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Abstract : We performed this study to evaluate the potential clinical marker of urinary
trypsinogen-2 together with amylase, lipase and urinary amylase creatinine clearance ratio (ACCR)
for the diagnosis of acute pancreatitis in dogs. In the experiment on daily changing patterns of
amylase, lipase and ACCR measurements in experimentally induced pancreatitis dogs, compared
to values measured in pre-induction state, significant difference was seen in amylase until 5th
day of induction, and for lipase significant difference was found during the 7th day of observation
period (p € 0.05). No significant difference was found in ACCR for the study period (p > 0.05).
On SDS-PAGE analysis of urine from experimentally induced pancreatitis dog, The 26kd band
was markedly increased compared with that of normal state and that band was confirmed
trypsinogen-2 using substrate interaction and isoelectric focusing assay after being eluted.

When assessing the appearance of 26kd band on urine SDS-PAGE 87.1% (range: 50~100%)
of experimentally induced pancreatitis dogs showed positive results, whereas no corresponding
band was seen in dog without pancreatic disorders. With this result, determination of urinary
trypsinogen-2 assay was found to have a high diagnostic value with a 70% of sensitivity and
100% of specificity as a routine test for pancreatitis, although the detection of trypsinogen-2 in
urine can be varied on the progression stage of pancreatitis at the initial visit to animal clinic.
We therefore suggest that the promising results in this study be used for the development of
dipstick test for detecting acute pancreatitis in the future research.
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Az 4549 A8 479 L 47t fee
A5l o8 of7]He EFAA A AA il
e gEEY F9 2 dAFEY BHo] gt Ay)
A £3) FFHE TE AN L B F0E A
3 FEAS Y EoliZel §V)d v dAFY #
Agoze #1387 o4 EolH A E €A%
e Qe AR,

A9 FopolM= ol 4 AFLY & AdF
9o 2 YT amylasest lipase FX| & YPHH o2 o] &3}
T oy @A7EA] A7 ofsd olg FAHAY 1
S (sensitivity)9} £ o] E(specificity)7} FEAHA] £F A
of Atdoltt. dA7A Add AGYF M F4Y
¥ 2 Contrast-enhanced computed tomography(CT)Z 3
4 AZY 9 ARFEAA & F Ae FH]
ot 2 CT A 2A o] §-& 6]§0] 1 contrast &
Aol o3 F3E9 HYo] U] HE g3HeE 3
3t E o} H A Be A o] AL

T N 1%ol9 3G Ao E AelAs
o] ¥F amylaser} lipased] @A FAo] FH}TT A
AE olF ol AFEE AUy AF rRTrdLE
o] £33 9t} 21} Strombeck ef al %2 ¥ H lipase &
Az 3718 18 8tA §& amylase FHE T F7}
v Ady Z8A40 2o Rusth ¢ dexame-
thasone & ¥ 7jel A AFH 27 flolE ¥F amy-
lases} lipase A E7F 571 & Qohe Rk o
NRAF HEA] g NAME o]gS] EF $AE
7t 748 & U7l ded €F amylase HE Ex
lipase BAE To2E AY FFEE #87] ol
ol A olg 3] 25 E JHeME QYYE @
g °]&-H(cost-benefit) FHA A CTY 2&0%E 58
Aol 33 AFHY £t fv] Wi A8 43
A A&3a g Adg 23te F4 AFEd A
&gy o] 752 e Aol

mta 2 AgoMe A 34 A9 Aoz
o451 Y& ¥F amylase, lipase EAE HAY ¥
Amylase creatinine clearance ratio(ACCR) 53 #2 ut
A AT 34 AL&AG kit ALt HE Loty
A8 % trypsinogen-29] &) 4 HRYY & G &

AdA A#7t E & A& 9713 nAt A

Nz 3w

HESE  4¥93 WY fede 983 er %
dota AAHE AF 19 o] AF 15-30KY] 7| &
o FEglo] 1078 Awste] d¥el o] &3UT =
€ A4¥3& 3739 A Aol WF 7 AF FAE 98
FHAA 2 GA4HY g4ty f A 3%3 JAE
AAFL oF 257 Z Ao|A A & uty A&
B34 % 33E AXNEE sk

