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M7 Leucine Aminopeptidase B3 5 FEERAIRISE

(1) MAEEBEREZRICEBY AU LeucineAminopeptidase
EHDOZHNERICONT

SRAFEZME_AREYE (BE N ETEHR)
B F R F
(424 7 H29 A 24))

AL OER (319654 3 H #E51H B ABERFRMRR/C B THREL .

EHBERERFORBREBE LV OSS Y, PR
BEREBRFEBICBWTHME Glutamic Oxaloacetic
Transaminase (GOT)12), /% Glutamic Pyruvic
Transaminase (GPT)D2, Cholinesterase (ChE)
3, Alkaline Phosphatase (AIP)4) 75 & DHEER N
HEFEHRE S U TR SN TN A5, FEREF0
& UTEBHEOERIBHL S VI zh s O FHREA
LI DRI FELREONIL, EoKBLOE
ESBREIN TS,

£3% 7-Glutamyl Transpeptidase (*-GT)» &
BHATHFBERERC EE XN TS BERIC Le-
ucine Aminopeptidase (LAP) 4356 5. 19294
Linder strom-Lang® {3 leucylglycine, alanyl-
glycine B8 LU glycylglycine @ 3f&®D peptide #3
ROBRER R0 Z N TR - BRI DI
KoMBEhbc A BELhICL, ZDH leucylgly-
cine IC/ET %% leucyl dipeptidase &7
v, 19444 Smith B D 37 OEEREMENEL
T Leucine Aminopeptidase &434 L, Folk 58,
Gren 5 9 % L-leucyl-f-naphthylamide hydro-
chloride Z AW TLAP IEHORIEFTEE®E L.
19584E Goldbarg 510 {2 DFEEZHE U ESEER
WOLWTIE, R, MBS0 LAP k4l U BEEE
EEEMEICHRNCGEE ERERML, BFEEO
B2 icEERBRE L THREL T o—BEES
NDEDICIT o F2IDIDW, ZDH, HHROBEEZD
16)17)18)19)200222)28020]7 X » THRET X 11, Il T
HEEW), =), TR O BARROERNERIC
DNTHLE TV S, VERRBROMBELEZNELE
Z5.

FEEAE L LU THILERRERIC OO T L-leucyl-4-
naphthylamide hydrochloride % £& & LT ¥
LAP BHEREL, bbHT2~30BHYERES
CBo1eDT, ZORGEEWETS.

HE& L UHE

1. BsEiiE

ERERABRLE 2200, KETREREEIIH,
FFEE 2R 0 BUER0F - &1 —BEE2716]
B LOEIRISHlIC DT LAP #EikFHIE L 2.
. B

1. ME R ARR RS

5 PIDOBBHEMER RIC20% B LR KA Y — 7THhiE
% 1ml/kg HTEHNICESN L TRNFEEEE
B, BEHNKERL, 3OSy MTENTIZ0.35
ml/100g HTHHL, 4RRIRICERICHEL:.

e ERER U BPBFTIC D0 TR 0.25 M REREIR T 1065 R

BV A4 — MAREELK.
2. WIRERIR
SPORBMEERREE LU 2D S5 v Mo+ iEE
WAMBRLE S DIRE Z1EER L, KR TIRRRICER
L, 7v PCR1BHEBD b DEERICHL .
3. 7y FOFFMIRAICEY 5 LAP HBHESTE
Fy MEREMOM W, 0.25M REEKICTI06
Ty PEFREY 37— PEERL, 800G T4,
8,500xXG T 105, 18,000xG T 6054fd:& L,
¥, Itay Yy, 370V~ aBlULECSHE
U, BERUEEINZ 2%, €0 LAP Ei4d fiEL
1.
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Clinical study of serum Leucine Aminopeptidase (I) Clinical significance of serum

Leucine Aminopeptidase activity in patients with hepatobiliary disease.
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LAP i L-leucyl-p-naphthylamide hydrochlo-
ride Z2E & LT Goldbarg &1, GPT % Reit-
man-Frankel 29, AIP |3 Bessey-Lowry %%,
ChE & Michel 3 @ #'5 XEWE pH *— XHEDH
&, EH 2 OFYE, r-GT (3 Orlowski ¥ DA
ROEHE O IT X b #lE L.

