in baculovirus expression system.

2. Development of therapeutic technology on environmental disorders and senile
degenerative illnesses
A hospital-based survey on the risk factors of uterine cervical cancer in

Korea suggested that futher investigation on HPV-11, HPV-18, or HSV-11

._.18_



infection should be carried out. Thallium-201 test per rectum(Shunt Index) and
ICG-Rmax have been used for evaluation of portosystemic shunt and functional
reserve of the liver. Shunt index was well correlated with 1/ICG-Rmax.
ICG-R15, however, was not correlated with both ICG-Rmax and shunt index.
Results from the study on the effect of HzS on olfactory epithelium in mouse
could be applied to human study. Data from investigation the role of cytokine
on neuronal death following ischemia sugggest that the EGEF or possibly, other
growth factor may modulate the influx of intracellular calcium via modulating

the glutamate receptors in astrocytes.

3. Study on the pathophysiologic mechanisms of ischemic cardiac dysfunction
Oxygen free radical proved to be an important toxic mediator of
ischemia-reperfusion injury, and the injury was markedly attenuated by the
administration of radical-scavenging enzymes. We established an animal model
of post-infarction cardiac insufficiency and observed changes in the troponin
isoform expression during its development. In cardiac ischemia, the action
potential and outward currents were changed by activated Kate channels. ATP
and endogenous oxidants containing SH groups were involved in the regulation
of these channels. We confirmed the existence of the Ca?* current, the delayed
rectifier K* current, and the hyperpolarization—activated inward current in the
sinoatrial node. The delayed rectifier current was influenced by Ca ' ion
concentration. We manufactured melt spinning apparatus for the production of

hollow fiber membranes and established the appropriate conditions and
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procedures for the production.

4. Development for medical information and imagination technique

Effective searching method using inter-net and database for hazard
identification were evaluated, Also the study of homogenization technique for
the stress analyses of bone microstructure was carried out. Two- and
three—dimensional programs based on it were developed, and sample problems
were solved. We designed the proto-type of the one-monitor display system for
the digital Fluoroscopy which is good for a general purposed digital imaging
system. Study to develope the equipment of the vibration arthrography has
been carried out. We conclude that the available frequency range is about 1kHz
and the sensor having a high degree of efficiency is a condenser microphone or
piezoelectric accelerometer, We developed a preliminary version of patient
management software using the Microsoft’s ACCESS software which is named

as 'KPMS (Korean Patient Management System) of the thyroidism’.

5. Development of rehabilitation methods

Multiple channels of electroacupunctogram(EAG) is under development to
record the difference of action potentials between two points on human body.
Oxygen concentration technology using the molecular sieve zeolite was carried
out to be used for treatment of chronic obstructive pulmonary disease (COPD).
We also performed research to develope the implant which has superior stress

distribution and primary stability to others by using Instron test and finite
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element method. The mechanisms and processes of vestibular compensation in
order to investigate the metnods for facilitating vestibular compensation,
vestibular reflex, nuronal activity in the bilateral medial vestibular nuclei, and
immunohistochemistry were analyzed. cDNAs of human CBF-A, B, and C
subunit were cloned to understand the regulation mechanisms of collagen gene

expression, which might be the central mechanism of fibrotic diseases.
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vk, A olAF A7k 26 7FA A9t &3 AJE. ol ¥ variant splice
donore] e disiAE F 221 dev A 3 Y72 splicingd] %
S} SolxE Rem AFsm AUk

A7 B1E rat GLUTZ cDNA®} genomic sequence® W] HWgt& o
B YoM base® Ftolr} LA HTE ol2iF o GLUTINAE &= o
BRug 8.

