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Abstract

Liver function test is one of the most
common tests for diagnosis and follow-up of patients
and for health screening. Automatic interpretation and
suggestions on the diagnostic possibilities contribute
to shorten the interpretation time of the test results
and help to provide qualified health care, Fuzzy logic
has been recently introduced and being spread for these
purposes. The present study aims at modeling the fuzzy
rule-based laboratory diagnosis system. The fuzzy
rule-based laboratory diagnosis system was applied to
the diagnosis regarding liver function test, The system
was evaluated by comparing with the stepwise
multivariate discriminant function analysis, which
showed similar results, and the overall accuracy of the
fuzzy diagnosis system was about 80%,

1. N& :
B 7l e AR AYY BAgA NP
3 AgElE AANFHolrl. = I 7 ype
9o} ulsh vl WSRO XTI HI Yt} T JE
FAA4E 2 Aso] BAY o2 FHEY 2Yoe M HYY
A Azt M ABVLY x38) AN 23le
Rolct, Jev AN AL A 3y
ZAE Azisiof sta, ¥xie) A4 80l AA TR/
U ANE A HEE dA2ME Mo =HAYR
25 AL D3] AR o] RaE R Q)

7% A2be axRAE 3 AN 3P
Ha A AL ohm, %Y e HUM FE
AM2AM oflE Yo A AAE s el 43o)
"o, 2l 2dd 22 A% ¥ gk dae % 3
Auich ci2oy, =Y olF Pt AW Hxlel cfyt
1898 3A AU, AA ulgel el 3, =Y A
Aldiol  HAzte] A7 2R ARE YRR YPrh
JHEZ 2 % A AAE T AU Y Ak 3
T TYELE ohyAY, o FHAY HM=E Ay
F7M0A, 2 Azlo] ti Mol AEVLe] 7 Jis Hrjed
oyt whg spoby Rajo] ciy cohE AW BFrHE A
AL deiofl HopAel BE Sxlo] | 4 i)

2t 7l ALY MAlAYge B3 chiy

IhH §14(multivariate discriminant analysis)§& o] &3}of
Agslel goel, Wi izl 60- 83xo] HFLE Heln
oleil, 3, 4).

Ehe Tgozy UdFABY
AR ARG o] 84 A%t whfo] Jgsla dct ol ¥
MARS] o EAHQ AOFAME MICIN, INTERNIST Fo|
glon, Certainty factor B-& o83t alri5]. 12l
oAt Alage B2 A VAF Eol2 AUA Hdl
ajzl, AT 2 NAPger  HAYYolER
AAGPol2g o|&Y Ak Eol Rasln  Arh
HA| 2ol RS mathial opel, Aol oAEA,
Hatde] 5 oy g olgE:  gri6l
g ATt M Ay o] &L Addlassnig Fl7)o} AUkt
CADIAG-27} chEAQ Rem, Ay Adle] oy

At Avlojr),  CADIAG-2:= FH Aol iyt Regm
A2 A A AEOT i A AYE ojur}
AA AAE M= ¥A A A 08  Sanchez
Fi8]°] Biological inflammatory syndromeo] tH3jA
Azt 2t Wy g Bt

A AgAAYELS QY AN, Hzlg
4, A%, g 5 At 8 FVE Aot
HErh =U AANERY AAE AEEM7ERE
UeA He d, o A AFEMIAN A A
AREZ Y A4S o UKY 4 glomy Ay
Aage) 9o A A= Ach ol FHolA Veiss
S(9]0] Ut By <y A7) 4% e YA AP
AR AN Aol HA 7 =l umiEE 5 A
Act,