£ B B #®

I. FEPRSEZRRRE

1. E®#E

16/ L V67T TOEEPITBY 2REABLEL
206D LAP HEHEIRZE LIRS I £4, MR
ICHEBD#IZ L, BLOFIOTHEES LT 200u
(EHE+28d) FTREFMEE L. $EBcB0
Tid 201~299 u %8R &, 300~399u Zrh&E
F, 400u PEEEELRE Uk,

2. EREFEERES

BUETATHAT 45656112 B 1 iciRd <l 502~153 u
i3 304.7£82.8u TEELFIH, hLE LR 26
B, REF EF23F, ERBTHAITH 7. NBAESR
FRUER R L 72 3 Flld 286~184u T -7z,

#£1 EEAME LAP EitE

8

MERFZ8156 T 582~200 u E3 351.1+101.3 u
TEPNCEEEFERY, SHbaELE 36, hap
LR, BEEFSHTEH T,

BT 32613 425~96u ¥ 207.2+64.6u
THRELF1P, hEELF1A, BELF 124,
EFBISFITH Y, AMWFRICHNEEEEERL
7z,

SRS VLT 6 T3 780~382 u TE49553.7+ 136,
2u EEEARL, 5556103 400u PIETh o/,

EAFEENOIIEQRLZ 70 4 FE), 2v7 >y
IVE, TFAF I FRREICLB LB LN BREE
T, 715~281u 35 446.1+132.8 u LA&HKICERE R
REEERL, THREELR, 3pichEERSR,
1fhcBE ERERD k.

2 GlOFFIRIENEBREY, 1HlO~E/ 0w —UR%E
Ats 33FID FIEZETIZ 368~101u iy 237.9%
23.6u THb, HILPEE LA 4P, BELFI5H,
EFB4AE 2Kic BEEEZRL BE LR T o
fz.

FFREss i, BB TR~ TICEE LR
23y, H1ITRTm 1094~292u FHy 616.5=
215.2u ThO, 4F2DEEIT 400u P EOH
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B F4P rhFEIRBA0LI T AR L b O 8k
7. ‘

ZOMFERED S B, 5o M 1150 K1 0fnl
262~91 u g 169.3+49.0u TH D, 3 FIHEE L
FAERUIIICT &R0, FRSE 1 5Iix 294y, JEIHE
1502 607 u EEEERL S, KERBEE Y vEY
IE 3 BT 216~118u, Y 2 F<E 1 HITiE 184
u Thaotc.

JEAfEE &t RIEEERE4F T 1060~%u &
A OEWEERL 7243, ChZHEHICX - TERE
BEITY, SMFERTIE B LA EHLOI R
U, BAZEDTHEERITRIEEOES &R
Mo tolodd, —IREEER (I.1.) 112ILEELI0NT
D 2BICHT TS 3 110 L0245 Tid 1060~162 u
¥ 482.4+245.3u ThHbO, S LEELFIGH,
SEFELFH54, BELR3F, EER1HTHD, £
DA EBBEOER ERERL. LhrL, ARH
BEE RN FRICE D ZOEREDEL E 1~
3 EMTEMEEITEFBICE L. BEREIOLITO
1761 370~96u g 216.9£79.1u T, 3B
EF LRI 1AOSZTEYD, BE LA 64, 100I3E
FiBICH - 1.

REZERE S 7, NEEE 75, +IEBIAERE 1 Flo
FH13HE 1160~177 u 3 605.2+-258.2u TH D,
SBEER LA, hEE LR 2HOMbiT4ef 400 u D
FERLUK. EBEARL:1HIRMGEROBERC
FRINIEEEE CRIZESEERI S o .

EGEIRE15H1 T 1060~211 u ¥ 552.3+75.1u
PR ERERBOEE 26, hEELR2

PO ~TEEERETR Ui, KEFD S5 460 u
ZRU L BICHIRE I8 BYA N T o c & T
A, 91 # A TEEOEF KA L.

BaEDE L PERET RO AMRRK 8, KHEEI1
D 59 Bl 12 308~96 u J£1 184.9+59u TH Y,
ZEREESE 1 Plic 308 u 2AIENIE BERRL E
WEICIEE o7z, % BEENTEK I3 100u 2R
L. i

3. ZofhoEEcEmE LAP EikE

BB B0, FigEHR240, LEE266], BERE24
B, BMERE23F], BEE 8 4, MNAREEI2H, Im
WRE25F], AAWEERI6H, R 66, BRES
B, FERDRED SN - LEEEEOFIDE 271
Blic 20Tz F2iRd L, 25601 (94.4%) HIE
FHIcH D, 2EROEREER 334~78 u ¥ 156.6+
N4u THote, BBEHEEEOFTEE LFEH
b DL 2 FlicT ¥F, COMREERICH-72. B
FRE6 B, BME 36, FIRBUSEETTEEE 2 PliciEit
O LREBDID, o BMOFERERETERD
FHoNIbDRED o .