Total RNAS mRNAZ o]-£3}<] primer extensions AlB§ 43}, Total
RNA laneolA] Z-& minor band’bF B o)A%t mRNA lanedlA< 2% 3HA
adenylate positiono]* signal® JEME AMZ el o] R F8
transcription initiation site2 AjZts o

Exon 1d ol 3= ATG codonol®ldl «j217}A ATGZT upstream region
o] WA=y k. 2]y ©] codonol @A §Hge] AREE AR termination

codone] wWah thdel gtk 28 =2 upstream ATG codons ol TAEE o
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7}A ATG codon& translation initiation site7} ¥7]el& F& g3t Bzr=
=3

Rat GLUT29] putative promoter regiondl: putative CAAT box 7} -82
bpoll 2A8l32 gith. 22y TATA boxt $lArh THE consensus sequences
Z C/EBP, Spl, AP1, HNF-5, SRE, UPE %°] A3l o2 Az

Promoter activity® 3913517 9138+ primary hepatocyte culture system<
AF8-8}] promoter activity7} &= B AT

ol2lt genomic structure’t ¥&E el Wl FxRox o] genedl oW
mutation®] X FLF F Y olF F£3] AFHE £ e IE system
o] AweE £ Qe Aoz AT} 281 o] promoter’t physiological{A) 2l
)57 Wl AJA Yol gene transfert} gene therapy'$o] o]8E & AL

Aow AzHET

4. Se3A I FAANE FHAAAA) AZREN A B3 71AAT
A7k %&@Qﬁéﬁ}?ﬁ} npg-2 o W|AAEZRE MIF cDNAS 43}
gon, o|AL olgsly AXFF MIF £ & MIF A 4L SFIUTH
Aastslz A FAALA MIFE @43" T 4979 pitvitary glande= 28 2
A X, FRAE, A7 A&£AEY2H, adrenal gland T B 244 24|
Hth. oA RAVIEE Kol MIFe FEEF 2 ¥zkEolfd
immuno-neuro-endocrine system % EIFUAAE F AFZHdA TEE

1% 7l-s A=z FAFAt  Baculovirus systeme ©]8-3le {Ag A

N

738 wulmo] nhg2x E7A ¥ 288to] nitric oxide VS FEFOZ

A MIF2AS 7% A&e FYsgch  FAE MIF 3= 2 AZ2HI
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MIF @925t g MIF A E ol &3le, MIF %4 cDNA cloningel 7153}
o A7 2 JEAAS XS 4 24 MIFSY 7|es HdT i=3e=

Ar= AT,

5. AgTA IV : A4 ZAFYAQ ME g 414 Yelel=o g%
2E A7 A4g gtaler AR3tT 71 WA Aot EFoA
2L AN AR MIEE SP EAE Wit it 2 AAE LU
o,
(@ dose dependentdl/l SPE TGF- ¢ mRNAE Z7HA13th
A 1217 el Ao Gl Aol E Fhdte FAE Vet
@ TGF- e ELISA 23 A5 244131e] dose dependent 3FA uiorolol A
TGF-a ©WZA 9 717 B EHAC
@ SP= Z4AFYAAEL] IL-6 mRNAd= FFE oA X
@ *H-thymidine ol 25t SPE 1,000nMol M7 22 ANE 4FS o
AAZAE FE3A
ol4e] AR Hol AEFH 2] ity o RulEHE SPE 4 I
M= ZAJPANEL Z 4 g VIPY AS5E& AHAZIA Ko 3
A, AR Me 78 TGF-o SNZEI JHE3le Z4z}y Fojo] F43 WHP(FH

A& o 2N 42 Held A Aoz A=

A 23 87 D =Q4 HPA3} 2 A 57l AR

1. AxaA #Z7 :
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AAREEHE ATARY BAEAN ATARY APAAE) el 24l
A ol <Table 1>0] EAIHo} Q= vhe} Pk

Table 1. Risk of uterine cervical cancer related to some risk factors interviewed
at Seoul National University Hospital, 1992-1594

