LE2AT o|4T 54l Y
293 A 24 Q7

A Study of the Case Analysis of Conceptual Modeling of
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ABSTRACT

Recent research in the field of medical information systems has paid much attention to an ontology
based medical terminology system to support clinical study and effective information search. This study
aims to conduct research for further application or construction of ontology systems in Korea. This
research reviews the theory of concept modeling and ontology, and analyses 4 cases of conceptual
modeling of medical terminologies by ontology. The findings of this study display these specific
characteristics in medical ontologies : (1) The standardization of terminology on MeSH. (2) The
conceptualization of terminology on UMLS. (1) and (2) are showed as unformal ontologies. (3) The
theory of ontology integration in ON9. (4) The reference model of medical knowledge with formalization
in GALEN. (3) and (4) are showed as formal ontologies. The application and construction of ontology
should be differentiated according to the level of the proposed system, and then this analysis will provide
useful information for the researcher and developer of the system.
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3. 1 MeSH(Medical Subject Heading)
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&3k B 4= 9tk MeSHS +4-& <o
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Z o]Folx glon BT 220004742 t]2
aYHE 7 Qi

MeSHolA] gole] d7AL FAd 8ozt
TAE HojE B9 ofe} HelolA FejriA|
A g = Qe AN TEE A
33t Medline®] —czﬂ_ol T’E?} 28 Az
2o} AAEHA ARE AT
7} oghgoie) tx3E Fa tr?i«] ofm) 3
HolE{(Semantic Data)E A&3t7] w0
THAbasolo and Gémez 2000). o] SojA]~
oA 2uARl AFTERE B EfE
(polytree) = FA|H™, MeSHY 2+ ZA=
<E 2>9 2L £4& 7 Yl

(F 2) MeSH Zxle] &Y

Name £l 94

Definition 9)8Hy Aol

Relation Terms | §0J9} BdE g& £
Subheading jgg_ Jug PHsL HEde
Position on the -

polytree gol9] oA FEt 4

MeSH AFTzY 39 AFl< ‘Ana-
tomy’, ‘Organisms’, ‘Diseases’, ‘Chemi-
cals and Drugs’, ‘Psychiatry and Psy-
chology’¢} & UubHQl o5t ojnjg 7t
7 £olg 7 Bel9] BEOR Al HA
Foloi9] #E21 B} 558 oujE 7H 3§}
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o] gog 71 Egle] HaHA A€
t} <219 2>9] 9+ ‘Anatomy’d] [A] 71Z
Z AhHE ERgde dRE 2 AHojth

Anatomy[A]

Fluids and Secretions [A12]
Body Fluids [A12.207]
Blood [A12.207.152]
Fetal Blood [A12.207.152.200]
Plasma [A12.207.152.693]

Hemic and Immune Systems [A15]
Blood [Al15.145]
Blood Cells [A15.145.229]
Fetal Blood [A15.145.300]
Plasma [A15.145.693]

Embryonic Structures [A16]
Fetus [A16.378]
Fetal Blood [A16.378.200]
Fetal Heart [A16.378.303]
Meconium [A16.378.529]
Vernix Caseosa [A16.378.857]

(3 2> MeSH AE+Z= o



o9} Zo] MeSHE 44 +22 #0188
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3. 2 UMLS(Unified Medical Language System)

UMLSE= 7l 9989 EATHNLM)
oA ojgkgoie] B3 st 1986 HE
NS AR Ad7)uke] o]8hg0] A|2xHlo]
o} o] 2”19 AL HER A A(Meta-
thesaurus), 2]7"HSemantic Network), &
87} AFA(Specialist lexicon)o] Al £F |
Axzolt) olggt UMLSY AAAAEL
ofgt gofo} oFg 9 Aejst AAL st of
R FAEE A A28 BFEte] AFs)
1, §ol58 FYE /MEE HEst A8t
7] 918 wholzl ditte] dlo]ElH|o] 2o},