RIS T 1 icoRg4m < IEIRFT AR 8 11 210
~104u TH o7cs, HEWPTHE 1980 D1HlZDE
X, hEELF2H, BELRTHEED.

4. 1% LAP ik & MO BEHRE & OBR

Mm% GPT, M r-GT, I AlP, FHEIEK
(I.T.), BSP icoWTD&2OMEBE2FIZ 2.
3,4,5,6Ic/RL7As, ME r-GT (r=0.724) %
LUIMmE AP (r=0.702) i3 BLEFEO HE4H
%mRL, BSP (r=0.620) &% HEHITEEEZ B

F2 —RRBAEME LAP EHiEE

z
_]é{
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B B & o OB % @E (-

B B B & 42 220~102 41 1

it J B 24 196~ 88 24 0

O 7= = 26 200~108 . 26 0

[ %" B 24 328~ 78 18 6

=1 il E 23 290~104 22 1

i = K 8 192~ 95 8 0

B o 8 B B 12 178~119 12 0

m % B B 25 281~109 22 3

nN o4 W E A 16 334~100 14 2

OB’ KB A 6 191~106 0

B S B 5 190~115 5 0

ek (—) BElES 60 264~ 78 58 2 143.4431.8
& &t 271 334~ 78 256 15 156.6£41.4
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Mm% Leucine Aminopeptidase (1)

KR 5 TOMmE LAP FEHEIZK 8 ICRT I 1~2
BEICOE DI ERERLUD, 3 HETIHEZERL
U, KEF+rEY - MEKIZ L B EICH 30% B
U, 5 BRICREFEL EOEE ER2RL, 10BE
@IE'%‘LE—C &) 7.

FRER24HMB D 3D 7 v FFIRATEES
HRETICAELNEML, BRLDEREBREFLIEL
B, FFHIEAIEEOEBNI 7  HIEPTEEORE -
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5. MIBEREIRER
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R A SNt

6. FREH O LAP jEHEE

F 4 ICRT I A ARBHZ A 7254 € D
HIIEEZEOTICIZTTE L o o8, AMEICKREH
EMATEA L1 TR50%, 1:2 TR30%HIkICE
MEDSMETF U fe.

#4 HEBEHO LAP [EHEEE

LAP jE¥:(E

A& 580 u

MNEH 730 u
KBAEH 12u
AliE+ ABH (1:1) 1120 u
A&+ RFBEH (1:1) 260 u
A&+ KEEA (1:2) 185 u

BIEYUICER

Leucine Aminopeptidase (LAP) [2J5 < @£,
BESCAEL, AMKICBOTHE, NG, B, I
mE, RESICERINTN 2599, KBROERIZ
Peptide #HADIKSRIC LD L-leucine DI8EE
BHASFHD L-leucine DG F~E(LE & 51E
FRADAMCIZFRA EHS L THIZD

FRIC B 2 LAP B EREIFES JUH
FEMFEICH LU TEETH 5 £13 Goldbarg 5 10
WORELRFEROF DD ECHTHD, EEDEE
THRMFRICBOTHEREME LRIZ12%ICT E2d
o ks, FFRRERED 2 EBEEMEN D & BRER
HEEOEMICESRD D LT 5 b 11202 & FER
@ overlap B KRENC LD ZOMEEABET 2
D2V LT HpN TS, FZHIABREEOH
FEDHMOHAEERE S OHEIIREEEEZ 2

R 5 i LAP & EFO BFIC 20T
FHEOMERBRZEFEERRE XU 7 v OFH
Y 5 — MEM, &t v RN LEEES
WCBNTETETT 3 C &b LFSED L DR
BERERMLTOB LA, TOEAR GO
T, GPT IKHLEBNEEZ 5N 5. Fleisher 30 [
L-leucylglycine Z&EH L LT HEL . Hal BiE
HRTEASNBENEL TN B, =FH®E L-leucyl-
glycine & L-leucyl-gp-naphthylamide @ TWZH
ZRAOTHELUCEEDP S, £40 LAP 34 RE
DHDTHA D LHEEL T 2. )

PERMTR CTREERELRICEEF o0, i
2 GOT, GPT »SBUEZIRT ROFETRICHSEEE

RIDER U S BEOFFHIFRESTIC X D ABZOAER
BETTEHEHEZILND.