Risk Factors Centrols Carvical cancer Odds ratiol) 95% CI1)
Age

<30 4 0% 1.0 % 1

0 ~ 4 52.3 % 42.8 % 3.1 0.4~23.6

45 ~ 59 38.0 % 40.6 % 4.1 0.5~30.9

>53 5.7 % 15.6 % 10.5 1.3~84.8
Education

Primary school 23.4 % 32.6 % 1

Middle school 19.7 % 28.3 % 1.0 0.6~ 1.8

High school 38.2 % 26,1 % 0.5 0.3~ 0.9

College + 18.7 % 13.0 % 0.5 0.2~ 1.0
Marital status

Normal 92.4 % 82.1 % 1

Abnormal 7.6 % 17.9 % 1.9 1.0~3.6
Age at marriage

<21 12.1 % 27.4 % 1

21 ~ 25 62.6 % 52.6 % 0.5 0.3~0.9

>25 25.3 % . 20.0% 0.6 0.3~1.3
Parity

0 4.6 % 1.0 % 1

1 ~2. 54.8 % 41.7 % 0.9 0.2~2.2

>2 40.6 % 57.3 % 1.8 0.7~4.9

Age at 1st Pap suear

<35 40.6 % 25.0 % 1
B~ 4 43.9 % 47.9 % 1.7 1.0~3.1
>44 15.5 % 27.1 % 1.7 0.8~4,0

No. of Pap smears taken
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0 9.7 %

1 -3 33.2 %
4 ~6 21.7 %
7~9 9.1 %
>9 20.3 %

Age at 1st coitus

>25 11.9 %
20 ~24 56.6 %
<20 3.5 %
No. of sexual partrers

1 84.1 %
>1 15.9 %

Sexual history during menstruation
Rare 4.8 %
Usually 65.2 %

Husband's circuncision

Done T7.3 %

Not dore 2.7 %
Smoking habit

Non-smoker 9%.4 %

Snokeer 3.6 %

25.0 %
44 .8 %
21.9 %
5.2 %
3.1%

18.8 %
63.5 %
17.7 %

38.7 %
61.3 %

62.8 %
37.2 %

R.7 %
7.3 %

0.5
0.3
0.2
0.06

1.7
1.6

0.3~0.8
0.1~0.6
0.1~0.6
0.1~0.2

0.9~3.1
0.7~3.7

0.7~2.1

0.8~1.9

1.1~-2.8

1.0~5.9

1) Based on regression coefficients and standard error of the linear logistic
regression model, adjusting for age, education.

olare] AxE S B o ¢ e A4QTeA Ndste AT A
o] MAdE FUzre) A AEe A% FEA A sMeAel e FEY

2 9ok, waA oAz AT sbsAol jE TAY, 531 HPV-11, HPV-18,

o HSV-I S B3 A o33 A7t mgsolof Foiil Alzdth

2. SjetaA] 1 w4 rAE AF ofAle) 7 WikS 4§ ARA YA =29 A

ol §F A
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© BE A7 B A&Hoz ysotH Pk ado] FAIRA 169 ow
gt A4t 106G HUAALS 159 1do2 FIANA 22 33 ol &
A g A} ICG HWA AL 2 ICG-R152 HAX+ Ztzh 0.231+0.06,
3.70+1.21 mg/kg/min, 7.85%3.00% o]t}

@ ICG R-maxt Iz o)A AAZE4Le] 6.6, AAURELe] 19022 =HA Y

woni(p value=0.0024) JEEZE yola B A3 dARbelA AAITHEALe]
20.8, 7RAWE0] 7302 FovHp value=0.0034) oxtdire MATHELTO]
10.8, MAIRF-Atol 582 yEl FASHH R {2A3tA AAL R AMEEAT
o} ztol7t = Ae=w VEIYGTHp value=0.1199).