UMLSS] deirireire Aahy sid,
Mol sidehs o B3, Adzte] #A
o it v FRE Fa Qth o] Aj2He
Hdo] rRE A9 sl 1,000,000 74
o} 715 o3} dlojejuoj A9} HET} Al 2Ho]
AHRE T 9l 2,800,00099 FHe] AdolE E
gatar QICHKNLM 2004). mlERA A 204
T HHE 229 oHE des B
M o)37t 45 Ado| W, 3 EES
g AE2HCUL Concept Unique Iden-
tifier) & 7Rtk 7l APEAE 593 7ol
ARk g7} g A e 8o Adx)
(LUIs: Language Unique Identifier) & %
U3t spdo AZHF Aojn], 8o] AExe
FYg Bojolx|qt go7} WP s]o} YeRta
AE FAE A¥EaHSULs: String Unique
Identifier) & AZ4% Aot} o7|x = 7ido]
L ofnje]| me} 22 H= Ay aKidentifier) &
FHoE FYE Mo AMEEHE T 4o
U #2do] 9o & doz Qg
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Concept (CUI)

Terms (LUls)

Strings (SUIs)

S0016668
L0004238 Atrial Fibriliation
Atrial Fibrillation (preferred)
(preferred)
C0004238 . o
Atrial Fibrillation Atrial Fibrillations Atﬁjogilbﬁrfiil?;ions
(preferred)

Atrial Fibrillations S0016899
Auricular Fibrillation 10004327 Auricular Fibrillation
Auricular Fibrillations (synonym) (preferred)

Auricular Fibrillation 50016900

Auricular Fibrillations

(plural variant)
Auricular Fibrillations

(33 3 SR 202 i HE

<% 3>(NLM 2003)2 A3} gof7}
NEoE AdEeE FAHE ©A3) 3 Aojth

UMLS 9ujele] 442 2Ju|-R-3(Seman-
tic Type)® 2}u]#A(Semantic Relation) 2
ojFo|x] dlgfAjiE 20 BE IS Hi
gk et o]de] oful Ry T dgE 1, 9
ol AfolollE ofu]@A7} Rojgr) ofnlf
de AA AA(Entity) 9 AR (Event) 22
BREL ol AgH A 39 ofn&d
% 7FA AL ZZke] ofpel el &= S

n‘.

158§k
) ]T"rﬁé% 1A= on|dAle AF 34
(isA)¢} # % i (associated with)¢1H)

ofulf 637}«] Ashe 7124 #A AF
A= A AR Y] uRE Aol 24
oltt. HlAE #AE E¥4 #Alphysically
related to), 37H4 HAl(spatially related
to), A7t A temporally related to), 7]
%24 FA(functionally related to), W33
FA(conceptually related to)e] Tl 717
AL Jgoz pAH. < 4> WA
o] omlfEel &3k ‘Organism’ol #|5=

7} IIEHE ’b‘—i\—‘f’c‘%‘i}.

<2 4>904 4] Ju)53 ‘Organism’
3} ‘Organism Attribute’2 H|AZ /33
FA2] 9%2) property of 2] A} glow
‘Organism’'# ‘Biologic Function'& H]A1%
7153 #A9 9E2I process of] BA}
Atk ‘Biologic Function'# ‘Physiological
Function'& F-EA44e] @A77 A=l &
B 20t 7R BAE AR Egaot A
WS 4= 9lom, 49l ‘Physiological Func-
tion'e T ‘Organism Attribute’$t H7)
3 48 A Zethe AL Holu ok
olME ouelME e A2 NEE
o] 3} o] «1“]11‘53-3 HE3ls o} A
A, vAIRA #A 1YL /R AR 4

At} ol3 ¥y A E E?}’E}Jl de AF
7 AR 35 AR Al 2"l "ag gof
o ARA AE ATE BHoz vheoidl A
ot}
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Property of_____._._-_-_ ---------