H2 Aol & o]g3= R B} e
Ao} ZHg7ladEe] A8 Ael ooy Al Egg
&9 2tk 27l Aol #Y WYYl 8L Takahashi
Sl10Jo} ©x A% AMFol gl U Aa™o] gloyy,
olAL 2 V1% B AN $32& Yils= Fo|:,
EL B dgol}, o}2 o)UYy AZo] N¥s|ofo}
Ych a3, AA2 o), A, ogela) ojare)
ARE AR dx, A A AAE SpRA,
Aol 298 4 &= Ashide] Rz
sUde] Wy AAE St FAAY NAdddE %
yasich sy, Bxle] RE FEE FYUew
o] g3l AT Ao, VAT U o) ANy
Juiel QaANez Yol vl¢ oAt ¥id, A
A4 ARE RN AT AARg IR AL
ZAAd2tE Ay AAa7)el AREHE Ao Aeng
4 9la. Bap 1delA ARHE il 2L ¢z
F73lEg Al Pl JjuRE xjAwo] Al Age
®Y 471 glch 2ol AR WAL FAee ¢ A
A 2o 37t A e}, oy 3 o7t
HY® wtAE ohdch [11]
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o) RE A 73 AN AAYe Py
Aab @3 o oy AMEEE  AsME A
PHELEZALE YA gry. adme g oAre
Az UEE AT HA G20 PP 2yen,
ol B¥ef uiel 27l% A Ato] Y HR-E 2o o]F
E LN E R =

2. ZA} oA At A my
2.1 8oje] Ao
2 AT NE PN vzl Hug Yo F
oty 22 Al HAUE (Test certainty), ZHAl 8%
(Test importance), B3 ZHA} F02% (Adjusted test
importance), ¥ HYAl% (Disease certainty)o]t},
A YA S (Test certainty) ¢ AAl 252
AN 2 P2 AU YA cfal YAl A so|c),
o] 0z} 14}0]¢ g Ze WA Flelch o]z AN
ANg YBEXY4RE 20 & Yoz 0
HE7l dols, 2 Zlo] Ugule AAYAUSEE g} Y
53 Adedd E3 uehdes HA ZAANEY ddela
sitiele, wEale] FYH AAelq I Axz 2

ARojekz THsdol w2 AR FUANFA olizrid,
ola AAAEE ir}
HAl 382 %(Test importance)= A

AAEHol 54 Ay Ao iy 2848 Yxolr},
A4 Fo5E 02 14109 22 = WA glolth uie}
A2 FHe] Agel Anie] AY ulst g& dole
0olx, dcjox Zay Ang Ze AL Lol oF
B, A2 % AMoleix ddalx, I ARErolofy
ALY AedE BT AAZHLS T AUl A=
tl2rldolch. olZAE oA, 2 FolM HAYeM 1
neate] YA FosE 2Uo= Pl

B AAl 322 E(Adjusted test importance)i=
nZle] HALE gt o, nvfe] AaAle] tiyt Haty
058 BEF Ut 2ol o Jis HAY Bexelrt. &
A2E ol A AAAF BENHA ¥ o, AYe
7Fed% 2 nile} AARZS BRolr), OB olF
FE, A e 1 Fax9 Yo 1o HE o]
eldaich. & Aal Azfe] nEx= 393 07y Hat
FAduts2 Achrbed & BN FEE o ARz
5o Fax] Yo] 192 ZUANOE Elwisic)

Y HANE (Disease certainty)= ZAIYAIE 9}
23 AAF8E 9] F& ¥ ol Hrl olzlo] 1of
7i7Hed, 3 A¥e JheAdel dWrie Felm, 04
77199, 3 Aol ozl ARojr)

2.2 A2 B2 A LAY Y] 44
Bl AMolN A AAL L o 2R7 n 28o)z}
o,
Lpltl-nt= { LI,LZ.LS ......... Ln}
2 BYEY 4 or}h
Uajofr Z3Y AAl2Re 2" 4 = A
# 0ol £/71 wrf Qloid,
Dpatient= { Dy, Dz, Ds........, Dm}
2 By 4 odrh
B218) i Ul HAAZ R AANRAA, Lo
3], Bzt P b HRl WY, Dol i) &3l Ayl
=8 X132 BY3d,
Xij = Certainty[P € Dy | Li ] o|t}.
Jdsl Yol i U AA 35 3o E
Wiy e} 3, 2 ZAl 359 AANZAE, Wy & A 2
2 zhgate] Yol ulel dole] XHE H 13} YL 43
2 Aych
J U ARelA nrle) HAE sag W, nA
Axe) 2t Foxe] Yol ciste] | H=l A 2He) vy
A4 3RE Wy &