@ TL scand AA|TolA 71]5‘4]21‘%'}}01 0.0139, 7H?'*ﬂ'—ﬂ%ﬂ°] 0.00710]1 A3 ((p
value=0.0487) gFRtollA ARZHEA o] 00108, AU EA o] 001272 Az =
AAYE 0] Zol7t Qe o2 VeI om(p value=0.2095) Jzloll M A
rAko] 00040, AARE0] 000158 EADN Fel4e gHievt Baol u)
T AL A2 Z YESTH(p value=0.0431).

@ ICG-Rmax9®) 7RAE &3kx]9] F@( FFETUADS 19830861011 Hshgke

- L10, Higt2 3.6801 AT

3. SIESAL ¢ oA} 7hi ¥Fo] WPzt vlX= 9 47 4%

O Fstslojd M - =283 Pad F2324 9 (olfactory epithelium)$t 3F4
(respiratory epithelium)T A2 FHo] Fon, 2 o] Hgx F3| #2H2
) EEFYE JEE HAnAdFAusl FE olFE pseudostratified ciliated
columnar epithelium 2 WEAJA T FEHo 2 Yl (cuboidalAE Z-& ¥
ARA A3FA E(non-ciliated columnar cell)7} F& o]FE FHx #AFHN

o, WiAFA X (goblet cel)E EFFH Yo EnAAHeZ A AU ©1
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= WE2H o2 FAYINE /15T EFAER 74E 9dF 72E A3 N
o gFoz FAE JIANEFe] Z1AT M dRHUo Y, FHF 9
WRES FAAT(YFTA AAAE) D XA Z(sustentacular celD = F+4 =
At

FEAE oleidle de R M(gland) EFE 2, T4 ot Us
Harel M @ B F A4 (simple tubular mucus-producing gland).2. 2 A]

Bowman's gland@bn% Eelw uhe} E¥oz2 g ATsHn Aok

@ Fotg FxREoiE dY - sFAFE 1EE AREFSYE dExe
pseudostratified ciliated columnar epithelium®.2A4] ciliated columnar cell®]
2 olFHovt, Fo uwEt nonciliated columnar, cuboidal, brush, goblet,
basal cellEel 3% FFAEHUS olef wlale, FZHFH A
olfactory(bipolar neuron), sustentacular, basal cell&E= FAH LI T+2E
22 QAT FFoz FTAR JIAMEE AT YA FEHALY, F
ZrArs o] hRE-LE  newosecretory type®l membrane-bound dense core
granuleS Z'e FAAE(FETAH AAAFIE FA Hien, AAAR
(sustentacular cell)”7} FZAAME Q] F5Ho] AR AATk. A EZ = WA

ZZ(organelle) - glycogen granuleo] 33315121, membrane-hound dense
core neurosecretory granuleo]l =E-X] A I FoZA F=4 AARAREY
< 4 = YAk

F44d e ZH3l FHdMe tFY mucin granules ZEa gle

Bowman's glandg #2& 4 A}
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® TAM MXHOIZ M : 7lEE Andzadns pAged Qe TEYTY
B AE vt 7k 2 ARt B FHow FFHON, ofd whsto &
2433 Bl ARE il FEslgen k5 AR oAJYE E Rol7E &

Aok R, EFAANSG FAENTE AME ojF e AT EE #F AU

@ HAZZE|HIEHE ZdA : Neuroendocrine marker=¢%l S100 protein, neuron
specific enolase, neurofilament, synaptophysin, chromogranin Al d|g§F W elz=
Azl AAtelA vl SFFHES AL dFEAA Aol wE, 374
FHAEE S100 proteind} neuron specific enolasedl| 73A wlwrAd e g ¢gAlx)