712 A9 Fdd &= ¥A amylase, lipase
M=% %% trypsinogen2 HEWAY g B &EA
& uzstnx Hdd AHe HEuda Fg3g
EE&EEHY U Y #§4F BF F5Y 7EFL
2 A%Y olfo] Y MAF A amylase FHE9}
lipase §4 & 2324 7 (VetTesT 8008™, IDEXX, USA) A
238 9] (Amylase : <1500U/L, Lipase: ( 900IUME =3¢
4rig)o] §702 Attt o)F 2 &% HAA #3499
oA ol d& Ha HFFe2 A §4L& 3F fen
155 255 HAME o4& BolA] gol fFA g 4
A gl =3 F4HA ACCR H9E o3t
2z dAH o2 ARty RuEE 2059 48
242 A $79 FIE 4 F A8E AH
At

HHH NG pYdYAEE s 24X A
2g] A Ao ulH & atropine sulfate(FEZH®, A
QA %) 0.05mg/Kg §-} 58 F Acepromazine(H| T} H E®,
A43eEd)E o8 oAl SEF Ketamine HCl
(Ketalar®, 43 8) 30mg/kg g 24 FAHalg{ch.

v}3] & dorsal recumbency® B A3} sokhEE 4
AN3n FERE BF AN AEG F JFE =2
ARG o3 47 X @ o] AT de Aol
AAF Boax B4 Ed &1 22G indwelling catheterg
AE F 2xd FUE tE A2 FAE catheterE
%4 oleic acid(0.5mlkg)E A2 2 MA 3 FY&UT
o] % catheter® AA3R oleic acide] E7¥& L€ 97|
98 YR =g A

3 HYAEL 96AIFY HAAFHOH lactated
Ringer's solution(90mU/Kg/day)& 2~3Y43t Fjgta 9
£ daty] §18te} 4937 Enrofloxacin(ilo] E %, o]
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A& 19 28] SFAHOSmg/Kg)S A A4 71T o} &
ot 19 23] A4 dxAES) B29 AB# F9%
At

AEHY 483 439 83 ¢ €F 7Y
A7tA g 24 AEAQ xA =§ AHHHoH
AdH wjnE HolA e A L& FHHEHE o
489 Ansigch A FHRNM Y& A3
I YYE sty AFE o} AL FAM o] 88
Y7tA 20Co M YE BRI A4 AFFLE 9
AFE 8§29 »x £F 8 & FHHER A3 2LT
dgoz YF Badgch ACCR 3389 44¢& 4
& AAE AdME A8 FA L& FHHHE o] &
& A xatglh

Y HAHH HAL: 53 2F 9] AmylaseX| = 4
318 ¥A7|/(HITACHI 7170, Japan)& o] &% ALY
2, 8% LipaseX = A0 g o2 3t €53
%% 9] CreatinineX] &= amylase ¥4j0] o]49 FYE 4
3 BNJE o)43d FAHAT. ACCRE t&#
2& A4 g &AL

Amylase clearance (Camy)

ACCR = X 100(%)
creatinine clearance{(CcR)
Uamy X SCR
X 100(%)
Say x Uer

SDS-Polyacrylamide gel Elecrophoresis (SDS-
PAGE)E o|2% &Z9 trypsinogen 2&H& : 4
34 #49 +249 2% Y AT =9 A3Y
AABAY = EAHF 10,000 o] 4] BT FX A
= centrifugal filtration devices(Ultrafree-15%, Millipore Co.,
USA)E o] &3te 4T, 2500pmo) 4 AN E 3t 55
39 on 27 == BCA Protein Assay kit™(Pierce, USA)
£ o|83tel F U YR Y F F IUA ¥F
o] 4mg/ml7} N EF At} L Laemmli' o] &
8o} minigel electrophoresis unit(Mighty Small™)& o] &
8t 15% acrylamide 3§} separating gel¥} 5% acrylamide
% stacking gelo 4] 200V, 100mA Z 7oA AA K
). 94 & Coomassie blue g 4H & A3t T}