Wiy =Wy /7 X Wy 2 & o,
3=l

T Wi o= 1 & WEUch
3=

dolnel Ea Bt
always essential 0.99
somewhat essential 0.90
important 0.75
somewhat important 0.5

not important 0.25
somewhat meaningless 0.1

almost meaningless 0.01

X1 ANFLES] o] EYe) ot w=A ko) B3

o] & W=]AYeL] convex functiong ©]§-
ZRolHi2). nrle] HAAAZA Lpaciont ZHE j Ha 1Y
D; of citt AYHUE dje

dj = X XijW 5 ol
i=1
Uxleld e 2z Py YAx

dj(j=1,2,...m)elq 7}¢ ADXE Roli= AHo| A A
o] Flog, AY AH, ke

Dx = wax {di,dz,da,..... .., dm}

& mydch

ojuf, AYYMEsl 0.50|40]d, o2
ANY 7Hpdel 1 AYo| ofd ML} o Ronz
ol I Yol AGFEHe] olUdeie, 0,504
Ao} cizidE BE AL Mddoln), Az WAl
Aol glo] ale] cjale] Hojop r), APHAE
FAof wle} F 2o0M B JE£0® do] EHE Ur) P
715 Al 2 ZAzle) 5L AtARG FAE Ao
Mg Fesiaeod, o Axe JEles #$I Azt
ohx, ¥©xirl Zof chy} olye] Arin 4y of, Y
A2 A sE Hajolch. 2R 7 )% HrlM AT
BE}H (mutual exclusive)ql Axlo] H gag R
ofvct, B2 ool Mol dx AR
M= BF AFE 15 o] el e}, niet
APu FANE e UAYe Aot F APl
AR ARITo] 0.58 HEtla sozie ol dFL
g gaE gk & AGE8A AN AN
AEYAxoly 4A J1Eolde zojrt g Aol
23 A¥E I3 JMede FEINeY, 15y
Jejchel e 49 AYsE Foin A4z olw,
AU FR AR ol JEe AL L HA
A 219 o) o FY2AQ =x4o] Yeeeln
Azigch. @2 9UAA FA 1S wel 0.059
2lololufeld, A AT AtV o dFN 3=
Reo] Fria Azt
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1.0 Disease X is definite,
0.9 -0.99 Disease X is highly suggested
0.75 - 0.9 Disease X is suggested,
0.6 - 0.75 Disease X is suspicious.
0.5 -06 Disease X is likely.
0.4 -0.5 Disease X is probable,
0.25 - 0.4 Disease X is not likely,
0.1 - 0.25 Disease X is not possible,
0.01 - 0.1 Diseaes X is excluded.
0.0 Disease X is never.

2 IYA=EY doja md
3. b HANLY 2Y Bt oy W) oy

3.1 %7t o

Plomteux [4]7} 7 vhato g Alokd %z} 218
B8 A AAAE Harris [13] 71 289 A vate g
stadeh o] AgE 34 wlolglayd 7Y (Acute Viral
Hepatitis: o|3t AVH)(574%), ubd &4 d(Chronic
Persistent Hepatitis: o)3} CPH)(44w), uiAd e g
(Chronic Active Hepatitis: o]3} CAH)(40%W), 7 7
(Liver Cirrhosis: ©]3} LC)(779) W 22| Rajef tjgt
alanine  aminotransfease  (o]3}  ALT), aspartate
aminotransferase (o3} AST), glutamate dehydrogenase
(°]3} GDH)}, ornithine carbamyltransferase (°]3} ocT) &
;“1 ?5’791 2 7% AAL FBol uiyr HAL AANE g3