At

4. YgAT I : S84 H&EF59] ¥dd A cytokines} /B A7 A |
D EGFel 21§ AX Y calcium 7128 23 : 100uM2] glutamateol] 213} A=

9] calciume] Z7F8lEh Calciume] S7H ojv] @A 2 F phased 7zt
=tll, metabotropic receptorell &%k w23 FAF WaEle} 1 olFo A=
ionotropic receptorell &3k g3 A& FHQ £7[2 o]|FojAd. Astrocyte:
10 ng/mle] EGF= AA A 3R E W= ©] 5 phase 25 JAA3(A 74317
HAH EGF AAle AE W9 calcium %9 o733 I¥x FA 4uth
EGF9 &< AR F 5 & ojdd veh= Aoz #FHAY. Glutamate
receptor % metabotropic receptor ®F2 activation A17171 $18] agonistg]
ACPDE AHg3lia Wx EGF= A3 AX W9 calcium & A3
= Aoz FAHYY. NGF, bFGFet 22 vE growth factordl &3 4R =

GolR AT NGF+ astrocytedl= I receptor?} &:81x] gewnz 7))
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2 olZd g3g FX] ¥ATE Astrocytedl L receptor’} EAIE RORE ¢
A bFGFE o538 Z3rt gtk watbd EGFY growth factor FellAx
I &3 g A=gFeln], AA F 5 2 odd BV Y& ALR HoA
gene expression® WHWHAF|E= T Wy olle] WHHO=E glutamate receptor
£ modulate@ 1 AFHT.

tyrosine kinaseS E% EGFe] &3 : EGF7} tyrosine kinase® 7R3l 1
FHE RoleXE Uolr 7] 93, tyrosine kinase?] inhibitorg] lavendustin A
Z AMgsidth AES EGFR A7) 5 & Al 10 uM2] lavendustin AZ
A XL wW EGF7F A3t AHAE glutamated] thaA]l AX 2]
calciumo] Z7}853t}; o]HA L R lavendustin A7} EGFel &35 JATT A&
o} 4= 1, wakA] EGFE glutamate receptord]l HEIE Hole Zlo] tyrosine
kinase®] activityS E3lo] olFo|Ae AL & & Utk

EGF2] &= glutamate receptorol] A<l . EGF9 glutamate receptorel
gt A7} receptord|tis] HR@Hew ALde=X, L& AXE H9 calcium
%52 AAsA g buffering effectell 23 RAJAAEF F+E7] A3, AX
We calciumg AE ¥he] KCI& 7718 Wioz =hashs @esAge
24 golrgkrt EGFe &4 stlXx KCI9 717 AlE W9 calctum 71
2 7}Asc} ojolge AR G 93] activation®= voltage-dependent
calcium channel2 53] o]F AL AXE 9 calcium F7He EGEFe] ojsf <
2 A S & AT

glutamate receptor ©]1919] receptor® E3%F calcium &7el H3A] EGF7T o
] s FErlE Qolrs) 8l ATP receptor® activation A|FHR{ETH

ATP receptorS %§ calcium® Z7}+= glutamate receptor$}t el IP3E vlj7)
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2 3} metabotropic receptor (P2Y)$} calcium-permeable ionotropic receptor
(P2x, P2z)2 FH=Ad, Astrocyteo]l ATPE 713l Fo ATP receptorE
activationA & ®wl, EGFY A5l AT A E WY calcium F717F Vel

RO Holr, EGPE olAd UaldE Q3e A ¥t AL Azuth

5 QErATF IV : FFQAA BHA L= Taenia asiatica sp. n. 52
ARE A+
olAolzE W] DNAS Eeste] AFE L BamHIO R A3t wlel

o

71ge E32F2] pTSr 24(Kb) Bk 07 Kb 3+ B AEZ insert 799 3
¥ 320bpe] @715 PCR £Z3le] YAES HFo 2R Svietel BEA &
Q3 A3 TRl TTREI TRl HA ¥e THI e RS BAAA
ouj Egrolgte] EX3E HYel F3e #AAFE Random amplified
polymorphic DNA (RAPD)Z u]lmd}e] & Z 3 Taiwan strain Taenia asiatica
¢} Korean strain 7. asiatica’} thEthe ZA& AARER Aok a2y ol&e]
Aesgoz oy AolE BEg Ax ofF ¢ F glen F=de HAx F
1A Y FAAY o] AT Mol =T

