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obtained, 145(87.99%) constituted correct matches.

The purpose of this study was to develop an automated acquisition support for the semantics of abbrevi-
ations and evaluate its performance with respect to academic articles. Our goal was to support the mainte-
nance of an institution-specific semantics inventory for abbreviations on a continuous basis. We retrieved
articles from MEDLINE with the keyword “Liver [MeSH],” and 100 abstracts were randomly selected.
Abbreviations and their full forms were retrieved using original Java software based on the following rules.
(1) Searching the parentheses in the abstracts, the words inside the parentheses were retrieved as “INNER”
and the words in front of the parentheses were retrieved as “OUTER.” (2) Matching rules, such as whether
the first characters of INNER and OUTER were the same. (3) If the words satisfied the conditions stated at
(2), INNER was saved as the abbreviation and OUTER as the full form. Performance was manually evalu-
ated by two graduate students and a radiologist. Of the 165 pairs of abbreviations and full forms that were

Key words: abbreviation, medical subject headings, MEDLINE, semantic inventory, rule-based programming
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R REEEN SRR R B E O LIZE R L TW
HICTET, BRI B T 2EEO ML A% H
B L7281 34T b N T W oRSBLUIRTH 53, 2
T v N~ VRS EET L OREAE R EE R L 0O
TWEREREE D SN TV 29, FEBOEREHY T
EEEEICIEH o TR VIEEE S BHE T S Tw
502,
EEHFEOEEEL D 5 2 &, kIt HF I
HTHL, LLedrs, MFEO¥ELE70—I120-T
WL REREMHAEA K 322 LA S TdR
W Ny T TR e iR HEEE S 4 o L [H]EY
2, KM T7 v 7 THIHELDNTWLEEEEOH
F, FRAEMY R ER R I T A AU EITH 5.
Z 2T, bbb IUIEEER IO BB HH 2 5 Hak

HHICEL I TICUTO=EKEZMEL.

(56— B I8) BEAF D18 HCE I & fliv 7 D3 S il 4 D Jfi Rk
TG RRRBIBEE A L, RRSEREIRMEO M %
179

(5 BB iz & & AR ERE M O MRkt %
%

(58 = B & LU it s ] Clg R 22 BU R & & FUi L afise
DOREHEAL, EIFEEFE B OMEILE 2179

EDE—EREE LT, bitbitid i~ DRkl
GoltMEOMEFERBIFE L BB S 2 2 &5
HIRE L OMEEEIZRE 3 2 Fak I A 2R S, ig
FESIRATHRAET HEHRFH T 5 2 L0 E
ThbeHEZ7z /2, HEEEZITHZLIZXD,
RERFIICIEEE 2 IR L, WD LIC X B IEEE D%
L) REIZHIGTRETH 5.

FERRIZ, KRB BE A HR R 8 e B i & T g,
MHEOBEFEEZVER L Tw5b . FRBERIYIZRIS (radiolo-
gy information system) |2 % F- [E 7 Mg G5 & & & 15 #K
L, COMEFE;RRBISG CEORERHTHS
PERHAELIZEZH, 0L, EDEEENFHEHTH
BEBEZTNDY.

WHFE 4 ko T —)Vid, BRRBIS; 2BV CHIERILA
RESTHIETHAH. €I T, KWL TIZHERIL
H O THERERBIC BT 2 553 2 AN 3
5720012, MEEERIFHEOHEMETLLE LA
flizx47->72.

1. FEBIUHRR
1-1 BRI ®R

SRR EL R L AR — R RRaBBeRr <) — 7 EEE O
RIRBLG CTREA STV B 3CHFI2IE, W& 2T 04k
W27 RS RIRICERE S 2w, bhvbi
&, BRREE - SCE RIS L 72 mg s R BLE Byl 7oL
T ALEREES HI20E, RELRDLHFREEHEET 2