T

3.2 32 9y
3.2.1 A B A A Bl Mg

& Tl AAFHE 40U, o]EF ALT/AST
ratio, GDH x 10 / ALT ratio?} 3t A2} 7hde) =8¢
e Aol A Adomg(2], oEH HlE ox)
F3o] olEme A FFL2 Fildle AL $He 6745}
Hrl. ajng Haje] Aol FAE FAAME Liatienes
{AST, ALT, GDH, OCT, ALT/AST, GDHx10/ALT}.C.2 xyedct

Balelq &AE AASEE Re"HE AR,
Dpatient= {AVH, CPH, CAH, LC} olt},

B2 i sl AAZ 8 AAAAA, Lio) of
Stof, B|xb P 7} j el AY, Dy of ofs] 3 HYApY
AE, Xipe BRI Yol el Fig 1.2 nesbership
function®2 uehdrh il ma] Agkr) Ao
A2 A2 2] membership function® normal, increased,
highly increased, decreased, highly decreased[7] &
normal, slightly increased, increased, very increased,
decreased, very decreased [8] %o EHE o] &3}
membership functiong Bl e}, o] A Ao
U AEE R, el Aesd, AxtAelM
AAAA S ohE gAge] UL ulz Zdzte] Pzl
2R Phola], 2Zg FAA o} AN ug g

ol-&3t= §2o (812 UM AAHAN 1Kol Algof
M5 | AzpNelr), aER AR R UK
A A¥lof M= "Test y in disease x is increased. 'z}
o] BB THe A Test yol A Fof AN 243
B Yur g B Zo] o Y3} oA A2 1}
2 ABN o AAX 7} BFHaNe suRe} 10w)2 2t
2} Z71ddl, o= R®F very increased U}, highly
increased® EQE7|ujEof oldf, £ AUZ iy 4 o
t AE A4€ch. 2E=R, oY membership
function Brle HAX MG sz HaAg
membership function& Al Zle| ebgsic).

2t Al FHo) iy 2 AYoIN AANFLE (test
importance)®] 3 @2 & 33} Yr}

AST is important for the diagnosis of AVH,

AST is somewhat important for the diagnosis of CPH.
AST is somewhat important for the diagnosis of CAH.
AST is important for the diagnosis of LC.

ALT is always essential for the diagnosis of AVH,
ALT is somewhat important for the diagnosis of CPH.
ALT is somewhat important for the diagnosis of CAH.
ALT is always essential for the diagnosis of LC.

¥3 7% A AA Fasd oy 32

sl AL 35 i AR A Fax, VuE
Bz o2 uvehid, ¥ 49} Ych

LT AVH CPH CAH e’
AST 0.75 050 0.50 0.75
ALT 0.99 0.5 050 0099
GDH 0.10 0.5 099 050
oct 001 05 099  0.50
ALT/AST 0.90 090 075  0.99
GDHx10/ALT | 0.75  0.50  0.25  0.50

4. 2% AxIM 2 Ax FoES] HAY

aYeR 8y AN FLE Wiy & B 5o Yok
g Eol Bt PARAIL AsT=236 U/L,
ALT=582 UsL, GDH=10 U/L, OCT=457 U/L ol@, ALT/AST=
2.47, GDHx10/ALT=0.17 olth 2z} Al 5/ A ¥i=
+ Fig 1. 9] membership functionef wiel, thizh ch

AN ¥ae
Xi3 A2 AVH  CPH  CAH  LC
AST 236 0.95 0.01 0.05 0.01
ALT 582 090 0.10 0.30 0.0
oM 10 0.9 09 0.60 0.90
oct 457  0.67 001 0.95 0.59

ALT/AST 2,47 095 0.24 0.05 0.01
GDHx10/ALT 0.17 0.90 0,30 0.22 0.00

¥ AVH CPH  CALC

AST 0.21 015 0.13  0.18
ALT 0.28 015 0.13  0.22
GDH 0.03 015 0.26  0.12
ocT 0.00 015 020 0.12
ALT/AST 0.26 026 020 024
GDHx10/ALT 0.21 0.15 007  0.12