A 33 SEA A5A9 dyr)de] #F 47

1. A3 A7 A
A7 B2AF) AWE0 ol ol ABFQ0 B BYARIE B2
Aos ATARLe F2E I ZAAT oHR MEAEL FEL A
BE 270 7% 459D ARE 3 B oFdE FHI BaIE L o
At} olElF 2AEL ABFH &ao] ARFRI FA AYPL Az

Z olo] Mgt vinl AL FHYUAZINEH AlFsEojof Friil dEHTH
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HPAZe] ABFA 271 5E superoxideot H2029] AAlol FZ3H4iL, o]
ot gEY AAFGAsHHEQ MDAY AAE Zreigo =8 Aaddy v
= A A AA -5 3 ADVFEFLS AAI JAHAY
ow, ol AAALS v x A Y.

ool A= AYU/A[F &4 FEA LIV 23 Azttt
o] on, A3A-E AdA S= LAY D A EAL o3 g AZTAXE
&3-S BAFEE a9 e Re2 AlREHAY.

2. A99AA 1 EEXCL] AL Falo] o3k ARAe] Wy He] g
a7
WA Adg ddez sl WA goloa AAlz AP AL 8
AolA} 42 Troponin T I isoform & WHo] AojFE protein 3 mRNA
FoA &AQlslgen], AZAAE A4NF-e B3 A8d wAARddaes 4
= Troponin T isoform 9 73-%- ®Ho}de] AEHATS & 4+ AT Troponin
I 9 7% mRNA level olME ¥ 837} gilev protein level olAlE
cardiac Troponin I 7} #F&3ro 2 M WA glots} g FFE Ha 5 o
2] " 71-o) dig AFrt ASE Ao =E Al

A3 A4 Troponin isoform °] Hlold oz WA= 2L A6 ot
HAQ HER AT x5 gloy ouoE #Fo F$3r] A% HE 1A

o2 AZHY, o2y o] AFA AR P dFAEFFY BAd =%

4 de A8 FF uFds Botop ¥ Rolth

o

3. AgHA I : AZ3FA] Uelhvbe K-ol% 22 54 @ R2ARauo] g% K-%
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2 24929 73

E ARoAM A& F8 ARE 1) dAIAA o8 KEEE 53 ATFAF
7t @A3 Zsigen o] KERE MEEsl 80 pSolnon o R WAl
AAAZE HolFA glybenclamideE 53 JAIE L inside-out patchd ¥
ol o] T2 glybenclamide, ATPE ol 23] JA=v bursting kineticsE R
ol A= Ro} ATP-sensitive potassiumE 223 A8 T 2) ©o] K§E2&
thAr Al Al EAdshe pHS 4, ADPe] 371, 93, R4t 283 adenosine
T2 A3 YARIEZIES sl osia =Y, e F2d-o] dAl]A]A]
FToEE PN = 7198 Aoz AAEn. A 4Ad23E 2 AL
Ao 23] frilEls AAARAFAN] ABE A HIT WA 3ol oln] &
[ FFANA Y FHE HA3A Karr- B 2E @AAIAFN AY AFA 7 o
H7EA] Al ZAAEAELS o] F2 AAA a3 AEAe) g4 38 e A
MaFAle AW AR AL X5 dEH AM-E = e 7heAE Al

Ag % & Dol

4. A 1 4 2F7)4 Eaute) A

g4 28718 e /s A 1 AdE AFdA 71Ed AdEn

M= A= AR of2i7ER] Eeatel] didt B3 24k R e 339
71% Q7 R FEAS YAPERI ] A=A polypropylene FEFANS AlZEH
ot

Hx AT FARAA B pore size® F88 AAAAQ TEA &
Aol =4, W44 quenching depth, liquid-liquid phase separation regionoll

A2l holding timeol WE wle} Tz WIS A@Pon) extruderst
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tube-in-orifice type?] spinneret & Ag-3le] FFALLE A zx3t7] A% &%
WAl g xS A Astdth. Hot stage A¥-S F3he] €2 A& niE2
2 3] 88 AAE2 ®ol AMRHET e polypropylene & M FEFA
= ( hollow fiber ) & A=Z3ATt.