B MHERT 481 BT Pineda & 19, Zflid
KOBREERAL BELREZRT AIBEL, chid
AlP, BSP oI Ao5h 5L HiHHS oD
7o DI A~ DHTIC & 2TEE ERABEREBZ o1
AREFEEOAED S 5 B F/IMEABERE L OF
AIRETH 5.

BRIFFREEICBOTIE, BARMAT 4 FFEE
wkd BEEELEY, hEEMED ERERLE
8, £ OEEOKE, BE, SFREICLVBERD -
BRI, FAE, FFHRREERL oy on, €0
HEREAARESBIELTNELEAS.

FFEZSAEIC B 10 5 LAP B BE FRP F /23 E
HEERTHINE L, HERY, BSP LdicEE%E
AUl LAP iSO EFHESEHEEL T
L RBERIFF AT 5 BSP COBHEEEZEL Hbe
BEREE.

FBICBOTRAFICIERO EFE2ED, Z080%
12 400 u DI EOFE EFER U, BERMERE L&
BEETE S ICEEOFEERBED O NED o . B
5403 15F DR EEAPNIT 400 u Bl EAR L 5SS &
400 u ZHE U CHHE LB SEOEIcEI D& L
TW5EDY, BEEORETRATLULBETEILN. &
BUFEIck Y 51mE LAP & FRIE Gutman &
WHMAE AP LmEC ) vy & ORBESTIER
LTW5%S, LAPICONTS COEEMNED LN,
mFEE ) ey OEmMIE T LAP O LR L 728
AREOREELELN, /o GOT, GPT ORK
ERLEBVS B LAP GO LR 2R /o & &i378
BFEB LR CTXNEEAS. FFEICEBIT 5 LAP
LRGHEE SO DOEHIRFICE T 2REOLESD &
MmiE AIP EOBFRE@Mm<, LAP IKBWT higHEMs
» ABREIRGFICH 7 5 R IAEHER EF L0
DEEZ 5N %. —J5, Burstone 5 449, Monis
B ) [ IR LB T O TIPSR D LAP %
HEL, £ OMERICEROE®YT 2 LE2BDTE
D, FLEROBEICD SN im FFERRIFERE
BLOEEOETERLTNB T EME, BEELFOD
BREIFECRENT 0TI, BEICL3FRN
IREQHEBIC & 5EH S o # 3 X CERTMiaBo
EILLBBDEELZLND.

Vescia 54 {3 L-leucylglycine ##E & LT,
Zhic D-Leucin Z#RiNL 7o FIREpg Tld AR
FEVF— MERRET T2 0EER e 52— M
M EH U7 & LU, Haschen 5403 D,L-leucyl-
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glycylglycine Z#8E & LT D-Leucin 2L 7
Ba, % RTLRBoERMEshcEREL,
—%, Z#H®i3 L-leucyl-p-naphthylamide %L
E LB ASIE LAP BikicABROEHZRLIcL
LT 3288, E2ORE CIRIEICREIEL EFIZ
&KX, D-Leucin IWINC & 25 & 0N TSE
Shote.

FPoMERZEEIEIC B 5 LAP EkR B, Bk
RO THEORECHAL TEEO LAMNED SN
fods, BBAZEHEL CHHERERERI LD o 2HT
WBHACERE LRI EREICE Y E o7, —0F, K
WEE S EEEERBICE TR EEERORRT
38 %<, Banks 514 {3 L:BREMLEIC blcoT
4500 Pl EOBERERET 2 B IEREERSL
L THEE 2R L S 3 LT3, FEOK
BCIRMEREIE D 2L B & B L ICFRA & EH
BAVTHOBRERBELFERT CELD, WMEDE
RIZHEER DRV EBEbN S, EEORIEERHEK
FRBIU T v POEBRTIIHFRORAFNVD & L
{ AIP FHEHK &1 HEHT LAP HEHEOEEL
FRBOLNT, FLRREHOFERERBRLSD T
OEMFEF &N ics, FAEMEEROME LAP &
FRBBREETE L 5. L LEE/URDOR
BERT r-GT RREDQEFERL..

ZTOMEBRICB O TRFEEZEDOAHLIESWIED LA
PoABROLAREDONT, BHEEEFTLIEE
ZROITORY BRALEFBIC L E&F o, BT
AR, BREEKBOTLERASEKERES SO0
23, BIREMERD > bERBEIC LAP BEEn T
AER RS OEE FRARTEBELILNS. L
U0 OB Y 5 v IC & A BEEERTIREDRA
EMME LAP FEHICEBIERS Sho el &0 D,
BRBCENTELDBERL 72 LAP 3/0E5500H
FLDBONZWL ZORBPABRPICHHLTLUE
HEEIONSG.