{_______Lf

B 5 7% AxdA 7@ 83 A Faxe] NAL

AHY AERUE, de
n
davit = X XiavaW 1ave
1=1
-0.95X0.2t +0.90 X028 + 090 X003+ 067X
0.00 + 0.95 X 0.26 + 0.90 X 0.21
=0.92

—157-



19 9 2 9 #* F B H X A

wOX O£ W o8t 92/5

CPH, CAH, LCol i3y s AL Aitg 3,

depy = 0.26
dean = 0.42
die =0.19

Nt AY/ D = max ( dave, depn, dean, dic ) AN
davuZ} Mgt Holmg, 2k AP Azl Wl

3.2.2 ohEF il HE
v HWIHE $13}o] SPSS/PC+ (USA) version 3.1
& ol &3lol Plonteux[417t ¥ o) nl2} stepwise
discriminant analysis§& A1%3ldc)t. 2} AAARxE A
JEEZ glgr] $sf BIHNBE M3,  stepwise
discriminant analysis& #tglch
AL 2189 AAE ciyow hideAlg A
Az, chal e 218Pol i YgHAg o, AIHF
&& Foiolcl. = 21892 ¥0=2 10984 o] @ Fo
E He e 24T ¥ cl2 ol o A A

2§ Fan,

4 A3 95t
4.1 Fa HA A A 49 2z
4.1.1 ZAb B=] g Aage) Adyy 4y
2183 A} o) ehste] QA W] g2
Y Ao B 7 2} Yk

2] FAgho} AA Ay 8P
2 e AV CPH CAH Lc
AVH 56 5 3 0
CPH 1 36 1 0
CAH 0 0 27 18
Lc 0 3 9 59
AN 57 14 40 77
RS 98% 82% 68% 77%
A AZE 1787218 = 81, 7%

E 6. WAl M| Ay AlAde] At Y 4y

XY A& AVH, CPHOIA 2}t 98, 82%¢] F
< AF8L AT dou, O, LcG e Axisix 2
B3, CAHS} LCE M2 wiRol Aeiyt 397} whgle). of
R Az dddeww o F nhyg ¥¥E VU Lo
& % AEe 2 7% Aaleldddl % 21 A, 28wy
AL AR ZALE FrlME AE 3 zhdel ®A g
th 28Bg Ul Yauie g ztle] AZgo] wAlgte
AL gat Azl MY 4 Atk AMHOo2E 81.7x
BA T 75 AANRAE 3 4382 vehia gl

4.1.2 A2 HA AgagAge) AIRUES} 43 J1E
2 olgs] Az

2| Axto] A e R8T

o8t AHF AVH CPH CAH LC i

AW 56(98%) 7 5 0 68
CPH 1 37(84%) 1 0 39
CAH 1 3 30(75%) 21 55
Lc 0 6 13 65(84x%)| 84

g 58 53 59 86 246

7. A9Aea) AR UG 4y

AhA Ul WYY} 0.50]Fo]dA,
ARl Aol WIYAEI} AGUYRI} 2ol 7} 0.050] 3}
Q #A$E EYSHe Aol Ui A F 83 YPr} o)A

< A% AY2 FRPRALe]] o)y} 0.050)30]wd, ol g
RE mds) 288 o) XY AP RF 2o}
Pl Holrh, olnf, HAZ KA, A g YYPep Xy