Table 1 Data characteristics: numbers of characters and
words in the entire set of abstracts and the sample

whole abstracts target abstracts

(5,000) (100)
Character counts 1251+377 1243+314
Word counts 212+66 210+51

CEDNWELEZ /- WO CENTH R OISFELC
ZZEDII e BIEFHFEDWFIEREL SN L7290, B
FEOFRNT X GIZIZPERE CTRL R S N7z RS mm s CPbdk &
L7z, 7 —% ~N—ZZMEDLINE (PubMed) % fif J L
T, “Liver”ZMeSH#tHllFE 2 THZ L, 2007411 H
14H 7> 520084F11 H14H £ T 1 4FMIZIBRR S 7z
&2 b ek A BUS L 72, 5728950001409 5
100025 > ¥ a7 ) 7 THRE L, FEEICHEE
EFDT IV ARSIV OHIHEIT o 7

WA L 72 R 2 5m s 855950001 &L 5 > 7 otk o 7
1) > 7 L 721001 DFFTRF RIS DOWT, P LTEE
S HLEER% Table 1WI/RT.

1-2 7IdY XL
o 83 WG FE DS B F IS BLAL B BRIE, “full spell”
(“abbreviation”) E BE/REN LT LB L W, 22T
“abbreviation” & |ZHEEEFKIA % “full spell” & 12 DWE
EOIERLHELLT, ZVANV) 2 ERT S, 20
fEmEFAL, LT OFIEZ CHEFEDT 21T - 72
AN, RERR S ERTICES 4 53X TOHEIR
DOF G R OMEFE(LLT, INNER) & LC, FEIOME
HWilZd B %D 7 )V 2~V (LLF, OUTER) & L
THRICTHY I L7z, 72720, 7V AV OREHIINERE
DXLFET D, TN TOHERTHLEMEL,
OUTERE L THEIMOERI A HIREHI L TL 550D
HEEEIE, INNERDOCFE L &L L72(Fig. 1). £
72, BEFED 7 IV AV DO PO HEEIL, BEFEOTASC
FTIOUEE D ERE L7,
INNERZSHEFE T 50 &) OHESME, DUT
DEBYNTH .

(D) XFHEA 2 FLL 10N TH S

QBELTFNT IV T 7 Xy hORKLFTTH 5D

GINA 7 UM DFRL T & & LW
OUTERDS Z 4L AT I3 AINNERD 7 )L A X)L T
B DHOHTEIXIRD L H 21T > 72, INNERDJH L
L, OUTERD —fEHODOHE XL TN —HK T 5 EHITL
7z, —EL7WIEAE, OUTERD —iEH ZHIKL,
OUTERMDBH Y ASINNERDBH L b — 4 5 F T
[ UAEEZERDE L7, —KT B0 0EEZ,
WEFE L Z DT IV AV D IE L WA S DR Tl v

o5t M8
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100 abstracts

Scanning the abstracts

“( )” in the abstracts?

INNER
(the character sequence
inside parentheses)

(1) Retrieve a character
sequence in inside
the “( )

OUTER
(the words in front
the parentheses)

Retrieve a word sequence
— in front of the “( )”
as same length as (1)

Fig. 1 Flow chart of the algorithm: INNER and OUTER
word retrieval.

INNER, OUTER
data sets

2<(INNER length)<10
NO
(Initial character of
INNER)=capital? NO
Exclude symbols without
hyphen in the INNER? NO
Delete the first word
e — N
in the OUTER
Initial character of INNER
>19
= that of OUTER? (OUTER length)217 .
NO 0

INNER—abbreviation
OUTER—Full form

Delete INNER and OUTER I

Fig. 2 Flow chart of the algorithm: conditional branch on

INNER and OUTER.

Relevant pair counts of abbreviation and full forms

Accuracy=
Whole retrieved pair counts
Relevapt pairs of Abbreviation used
abbreviationand () . - :
in a clinical practice
full forms
Practicality=

Whole retrieved pair counts

Fig. 3 Measurement of the algorithm.

EHIBTL, Loz

VLD — vz 3 _Clii 72 L 7235580 & O LT
SIINNERZ W& 5E, FHINOERIZH - /2FEHJOUTER %
FOREFED 7 )V A~V & LTI L 72 (Fig. 2). F72,
Wi, BEEEL 207V AL, RS, ZOBSEE
ETNWAN)N T EL— R RIS T4 X917

BEEEDIMBICH W2 BIEY 7 M7 =7 OR%EIE,
Java Standard Edition 6.0% L, #EHZEEREX
Eclipse 3.2& L 7.