Organism | _
Attribute |

“Process of

evaluation of

Chiarmydia

Rickettsia
Or

----- +non isa relations

Sign or
Symptom 1
) Biologic
Laboratory or : Function
Test Result /
Physiologic -
Function Patholqgic
Function
Organism Crgan or Celt Molecular - | -
Function Tissue Function Functicn Cell or Disease or Experimental
i Molecular Syndrome Model Of
Ji Function C
\ Dysfunction disease
Mental -
Process Gene_tic
Function
Mental or Neoplast
Behavioral goo astic
isa links Function rocess

(&l 4) UMLS 2lo|g

UMLSoAE MEA A gole §l
I TRFEE Aol Qg 71E9] &olE N
3 7hte g 7kl ZH(Value)ol whel o3
g BRIz fojalagle] VIR dE e o
oji} foi7} opd idelrt. waEkA UMLSE
Haadeiy Aol AAEA ¥1, 2
dujo]l &3l £o18 AT AEAFLEA,
ojFo] AlxdlolA] gole ztolo] HAGl] F
At Aoz Arel Ho] 7hsshH(AsA
2001), thst #AlS] REE AAE 8o
Azele] F8A4S wolal gl AR oY)
M= gt dolel thdt F414 Hoje} ¢
A 2E2A AAE 233 JA %o} 9}

Aag F83] FHstL A B3t Bold
AsEret Addele] AMezt ok HZ
DAML+OILolY QWL % XML 7]ute] 2
E24] 9o]2 UMLS9] 9] #]2] FFo] A
TS T QARE o] gt BEA y|&2 o] of

& %77} ok olele wolct

3.3 ON3

ON92 ISTC-CNR(Institute of Cogni-
tive Sciences and Technology of the
Italian National Research Council)®] 2%

22 27 95t golAade S@eel o)
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TR LEZA MBS VI ol 88
ato] AR AF Az e ol 3
2314 ONIONS (ONtological Integra-
tion Of Naive Sources)?] Hg2o= 7t
3 53 2E2A)9 fo] A2t}
ONIONS e Zojol SEZAof H
gz}, HAH ou], 2EZAF]] ol
£ AlFstaat gxd Aol o] #el o3t
o tiitie] LEZA] EXTHo] APHNCH
B4l A HoleE a8k A AR
& AFF &8 A2"EE HEEAKCorcho,
Fernandez-Lépez, and Pérez 2000).
ON99 2224 T Wy 289 9
g2 EZX= UMLS, SNOMED-III, CMN,
ICD10, GALEN S22 504t ole] 7hd&
Astal Yok REEA] 2A ] o A
2o} 35L& UMLSY HERAAHAE 7|22
A9 N2 P ZAS B3 2EEA
g o3 F5HUT T SA=
oS F3ste] =HRlel
A4, (2) golglaEdA #4

)
hd
il

-4
N
3

3, (3) el 284 Bale Al o
2 9% #0144, (0) 2e-23 4

N

g $Hal] GPRES Avnlea AE

AL fx 6 2ESA =AMR 75 6)
s 5 AT ol Steve, Gangemi,
and Pisanlli 1997).

ON9 74k Hhge] il e 7|e=e] 7]y
EE FAI dut LE2ZX9 o|ES st
259 AZglold, 2EZXE £x(slot)#
d(filler) 2 A A& FdHH= Ty 2E2
Z)(frame-ontology)¢! Ontolingua®iA o
ZE= AFshe 28 LEEA, a1 VEeE
29 A=A 719ke) Loom 78 F3 A4
"ok <33 5>+ Ty L824 449 o
Z, UMLSZ¥H 383 95y ‘viral-
hepatitis type A'E Ontolingua® AEZH
ato] FAA Aglo] e AHYE S A
ol

<2¥ 5>9lA (1)3H2) & ‘o-umls'E ¥
H o]&efjA 7id ‘viral-hepatitis—a' 7} hu-

man-liver-disease, finding, morphology

(in-theory 'o-umls)
(define-class viral-hepatitis-a

morphology of liver as well as a finding”