£ ol AVHS} CPHolME A glx|2t, cAHgl LeolM &
A stA 2713l & Ael} 0.0501u¢l FAUHRE X
gAY B4, cangt ool i JE{ol BANA F7)
Y} ol AL caHg} L7 A ENE T JleAANER Ao
HAY, z2hdEE o] tlE FPo) vi3) Holxmg o)
A A chsidE= 2 Ael7t 4F Sl ARIR
& gAY o, A3gL FUigcel, a2y Agdo] vy
WU AVHE} CPHol cisldyE FARUHY BYo] AF &
i =2 FAEU) 23, Ada AhAPe) AL,
CPH7} ol AREo] AvHU, CPHE Xilo] Hol E 704
AVEE  H{A A=A AA Aol AHE URE 7tiilol
58/64=87. 5xol Al I 8ol A 56/68=82. 4% M3}7} Ralch
o)7L AA Az BHEAY FAPoRE el A
o}, At My Bug ARG disfie A8 FVEL
Arides nasia] ehech ), Acies] EYRYY
o}, 1 FA¥AA 2] ¥AA Fgto] ojuf3A]= FPol=
Ak Pl FaARg Y3, cfF Akl MY
o}, AYHE MY Hel

4.2 chi® whitls gl
2187 Axjo] chste] chig PPN E T3}
of tha] ol A Ul Aol Hg Ak ¥ 98 3

t}.

shyd Y] AR A" gud

g ANF AV CPH CAH  LC
AVH 54 4 2 0
CPH 2 40 4 0
CAH i 0 24 14
LC 0 0 10 63
AA 57 44 40 77
}EE 95% 91x% 60%  82x
A A& 181/218 = 83 %

X3 UsAAIY ANETe] FUY of s 4A
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218 YE o] & Fof cisle] cpiP
WAL 2 thA o]F o Fof ALY A
X102} Zr})

g §t4ol A Ay I8P

g AB2 AN CPH A IC
AVH 26 3 i 0
CPH 2 18 1 0
CAH 0 0 13 10
LC 0 1 5 29
A 28 22 20 39
XS 93% 82% 65% 75%
A A& 86/109 = 79 %

E 9. ¢RI AUIL Urde o, EUs
A

4.3 97}

2 dFolM utEolA Al Hx A AY
Z8of oyt ZAztel AFLEL ANHeT A
gy el vy F3g RA4F 9k
PP AF LS Ye FE tider AL o,
HEgol B AL AU Azelm, oL ¥4
2322 B/2e2 Uydd o, HF ol HoArh
ang §4 FAL BEes Uk Az visde
AN FL AE HogF3 glon}, HrlRl alelg§ Hole
2L ohjea Aztdre}

Azjelr & WY BT 80xYEY 3}F3 &
EQ & o] 7% AL Azt ciab o] ciyt yA
A7 ehdrieiRelr). &, 2 F¥oich, KA Aale=
2tz b2 AXAE WAE 3N, )% Al 4 229
te e WY, g Halol iy AHY oYy
5] Ui Yo g AYE AHEE, NEAAAT ol
Azxle 2F 34 g Ao ¥t =Y 53|
ZAzlolr caHSl LCY A F o] B IRITo] wi3lo
dA3A golxle of, o7 AMZ daqer= cagl
LCE 7b8A%t (differential diagnosis)3l= 2.& o]8]9)
g AARE F1slee oA o PEo] ofElE Fof
daloln® o] A} EY dHo] ¥ AL welsicin Y
% glch

WY AHe) EFolA hard partition]
2Ag zecl, 2oz FBEAoldde Al
BE& Zeth oL oW JANEY Ade cAM:
el | 4 AxW, TAH %L BPoly Elgdicin
AztElaiglech. Aiusid,  orleld  zEE o1y
ARES ¢ fxold 2P, A F F8 ulolay
LdollM CPH,cAH, LCE ¢nhEX] Y 4= gly]mBolct
& shuie] Alejs} Azhe) e upel of2 Ao AelR
o] H 4 AR, olof uiyd FH JELS YA
B3R A%t o] ohzl, ozl At St} 28y
wag g HYMerR Iy ERolmz s