1-3 ¥l
SEAME, 7o) XL DFEEE & R IRIE OWE EEE
RRERICE AFEFAEICOWTE L, kS, Hhil

2009 4 8 F

ENWEEEL ZD T IV ARIVDOHAEbLEDI B,
MERE L 2D T IV ARIVDOFMA G HEE LT, IEHT
BB & NEIASHIWE L 72 A G b oS, Sk
WCHOBEEE L. 22T, BN R O SCE
G -FEDMBEICAERL2MEGED, KRS L CIE
BTHITIES A GbEE L CFEMML 2. EH
FElX, WEFE L ZD 7 IV AL DA ELEE L TIE
WO EBRICERIRBIG I H S LT b L flirs
DBMEFE L Z D 7 )V A DFL A DAY, 4
B hozE G L L7z WBEIR 2 HoRFEA, 3
FEIE 1 BOBEBEHEIZL Y, FIEFEICL DM
iTo7z. FHELFEME%, Fig 3CTRUIRT.
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Table 2 Accuracy and practicality of the algorithm
Accuracy Practicality Total pair count
87.6% 37.6%
145 pairs 62 pairs 165 pairs
Table 3 Examples of abbreviations and full forms
ABBR" = Full form Contexts Rel®
PURPOSE: To determine the frequency of N-acetyltransferase
2(NAT2) polymorphisms, the NAT2 acetylation profile and its
. relation to the incidence of gastrointestinal adverse drug reactions
ADRs 1 adverse drug reactions . ) . o O
(ADRs) , anti-tuberculosis (TB) drug-induced hepatotoxicity,
and the clinical risk factors for hepatotoxicity in a population
from Brazil.
AFS ’ Atomic fluorescence Atomic fluorescence spectroscopy (AFS) was applied for mercury o
spectroscopy and selenium quantification.
Aspartate aminotransferase (AST), alanine aminotransferase
(ALT), blood urea nitrogen (BUN) and creatinine levels and
ALT 2 alanine aminotransferase lactate dehydrogenase (LDH) activity were measured in the O
serum samples, while TNF-alpha, IL-beta, IL-6 and total antioxidant
capacity (AOC) were assayed in plasma samples.
Trp-P-2(3-amino-1-methyl-5H-pyrido [4,3-b] indole) ingestion for
ALT 1 alanine transaminase 42 d by C3H/HedJcl mice caused elevation of serum alanine O
transaminase (ALT) activity and several signs of liver injury.
AMPK ; an AMP-activated Sodium arsenite augments hepatic SHP mRNA levels in an "
protein kinase AMP-activated protein kinase (AMPK) -dependent manner.
RT-PCR revealed that three distinct PGD (2) responsive receptors,
prostanoid DP receptor, chemoattractant receptor-homologous
CRTH2 1 cells X

molecule expressed on Th2 cells (CRTH2) and thromboxane A
(2) receptor (prostanoid TP receptor) , were expressed in liver MFs.

1) Abbreviation, 2) Frequency, 3) Relevancy

2. &7 R

3. F E

LERTLOSHLF &AL, FD )b, 1458 WS FE 3-1

HMHHFIRELBREEE A by T T — K

FDTINVA)E L TIER LA G HETH -7z (F
F£E87.6%, Table 2). F7-, M S/-BEREE 7V A
ANOVDFHABE DD L, BEEEEZD T IV AL E L
TIE Y2 DFEB IR B T STV B IERR X
62/ TdH - 72 (FEHE37.6%, Table 2). FEEIZHiH
ENTMEEEL ZF D 7V A~V D —E %, Table 31278
9

121X, computed tomography (CT), left ventricu-
lar (LV)D X H 12, 7V A OV DHEER L IEEED LT
BHEHELL, o, BEEOHEH LT E TV AL D—
FEHOHEL T LD —HTH5D1E, IELLIHRT52
EDSUEBTdH -7z, [AFKIZ, hepatocellular carcinoma
(HCC) D X H12, 7V AV D HEEHADSWE 585 D ST
BEO L%, D, TIVASIO—ERIZIEFEDTE ST
FEROUGE HIERE LB L 2 WHEEDS 2w E E1E, IE

Fests Mo
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INNER, OUTER
data sets

2<(INNER length)<10
NO
YES

(Initial character of

INNER)=capital?