“the disease of human liver causing a degenerative or necrotic alteration of hepatocytes; it is causd
by hepatitis virus A and is transmitted by fecal contaminated food or water. It can be viewed as a

axiom-def (and (subclass of viral-hepatitis—a human-liver-disease)
(subclass of viral-hepatitis-a finding)
(subclass of viral-hepatitis-a morphology)
(caused-by viral-hepatitis-a hepatitis-virus-a)
(involves viral-hepatitis-a degenerative-alteration-of-hepatocytes)
(involves viral-hepatitis-a necrotic-alteration-of-hepatocytes)
(transmitted-by viral-hepatitis~a fecal contaminated-food)
(transmitted-by viral-hepatitis-a fecal contaminated-water)))

M
(2)

(I8 5> ON92| =g

ol
= |

ZEEA| el of



2EFAE o

9 speFelaz EAH T glon, ¥HE Y
SZTE dEEs Tl 7R AIRES 7
F3laL Sloh

g, ON9olM = Uitk 252X, S/ L&

27, &gl 2= =
LERAE %ﬂ!@%ixl 011 E‘E}E]J—, T
N 2EEAE U 2EEA] 8 EFEL

LEZXE T Ul 2EZA A gt
2 g dul 2EZA| o]250] & HE
i 93 olE BAY EAL “struc-turing-
concepts”2] ©o|8e] AHoHm itk ol§
“structuring-concepts” 2 “meta-level con-
cepts”, “semantic-field-ontology” ¢} 37

dut LETA] TABS /KT Y= FH &

28 slskgolel Ay wUY Al 34 AT 153
2 YAHEE HoH 1 o “struc-
tural ontologies” ¢t “structuring ontolo-
gies” 9] o] At LEZAE XA &
tKSteve, Gangemi, and Pisanlli 1997).
<a¥ 6> o] 2 EEA MIAAE B
o311 9)=H|, Onto-linguaclir] H]ZEZ A
FH1 e FHALEZAE “frame-ontol-
ogy” ¢ “kif-ontology” ¢l Adto|th oj7]A
LEEAE ANwAz FHHIYL FALS A
Aubxs 28222 J§S Yebd Fojok A4
3hatE 9] oJu)= Ontolingua?) A AR} w}
2 A85= ¥3include in) & JeRN I, A
Al 3= F3lintegrated-in)€ o]v|dich
THE Y8 LEEAE A 7 Bojr=dd

‘ Frame-ontology ” kif-ontology l

semantic—field-
ontology

meta-level~

concepts
structuring—
concepts

\ smlcrur/ng on/o/og/es ‘

struc[ura/ onlo/og/es

time | layers || actamsJLassessmem }

Substantlal e Spatlal

»»»»»»»»»»»»»»»»»»»»»»»»»»»»

************

< ontology ** ontologies :+

ﬁﬁﬁﬁﬁﬁ TR T L R LTS RTINS T PR PN R RS P R Y PPN

..................
>
N

o-umls N

integrated—

QO-grail-core

e e s o e e i e

M’_’ biologic- / medical-ontology :
objects O-snomed-lIi

\ biologic— clinical~

processes activities

O-icd10
surgical— ‘
procedures

ceeraan,
“ waw ws

C-gabrieli

...................

\ clinical-

guidelines

subs/an[/a/ ontologies

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

spa{/a/ onto/og/es

.......................................

I T

2EEA TME &RAAAL

<38 6> ON9<

.............................................
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o] 803 ZEEA Tl AHEH BE gyl
LEZAE ¥gei

ON9¢| 25278 F§shs dut 82
28] oL AHFEAMY, FAEEA
(formal ontology)ol&, 7% 3K stratifica-
tion)¢]&, 7l#3KIndividuation) o], ¢z}
(Actor)e]&, <14&(Epidemiological)°] &,
e} 5 £ X)(metaontology), Q% (domain)
o|2 T Haky o]2Eoln 7 HFGEL
FHinclude in)¢] BAIE 7L 3T o]2¢]
Adell FHErKGangemi, Pisanelli and
Steve 1999). o]x& ON92 &ol& Fleh=
ATElA A sihde) et LERAES
ER43te, oJ5t gof A|adle]] AMA Y ExE
2Rl ojnjg FHEA Ha Utk w3 2EZH
a2l 5 A, B, dE, 3, T
7F @Al wil o g HEF T Q= ule) 7o)
A B 2EEAR o] fof AJ2H
& FAHos el xAFoRH vhdst