Polypropylene - soybean oil system ol W3] thermo - optical microscopy
A2 DSC & AM2-3le] phase diagramZ FASATE o] systemE
monotectic composition & AAIE 8l liquid-liquid phase separation¥
liquid-solid phase separationel &Alell EAet, monotectic point & 60
wt% polymerd] 107 C oldh

Hot stage Q@< F3lo) ZAAE phase diagrame vlg o 3t TEA
fole] FA W2t % quenching depth, liquid-liquid phase separation
region oiA19] holding time?] 47}A 2o} tigh AP-& F3t 7479 =39
wal ojwl AR E mechanisme Waw, AFHo =z Rl pore sizeot +F
ol ol® FI-E 7 =rl s doRA

TRA g9 24 & = pore sizeZl AAE cellular structure T+
7} Qo{ A", cooling rafe?} =] A 42 nucleation and growth mechanism 9l
o8] A€ liquid drops size7} AX=Z QA open cell +F9 cellular
structure 7} 22o1A T} quenching depth®] ZHeo) 2l3jA wAg pore size

7}A%E lacy structure® HE open cell 25 7FA+ cellular structureol

il

o= thekst EIF dolATh Z liquid-liquid phase separation®] <]
1}i= €02 quenchingA] 91 open cell FZ9] cellular structureZt ¥ X}
IR o Be &% 2 quenchingAldle AEElE liquid dropEe] F#3 A

a7l A PP o AAR3=Z As -3 ulAlF poreE 7FAIE lacy structureZt
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Aol Y. Liquid-liquid phase separation X Q)X+ holding timeell H] =] 3}
o pore size7t Z7VehHe ATS UEhiRed 10 £ olFRE IvhA & size
o) WslE BEEA PP 53 holding timeo) 60 £ Aol AE  liquid
dropS7k] coalescence effect ol 3l Wi pore sizeR T & poreEe} AAo]
gl = 2.

olbe] 47bA Zo] Uld AP T TIPS T4 &l -7k s
2y 2x%S z2te 299 Axzrt shestalEa avEnh

A4 FEE TAL 08T TINTY AZE A4 $HIARE A
A2 sg9.om polypropylene EFAIeHE AzsAT.  Azde] AP F3l
4% dimension 7447 §1% =5} WRAe) 24, spinneret 02 FF
e TR S B s 4% Sol da Ad 2Ae AFsAT. B

A= 470] 250 mm WAl 190 m ¢ dimension & 7tAe ZgAbalo)

rIr

AMzHAUT. oA wall thickness?t 9z HlHiA & o]F3 lorm R o] FE
o tiE A AN R £Q A5 RS Fakel AMAA UL Aol
.

ABEd 44E 2T B AQA Azd S 45EAE e
o UF test B4 A#algles et 2 20 28 £4F (MWCO) &
e g3l WF EAF 1,000 - 2,000,000 74212 PEG 9} dextran = AH8-3

&) master curve S ZAA 39
A 44 olg AR D g 7l AW A+

AR A7
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B AFdals 7299848 kel A8 #QS % E4EQ AR e s
AQeiuls} 71e} F8. dlojgluo]29) EE3led &7 AR wlojeiloliet T B A
282 selsly wekd ARAL FI asbestosE WIRT F8 VWS 4% o
) 934 FIPRE =EICh
dlele] F2 AT JlFeAs giRE RS ZRE dojeh ol A8kl Alme] #
S Sl et ol ol Ao EFAQ] o8] AR ARy %] =Erh 2
Ay 874 TE FL 71 vlF BRRTHU S FPAE TAe= AA AF
gt dlojel o)Al FH-ek B4, o8 WY #sle FJFHeE AE A Bike
AQeA Bk 2 ARA ZR7t B4 B V)E AR F23 X2 R
R FFolA jERols HIRT FARoIA &404 o8& = Ye IJWY Heolg
wlolA o] gko 2 AAF 4Agolck,