A2 cf2 ARAo)Y transition state® Y 4
Ack. olFfol olF i Yoz Axida ciE
ARg wiAtE AEcE A AR 2F a¥d:
Zol vl eig¥ Zolch. #1¢] caHgt Lerl Mg Zbo)
As]E o4y ddore 2zt AN ALk|FEe] M2
B ufebA el o] ohln, Rt 92 A7} CAHOIA LCE
UYPE|22, o)} o] bl g ALl
AU AAANA U Ak e ageic)
Dajng g o] ois] M| A%0] =
Ay Ad2S ® 80 AN HRe] ¥ =malg]
HAAG AN AfRFAolo] AE wE}YA o)
ofels Holrh. &, ¥ =N 7} Ao oy #x
e o3 dohd, BT AA/E FARE Aor)
28T transition stated] Az} Folu, ME bl
A= ANEo) e, 2FF Ty 4 A Aghdo)
o 4 qch

AAAIE (Test certainty):s HAIZEE O
AANZFE 285 UG AU YUEE o=
Rojth. olRE ¥ FANY AA”M AgIE
F71t, 7xel =g FHI= AzE 2ol oW
A2 g Holuh,  hile] HAIERo] RE AUl cfsle
ActelLh X2 715 3l A2 gl Hae 1 £89]
BAR: AU AT oulg ok F Haply
AFAME AL AEEE e 3 A AN 328
dojg Ze AW, F T sl PAlEd, APt
TAEL 23p7infEe] deisitie A e
Hojch. B2 HAFH oy ArlEE 23HE
Alo] Bolqd x| AXEAEY Aol ozl or Aw
ool Jtgsiclh, AAEER 2ANZHE axl= e
o AAYNEE e 2 ol dJ3 e oiate
Ao Asiy ZAAYMNEE ZEa Bl Hojr)

AN AAl 3o d FoAYa 24

AZaxg Fshe olfE WHYARIL 10] Wx] A 3}
718isiMol 71 BR|RE, HARR ] ciY NHRAPANE
ZA® 7Rk & AR S nRAlE Fol
AR ANE AX A, A ARE Uy o|gdy
H5g AM. F Fojd AN Aoy Y
2 AAL 10] HE Fojr), oF §U. A4S 338y 3
Fol 2 3382 AMNFAEY fo] AN 1013, 102
HA Zfol= 1035 AANZeEe Yo AAMY 1o] ©
th 1038202 9 AYUNEE 33508 d AUy
AxERcl | Aol A FAalelxirt, olF AWYxe]
sl Reich o2 o B AFe) Ryl M
of o sreisojol Y cigelxqt, WHUHLRE w2
Wl AAFHE47E Ydnlt} tE2xg, ¢ Ydgds
Pt Held 3 ZArMolN FFHE AYYUsE
A2 A e Ronyy HAPEER ¢ Aol o gt
AAdg £3% de oY BAZ 2 Byl "k ¢
et 49} o) RS AXNFAESY AeYo] FH4U,
g Aol iy M)At Mge 2A)Ao] W 4 Ag
Hojr}.

sz ool VEIINARS W Ayt
S&ol Aoigton}, ARG mesle, HaldeA
AH8E 4 de AT AJAYe mye 2 A 23A
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199 2 % &  F B B oK @ E- I G 3 14 B 1R 92/5
Ty Be ohygich 22 Hxle) yWeon}, o3y
22 Feo ARt glol AAL el Pugter Ay
Fiste A& 2 A3 A{o] YAF Hols|nfEolr].
agu, uddel ANFEEe] FAY 79
A Bah 1AM SR AR JF4Hd
F7he Wxlel AARUnems aAde] AgHg IA 5. #a gd
wY <47 oA =Hedct 1. VWinkel P, Ramsoe K, Lyngbye J, Tygstrup N,
71&8] QAN Aoz RE AP Diagnositic value of routine liver tests,” Clin
AWAAYE 2 WA AAE  RE AEH Chem, 21, 71(1975)
A obgith= Yglo] alrh, ZA)7|of 2yt Az »E 2. Ellis G, Goldberg DM, Spooner RJ, Ward AM, " Serum
A7 MBI A2aWog Hdo| Hrlsidelx, enzyme tests in diseases of the liver and biliary
Hate] Weolu}, o}y AWE BE AR A tree,” Am J Clin Pathol, 70, 248 (1978)
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