P

o

|

3. 4 GALEN

GALEN(Generalized Architecture for
Languages Encyclopedias and Nomen-
clatures in Medicine) ¢jsHEotol| A 2]st
g0l theo] $85 3 2EEAE £o
MHE P A9 TR B} =
AES AL 2EIAE o]§3l A2 &
Hole] AzollA AR ojetdlelHE 583t
# Q=S uzoz B olstgolo) Y
& e Aold), PANSA ANEE F 9

£ oggole] ofgx|Auelxgta & 4 gl
T GALENY 2524 7]&2 /¥ 249
Alojel GRAIL(Galen Representation And
Integration Language)o|gh=  AA7lesh
golojz o]Foixedl GRAILS =Y
7l9ke] Vle=ElR @ AAEE dojo|th
GRAILE ol&3le] % 809 HdRIS
AEE o714 gRIES e 5 ¢l
B Y3l Ves 1) ARRAnE, 2)
A Qe o]~ 3) EFe) mgAIzHE, 4) 4
A G 2" 5) A FA - 6) AAY
o}Ajg] otk

GALEN©] ¢J8ld] $H31A &84 + 3le
ofn 2 Thso] AFslaz} sk 7)EYE
< ofn] 2dollA ide] F77t Husof dict
T A3 Ndo] 8] o7 RFHo] 2R3 &
8] 7Fssfof stk Aolch GALENYA &
wQl W] 71 AubAQ) Ao e
FE ‘AHE(thing) & ‘AHEY) $4(properties)’
o™, AFE{thing)elA= Ukl -Z(Gene-
ralisedStructures), YuFIRHE-Z(General-
isedSubstances), YR8 Generalised-
Processes)® Al 7FA] 8202 ozl
o] Al 71| WM AR UnkHoZ 'z
291 £A(Constructive Attribute) ©.& &
#7 ‘is part of’, ‘has function’, ‘is con-
sequence of 59 ¢jU|HAY 7}EE o] 83}
o A2 JdAdr: 729 4 5& vepE
2X(properties)S Hdsh= 4 g
(Modifier-Concepts)< ‘3821 £4(Mo-
difierAttributes)’?] ‘hasShape’, ‘hasFre-
quency’, ‘hasLeft-RightSelector’ 52| 3=
& ol83le] ALES A9} AAFKRogers



LEZ

e

DomainCategory

Phenomenon

| GeneralisedS

l GeneralrsedPr\;cess |

A

=2

=2

ModuerConcept
Aspect
U tur—l \

ol &% AJ&gole) g R Ak BA AF 155

DomainAttribute

oo |

GenerallevelOfSpecification

I GenerahsedSubstance I I Feature I | State

Selector

Status Collection

e-t=

and Rector 1999). <1¢ 7>& GALENY

Core 24l A95-F9 /M3 £23 8 Ao
B T% BY A 2579 72 BN B

Aple @44 Nde] ERe BAFTH
GALENY] “8olAd"& /g EE, t=o]
EE, =¥ 28 A 7R BES T8
o o]FoXck NYEES GRAIL(GALEN
Representation and Integration Lan-
guage)2 71€H™ GRAILZ Core(Con-
cept Reference) 22N NAEd} Hdge
A7 4 #AE Fdsket o] 2EEANME
500041 7Hd3 10009974 Axe] #A7F Ao
Hi glck olgj@ Md #AE ol 83t =
FHE #FxEde J)EAQD Eid(d,
“fracture’, ‘bone’, ‘left’, ‘humerus’ %), 7}
Heo| AgEool & PSS FAsk: @A
(d], 'fractures can occur in bones‘), 12
3 B dE(d), ‘fracture of the left
ones )2 TAHIATL 0|4 GALENAAE
s5ey, sl WeEldt oA 7P #Ao)