A9 A7-9 HEY Yr7ILEEHd g dA NS AFH oz AFEx
A AEA S B AP B3 IAPE dVF [FUIeFER A I} B}

= #&87124( extractable organic matter, EOM)3 benzo(a)pyrenc®] &%=

i

Z2R% 1, i & 23 W AHEE FASET I A Mg A
ZEZAAQNA 6MNEY S3H R /7]5F E(extractable organic matter)
o) WHEEE 675 ug/m*o10e.0d, benzol(a)pyrene® BAFEE 296 ug/m' L.
2 ZAE ) ool wet g17tel HA w=Z o] o] WAL FE2 EOME
e s =rrsE W 1~5 X 107 benzo(a)pyrened gos S 4~17
x 10°%02 A=A,

o} 2L ARE WAF F71eUEAT A% U A4S benzo(a)pyrene
Tl E Ao oy Wrluths EOMd 93 HrEx7 AR =A 457 4
4712550 o QA B LAV AAFE, & FANEL 2
W3l 3716 oo tiFk #eE|yt A= dasdivin HUEE AT
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0. ETA 1 FUEE @ 7tE AR AANAGE A4S 9% F23 Iy
2 olgg FAHA =Y A

22T 2L GEATRANY SRAa e FARVY ASHAT,

ZozAst ge 02d 729 AL 49 o, ToNzAzAE 23

R

# E2HQ fR8s 2YIL dd T A )¢ 2 AREES 2E BA
Zolo} g}, 845t AFL Urk #9884 2dd AAE FAAYs} Al
A SR Qe AETAQ 279 Aar) g} AvAgel &
7E) Aty B/5EA fo. B8 mug Ads 4] 71FA, ASA

& mBlEte vlaldAHor FUAEAZAE DA G IrjAd xR

>

FHA BN AAA fF3esd 2dyL 8% A% (macroscale T )
AA e gHAAH &} vt AFRE EE JhsAe] vk FAIYES AL}
o FFEAG FL 3d Fxo SFHIANHS AL B, 2dIH A4t
He g x#3 A, H/WO 322 macroscale AR £F0 5 &3 1
ANATE BEHY FFeLY2 A A3 A9 2 ARE 22 o AU
ok wEA FUFE T 4T FEE AAGIE ML faMes SEaAA
Al Fuj A digk ezl ey, o5 A e dHEIIHA 22 A=
& TR Y] AMgE ool dr) BAAE ATFLe] ZAAEA FA3IY
o] /NLHL, olF o087 23 & 3 FAAA T2oPx AGHJYoH
T olF o837 AUEA tFFATRe] T o] AN, wEkA TAsE
72 o8 Il A A T3l 4F SFE] Y
FHES olAlF o 2A oo ot Age] AP =AE HY F 3le A7
vtdd ¢ glogel Avh =F 2 Ay A ddrIYS A8
Fr|A R4 B SEHAEE ARl A17A AlEeeldskz Ae] 71EEl
7ol 87171 ARJANAM 2 AAE TEF FE A0 94 REE

i
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o) MAZ e Ao s Agdr)

3. 9)=rd T 11 : Digital Fluoroscopy& GAAE Ha =R ge] Al=g A
B AT AiE NTSCA £8-2 zh= 7129 Fluoroscopyel HAAE =4
o1& B3 9A4L &Yl Aade THIL o|2RE HAEsdE e
A gkl AR 878 7
o yAd VGA 7l=E% %39
2l Al2=E-E st
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