Native gel electrophoresis® C|&8 =& trypsi-
nogen E4Z &2 8% : SDS-PAGE A8} FUY ¥4
02 P & ABE 8% acrylamide ¥-§ native separat-
ing gel?t 5% acrylamide ¥ native stacking gelolA

200V, 60mA X2\ A peristalic pump& ©|-§3e] elec-
trophoresis unit® J A /1AM FEAFT. 5T £
£2 2 Retamal'e] Po] 28 gL go| $43
Ak AA FZ 3 well surgical blade & o] §3} F2
2 28 ¥ Coomassie blue & & silver stain . 2 F 43¢
t}. Trypsinogen 24¢] & & #8) G4 ¥ gel stripsl
| trypsinogen #8022 qAAE £ FY¥ ¥ 1
A o] stripg ¢ gels} U3 HAAF) 1 o] & 7] &4l
Yoz o] FYYXLE 94 surgical bladeE ©]| &3t
Zehich. Zehd gel stripsE 250mM Tris buffer/250mM
EDTA(pH 74)2 583 33] A¥sdod F5de
32 2FFE A Y3t ol F pasteur pipet0 & FEE
AAT L spanla® o83 A7) 2-5mm FEF 57
gel strips® FA2 A7 & SDS7} 0.1%(vAv) A7HE 20
mM Tris buffer(pH 7.4)Z buffer F3} gel Zz}3Fo] 1:1
A7t 52 AJET ice bath AFEjoll A 3B son-
ication A} T} ol % gel 4B A AE ¢ sonicationd 4
Algh AR E sephadex G-25(Pharmacia, Sweden)E 1]
lem Eol2 3AA71 $H3 AZAZ 5ml syringe
columnd] § 31 47T, 500g 4 5§ dHEHE A3
Act. YAEE £FEL 0N FYZBEAA A7
45 & 4N $EFFE FARAS

TAMEE O|88t &A-7|Al8H2 : Native gel electro-
phoresis ¥ &% A]71 £&8 W trypsinogend] EHE T
Aoz #lsy| 3 typsine] HHHO2 S
5]+ p-toluenenesulphonyl-L-arginine methyl ester(TAME) 7}
Ag o] &3 £&E W typsin®] EAFFE AAHUT

o]g #As M &&E W9 trypsinogeno] o]
itHe 714 8o Hutunen”d) Wye) 3o g3} 2
o] trypsin®. 2 €43 AHh &, 829 400pE CaCl,
0.1mol/L$} 0.15M NaCloj] H-#-A} 7] enterokinase7} 1% 5
£2 A7l9 0.05M tris-HCI buffer(pH 8) 9.6mle] 3 7}t
% 37CoAA 17413 AR s §438 AlF T o] F &4
of 100ptE 0.001M TAMES$} 0.01M Ca’} 3719 0.04M
Tris-buffer(pH 7.8; Trypsin reagent TAME, Worthington
biochemical Co, USA)el W31 33X (U-1100 Hitachi
spectrophotometer, Japan)2 247nm UVl A|ZbEE &
I35 H3E #A8At TAMES trypsindte] EE S
kAt $ol-8 Y| A= bovine trypsin(Cat. No. LS003708,
Worthington biochemical Co, USA)S o] &3} t}.