7> GALEN Core TElo| At JHAZ2t

e gldEn griRd S AFsta gle
o olE A3 QA A& thdEtA 2
Ell_]"% T %l‘:} GRAIL 33’—4%—% o]-g3HH o]
S RAES
b T Alj— 7]5‘—-4 ”Eil"ﬂ THHoE B
g A=z EES 858 4 9tk GRAIL
o X3Eo] e T AL Alade &of
TREI, A AL oFHE wEd TRk
dojolix] Fejoje} $Mof g gL o}
Zo] 28 o3 Bl 7| AgA~
dof| /iy mig-e Z=wg BEo 23] #a
HKKeizer, Abu-Hanna, and Zwetsloot-
Schonk 2000).
<ad¥ 8> Core

mlm

3

T«

2doA ‘Fracture(Z

Fracture which <
hasLocation (AnatomicalNeck which
isDivisionOf Femur) Which
hasCause PostMenopausalChange)>

(32l 8) GRAILE ®E34= 2lo|2dle| o1
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dye] shdet o BAY gujrdo] GRAIL
2 EEE e ofola, or|A ‘BFH] F
et At =gHoE EHHL de A
g 4 Qtk ole} Zo] side <1d 9> 7
o] & FTE ol ¥FE T 3tk 87
of met A2 st WwEel & F 9l
BR71E dEE F4ES 2ol e 2R
gc} ALgAte) EAo wiE g FNde
ARl oi2A 88 4 glod e &%
et 29 & 4= gloh

Fracture

Fracture which hasLocation LongBone.

Fracture which hasLocation (AnatomicalNeck Which isDivisionOf Fermur).
Fracture which hasLocation Thigh.

Fracture which hasLocation Hip.

Lesion Which isCausedBy Osteopoross.

Lesion Which isCausedBy PostmenopausalChange.

elc.

a% RE o7 F2 O AEHT o
(Rogers and Rector 2000). <Z¥ 10>&
GALENoA Fd= 1 9l Part-Whole#
Al siFeHA 2yl oojck

articular cartilage component-of
Knee joint component-of
Knee region component-of

thigh component-of lower extremity

(32! 9 GRAILZ HsiE <lo|=zHe| of2

GALEN< Part-Whole®] #4 28]z
7 389 JeiE Be] 2 =g
2 AHe 2E2A P09 7S SF
3] ®9Fth Part-Whole@AlE 9J8te] 7
FEAA QoA v T8 &L 3 )
RatolA 714 g mdzo] Hn A
Ae)eta Aol i 2 oA Ao 1F
ol 2 9% FtHHahn, Romacker, and
Schulz 1999). GALEN®|*¥& Winston3
Odelle)| 2J3] W% Part-Whole #A12] ¥
FE A8l gled, 2 5= component
of, stuff of, portion of, area of, member
of, partner of, piece of2] 777} glow

(% 10> Part-WholeZtH| 242l #§i2| of

oJx3 GALENS t& gojAxdeds
oEA 7P 2EERAHA A 72 R R
@3k gtk oA Alagow 2ERA X
& ol GRAILS 7l&wd 7]wke] 4
TS ATHeEN THE AE 2a W
S ATt 7] wiEoly, £EEA FH9
8ol Al2’lolM 7MY F8E 715U AL
7Fed Ades oF ANE FHda Sl
Zoltl 4571, A1 2003).