NO

Exclude symbols without

hyphen in the INNER?

Initial character of INNER
= that of OUTER?
YES

The word in the stop

word list?
NO
INNER—abbreviation
OUTER—Full form

Delete the first word
in the OUTER

YES

Delete INNER and OUTER I

Fig. 4 Flow chart of the algorithm: stop word list injection.

L322 DS EETH 572, — 7/, human
hepatocellular carcinoma (HCC), an AMP-activated
protein kinase (AMPK) D X 912, BEFRIZEEHE L 72
HEEDSTFAET 2561, IEL WIS TE R0 o 72,

ZZT, Ao THiH & 4172an AMP-activated protein
kinase (AMPK) 27 EH 3 5. BEREZ R 9 % HREIC
(&, HE, TV ANRLVDandD & REF D O D
FRlEA LNV, 22T, BEAASNERERE, bW
AN T T REHRETHIEICLVYUFETRRETDH
HLFEZON5, HAFETIIWEMW <, 12, %,
(&, 2%, HEETIIEE, AUEE, BEpiE & &0
EHHE CHIBIT 25 BH L0, TNLEA Y — %y
MEFIZBIT AR F—T7—FIIEET D L MR
TRV RICZDIRBENBENEL 2D TD2D
12, O LOMEBENR2LENASELN TV LEE
AN TT—=FENHTY ZOANy T T — N bgEE
ISR EL, 7V AU AEREDFEW] : a, an,
and, as, by, theZR&)DOIRFE LT EE2F L) IZLEE
ZIRA AL DRSS L b EE X 5N 5.

ALy T — FREELIZE EOEARI 72 LB ZE
&, UM E L7z, BEEEDIHLFE, 7V AV DTEL
FTL—H LRV DEIEDL ANy T T —R72o728;
B, FOANY T T NESBEEITHIEEL, (32002
—HTLHHFEEI LD RAEDOHFETIRET H. A
Ny T = RTE A7 81, 20 F T A

2009 4 8 F

TL, ZVA)LELTHRIET 5. Fig. 4lZZD7T )V
TY) A LERTY.

RIZ, ARy 7 I—F&LCank ik L2 Ga oM
B A O e e
(DGR DAMPKIE 4 77 O T, 5L H Fi“an
AMP-activated protein kinase (AMPK) ”72>5 4 3&E% K
SHLTL .

(2)anDFEL T EAX T 2L —T 5. 22T,
ALy TT—=RNTHhbanz T 5.

GVH LD 7V A~ D —FEH & 7 572 AMP-
activatedDFE LT L AT T 2L, —HT5H. 22
T, AMP-activatedlZ A by 7T — N TidZzwv., L7z
Do TC, WEEET 55,

(4) AMP-activated protein kinaseZ’SAMPK® 7 )L A~
WE L THEESIS.

AMP-activated protein kinaseld, B&FEAMPK® 7
WARNELTEHEESDLL, Ay T T—FeiEd
HZEIZEDIEL WD I REE o7z, KFEICE
WC, BYNCA Ny T — PRk Lz & 0GE L TR
ERlELELZES S, f90%I2H L, Ay
T—FEREICLDIEFRIZX L LD SASDLWT IV A
AV CE, FEEY EIFL 2 WREE e b, T2
720, WREDOBE T O HMEEE E B L e WiE
FEELT, ANy T U= RNUAMNOHFES—FH L CTLFE
IGELDHD. BIZIE, HCCO TV A )L & LTl
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&7z, human hepatocellular carcinoma®human® X
IS, TOMEEDO—E AT % HEE L LRk
DB LGEIIITE R\, ZoRE, FEICLS
PR ER EVPLETH L7120, SHOFETH 5.