R TIIERRICEE L F 2R U 7243, Bressler
583 C DAICBEL T a D kvey & DRIGEER
FLTHD, Kokot &5 ZiFEEMmMEHIC LAP 0%
Bz T 5 —HEo BHSEREE (Oxytocinase ?)
DN 372D ERRTN B,

DEEZIEE UCHERRERCEY 210 LA
P EO LRETFE BREWMNERIC OV T BN
A, ABEL ThmE AP, M 7-GT & &M
Ehg Ao, BEFEEICET 2 LAP & AIP &
DOEHEICOVTS LAP 28 AIP XDE3L55%
oW E LAP 7% AlP X D& 2 & D1s)mss

B

LEICRSDOERNEER S 20, BHOREL,S I
AlP EE%ED /i3 2hlbicilifEib b0 EHA
S,

# ®

FPRREREES 312 ¢, & DR 271 Hlic 20T L-
leucyl-g-naphthylamide hydrochloride % & &
L Goldbarg @FEEICE D MAE Leucine Amino-
peptidase (LAP) FiEZHEL, 2, 30BY
EREB I, ROFERER-.

1) FRCBOTRE®EOTEELTOHE L,
WA A Tl EE LR 2D 7.

2) BUERF AL LCHFBEEREICENTIE, BSP,
ChE DZEFICbmhrbbd LAP BiHIIEE LRI
EEE BERERL .

3) ERMBIUEBREFECHERICEELFL
A, BHOBELE & diICHR EAERL .

4) FFIEERERLSINDE CEIRBRAEEEEERL
fe.
5) EMALEREEL IUREEMER S REEERER
TEREEREEFERL, BEEELOIVREEE
EETREERRERAZRTICEE T ok, ABHR
EMOL 5 B EEEOEIIEEEE B 3.

6) MEME T EHo BELRAN S S50
7z,
7) FEBERDIIOHEER TRBA CEFHESE
LT,

8) IR CEHEEMEEE LRERL K.

9) 1@ LAP 3 »-GT, AlP, BSP &i3EDH
BlaffERL, GPT, BEREEIT FEES A5NQ
o,

10) MELRBEUFEERREXLC 7 v POME
EE LRI R EY & — MEEROBETHES .

11) HBEEEERERBLCT v FOMEEEIIBRE
ERLU, keI R— b THHESOLEABA L.

TR RAR DI, B L B2 D & Lic BETR L3
BELOMELHT % L L b, HEHE ARG AL,
INREE, AKREE, REL, EREE:, BEYL, SiH%t
CHERERLET.
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Abstract

Serum leucine aminopeptidase (s~-LAP) activity was determined in 312 patients
with hepatobiliary diseases and 271 patients with miscellaneous diseases by the
method of Goldbarg et al. using l-leucyl-#-naphtylamide hydrochloride as substrate.
Some animal experiments were also carried out in this study.

The rsults were summarized as follows.

1) Patients with hepatitis showed a mild increase in s—LAP activity, while those
with cholangiolitic hepatitis had a markedly increased activity.

2) In fulminant hepatitis or hepatic cirrhosis s—-LAP activity was only slightly
increased in spite of remarkable bromsulphalein retention and decreased
cholinesterase activity.

3) In most patients with primary or secondary hepatic carcinomas s-LAP activity
was gradually increased as the stage of the disease progressed.

4) Patients with cancer not involving hepatobiliary tract had almost normal s-
LAP activity.

5) Most cases of malignant biliary diseases and benign biliary diseases with
jaundice had a highly increased s-LAP activity, while benign biliary diseases
without jaundice showed only a slight increase in the activity. Therefore,
assays of s—LAP would have little diagnostic value in differentiating benign
biliary disorders from ‘malignant biliary disorders.

6) Carcinomas of the head of pancreas showed a remarkable increase in s-LAP
activity.

7) In miscellaneous diseasess other than hepatobiliary diseases s-LAP activity
was within the normal range.

8) During the third trimester of pregnancy s—-LAP activity was highly elevated.

9) s-LAP gave a good correlation with y-glutamyltranspeptidase, alkalinephos-
phatase or bromsulphalein, but not with glutamatepyruvate transaminase or
icterus index.

10) In rabbits and rats with ccly induced liver injuries s~-LAP activity was incre-
ased and liver LAP activity was decreased.

11) The ligation of common bile duct in raddit and rat induced a slight increase
in s-LAP activity with a concomitant increase in liver LAP activity.