FY3le], GALENS FR3 A&
Rdshe A AAZ 2EEAE M F
At gle foizdola & 4 gt
e dadA o UMLSS 22 dis
29 de BF 7RI o)Hd 2EEAE
TEHH e e Bsta of#E Yotk A
A A Ee I Aag 75 F 545
& ulol] wehd GALEN®|Y ON9# 22 3
HAAE & TFE SE2A, 5 UMLS
% MeSH¢ 22 B%5 2E2AE dHs
o 38 F U Aotk <F 3>0] o4
A 123 MeSH, UMLS, ON9, GALEN 9
folzddy Ao £ vlaF Aoloh

LA

o
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(E 3 2s20{2| 2EA| JHE=2HE AR Bl

H| W= GALEN ONS9 UMLS MeSH
o gol9] g oj5} o] Aj2Ele) S gl a4 | ols —

7| 2dES] 7 g 7 £ol(7ig)
el 4 500004 500,0000]4 2,500,000014 20,0000)4
S48 34 Part-Whole include in isA g{\
ZE(Axiom) ¥3+ Ay uzg v 23}
A% 71&=z Frame 71&+d] ojwjr} H| 23
LEZZ F8A | GRAIL Ontolingua H ¥ H] £
Y4 EueleE2x ¥¥eERA £ B Y4222 7|
LEZA §3 T3 25 duirE 2% 2EZA ZHRILERA

4 ZE 2 A

gk el Slof Hlolgle) A ¥
9 277 gor g A4 AR Ay
27t 8751 Qe B Eololth webd &
A S99 A7 AT AL A8 A4
Ap|2o] AEe FHOoR 2ERX JE B
dge ol8ste] BRE ¢t goig HFI
BoA2FE 753, ol 7Wtez 9T}
A9 #38Y A Axsta g 2ER
Ao WdRdEg S o] &7 AYHjo|ATEL
o3t AN g Ao sl AT T U
T8 FHoE AAHL Y7] el o]
ol 43 TR MIAA B0l Al2EE T
Aatel A A olF9] A2ERE 4T T8
o] 7bs¥ &89 84 AFdLA} k= A
ojch. B dellA &3t Lol 47) thE
A FojAlagle] 2E2A] Jid R A
£ BNE 23 e 22 S e
AR,

MeSHE Wedlo|HE oJghgoie] ofnlE
BER ASTR #AE B4 24

My e

) “Fejolst eloTs] Bz 24 2A
7 ARl §EaNT A QB BE
2 2524 Y49 Aelz 49 o
)

et

Ol
I

o

oy A s7dlle FE5HA X
UMLS = 9l3tel #dd A 999 ol 7N
HakE o qre] GojAlaslolnt. pA|RL o]
A QA A2 dFAE 5 Qs Y
A St dojso] gloug wHojEle] =24
A F2E AFEA Foh ON9L o8-go]
& St F2shehetl Slo, AeEalM
EQeder IRE NG T8 olex I
3 B8] XF BAE ATdch GALENS
oA 4] ofn) v} o)) PAz2 2E
229 FHEHR 7FeAE 7HE # HojFa
Aok 2Lk ON9Z GALENO|A #dsti
AE Jde] FRE UMLS vigke A4,
olRAL ditfie] AAdge] thd F4F R
FES 7HAA AAt a9 odde AE
oju) gt

ol 47} BoAxdd] Fsto
MeSH] 2|3} gofo} #F3, UMLSS] 80
9 /N33l ON99| 93t 2524 T3 24

il

—_—

Bl g
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7 o&3}, GALEN® oJsi4l ojnle] mdl
3 943z Fo 548 aoR 4 Utk o
g 7122 ¥ Q7o ge) AES A
b
2, LERAE T3 ARG glolH
8% 83 243 AAAN] Fedjue,
ATl B4 7} ot goi Alzgel B
3} 5Ee Aol BATE Azgolie
A4 o] B oAz FHID
A 5 gl PROR g§o] o]FolHm
B2} FEEolo} & Aoltk

B 2 a7 A A 2 7 o] A

295 0@ 7Ize] @79 7] o|FolH
A&AQl el FAL A Asold

meb] GFo|E 7 Alage] o A&
Zae] Baskm Ase W) e AsE
Felel 242 mealol o

A7, ON9ZH GALEN® o] gadoz
LRI Hold slatgol A2de AMg
slod, SJsHEE o) e Pl ohl XF

e oﬂ

oX
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