3-2 AR TRET 3FEDRR

RFPFETIE, BEDO T IV ARIVIEIMEEEDO LT R E
F—rZhRKmEBKEL THE LTS, Lzd-
T, FEIMOBERNCHE T L HEZIHERL, 7 AXR
VD HEERDSHEEE D LT E D & L WA I3fi©
v, UEERE LT, FEIROBERI» SRS ML TL
LI EER AT I eI s NS, L L, i
SERSHEZ B, FNITWEEEICRA L e LR
ZREMEN, WEMMET T2 WMl L. 2
NoERITHIZDOIIE, ARy T T—FEDHEHIC
L ORICWEETH L EE 2 L. TIZ, [OUTERIZofAS
GENDY AL 1 EEHMoTHIR T 5] L)
W=V HERTHASH. DX —VEMINT 5
Wi, 7NV AOVIIIAFAES B 03 QBTG E
WZIFAE L 2 WEE (B oD I2DWT, FF4E 20 b W3
DB 5.

B |21, blood flow rate (QB) ® X 9 IZHEEE D HH T
FLETIVANIDBELT =L 2 aid, i
TEWY, RFFETIE, BEREOFHT L 7 IV ARV
DHEXFED—FHTHEFELZDTIVANILE L THE
HTEZ2HEL TS0, FHIMOERI2» Sk EH
LCL BHHGER AP L Cd, BB T & 7L
AN DAL F DS — L 72 WVBEREIZII IS T X 2
WV DX BB TH LAY, KilDIEHLDER Y
V=S ADREEIZLEDOLMETH L7020, 5%
HPNETH L.

4|

3-3 EHEZRTIEER
ERSIZERAR Y CHEH S TW» 5 & FHil S L7z mE
FEIL, AEPE(87.6% )R L CHEHEEIX37.6% F TR
L7z, Z07z8, AREFFE T L 72Tk & BT A5
THONIAERE, RIFRFH o700 F F
BRRBL TR CHIZIR TP TH 5.
FEHAEARTSEZEREE LT, DR 3 Sy
Fois.
(DWEEE & Z D 7 )b AL DI G IR 57 i esk
EHEHALZEICXD, BT SRR OB ASHIE %

ZF 7z

Q) BEZmm IV ERIT N TL 20855 &, EEORFIRBLY;
TEDONDHEFEDSTRHEL T\ 5

B EFim stz T B, FEHENEEOFIZL
DEER R EGS 2 L AT\

SO E L LC, BB XTS5 & B S
WEkTld e, FEEORRBLY; %2 WL T 5 ERIR
EESLENOREFELE ZF D 7 IV AV O & A D
VDB 5.

3-4 BRREZENENDEH

— WIS, SEREOERIRE 5 TIEMEEE O A DSEL
BN, FOTNAIDVETIEREIR SRR Wz, IEGE
EZDTINVAANV O B A4 DRJEE LT 2
DL, TRIRESFLCFEIZBU LMEREORLREL, FI
TIVT 7Ny PRXFTRIASNDHFHRE V)V —)L
THRETH S, TOMEFEIZHT T % 7V AL D Hh
TH DD, TIWVAODEERIRESLEPSEFSE L1
FIZARTTRETH D, T 2T, KRFHETH O Lol
FERFEL HLRBIEMBEL TBE, MRESLEIS
BONTMEFE R IERETFE TR L, €O 7V A~V
BT LT LT T TRECTH L. BESNDL TV A
NRUDBEITHD L6, HIBT 57 IV AL HT e n
WAL FEECTTIVANRLVEMNNTAIELER
ThbeEZLND.

a. & =

ERIRBISG 12 3BT 5 FIek I G 2 RAET 2 72012, %
FERFEOHBEE R TR RS LM 24T o 72, JEEE
THRLIR SNCE AR S e OMERE &L £ D 7 )L A
VO BEBEHNEE, Bz L — L2 5D < BB il
EEHNC L L EIBRERL & 2 A G b7 e B
WTC, 87.6% DB T oM IRETH o7z, 5%
OFEE LT, @R ANYy 77— FOEREIZL SDHE
BEm b, eSO, EEEORRESESCE D S ORERE
OBEFFHIH O LENEDEAS 2027 5 7.

£

KD ERE MRS THI2H720, R THT
W7z 7Z oAb E K R AR AR AR PR K
B W2 L F 9.

o5t M8
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