SXH MY & (isoelectric focusing electropho-
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resis) : 289 pl & Yoln7] A FAH AU19Y
& SDS-PAGE%] AL8-€ Y% A7|9F FAgtolA
Acrylamide 5 X7} 7% ©] 31, Ampholytes(pH 3.5~10)8 2.4
% #7}% Native Isoelectric Focusing Gels} 4] 150V, 20mA
o] A 308, o]F 200V, 40mAcjA 15087+ AA &Rt
A% F £ Y& silver stainS 2 B3¢

AN H3Y Fd A - F9 YY) amylase, lipase,
ACCR F3]o] digt d¥ ¥ge] g3 H94 FAL
paired i-tests} wilcoxon testg o] -43¢c). ¥¥ #HFY
LAYl o] 88 Aol #FY FL F ACCR ¥
JAEE BE3 gt 2H ACCR A9 44
Ao AZH 2059 ACCR X8 paired Hest2 HA
3%t dFoj= HF+SEME AX T ZE HA
& SAS(ver 6.04 Carry, NC, USAYS- Al #7) 2 & o] £314
1594 e=0058 71F 02 AT

i o

HAAD NYY YA ACCR Y| : A44 205
9] 8% amylase, creatinine, 3z 3 amylase9} creatinine 2
AZAAE o439 A& P ACCRE 0.010+0.005
(Mean+SEM)S{T}. #34 H+2ATY #d4d BT ACCR
2 0.008+0.001(Mean+SEM)2. 2 AAAY £X¢ §9
g Aol & Holx goith =¥ FNATLH AFY F
At 9¥ ACCRE #o @ Aol & BolA g3ten
A3d FLETAE €37 €39 F9E Zo7t 9
AcHp ) 0.05, Fig 1).
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Fig 1. Comparison of ACCR in 20 intact dogs and 10 dogs
with experimentally induced pancreatitis. INTACT, intact dogs;
PD, dogs with experimentally induced pancreatitis in days after
postinduction.

NEY Rude aynstxel gt Ay FEA
o €AY amylase FAEE €F A 1YARH S8
T X 2UAd HRAE BA o)F A= B4
e 4%E 18d A3 F4H g4 vaY F
AR dANAN €F SYAZA FAEAA FE 2ol
7} Qe A o2 Ut ( 0.05, Fig 2).

Amylase (U/f)
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e
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Fig 2. Sequential changes of serum amylase activity(Meant
SEM) in dogs with experimentally induced pancreatitis. * : sig-
nificant difference of activity compared with that of prein-
duction state(p { 0.05).

YA lipased] FAEE €F A 19AREH F7HE
¥ ¢F 394 HAE AT o) F AAF T
A% ugch 39 F4d Y=g v A4
Y715 fre @ 2ol & BATHp ( 0.05, Fig 3).
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Fig 3. Sequential changes of serum lipase activity(Mean+ SEM)
in dogs with experimentally induced pancreatitis. *: sig-
nificant difference of activity compared with that of prein-
duction state(p { 0.05).

SDS-PAGEM A 2| trypsinogen 284 : HAE &
WA A4 olfo] s #AY n& SDS-PAGE
ANg 23} 26KDatjo] 713 ¥ o] 2L &

- 954 -



A% 4 AUNATHFig 4, 5). AFY e g € A
HAx o 26KDat) 8 SHYFL o} Table 13 2t
on 2¥&L J7 87.1%(E9H : 50~100%) Aot £
3% #A%4Y AP xol A 26KDat] EHE2HEL
66.7% Att. $H YA amylases} lipase YA & ol
2894 ol 3A & YEhA & 159 4 xdMe
26KDa tjo A W=7t E @A &3kt

1 2 3 4 5 ]

Fig 4. SDS-PAGE of urine samples from three experimental
dogs : lane 1 and 6, bovine trypsinogen(MW. 24KDa); lane 2,
clinically normal ; lane 3~4, experimentally induced pancreatitis ;
lane 5, in-patient with pancreatitis.

Fig 5. Daily expression patterns of 26KDa band on SDS-PAGE
using urine samples from a dog with experimentally induced
pancreatitis. Lane 1 and 8, bovine trypsinogen(MW. 24KDa);
D1 through D6 indicates utine samples collected each day.

TAMEE 0|83t &A-J|Al8HS : Native gel electro-
phoresis ¥ §&A7) $&83 TAMEE #§A7 F
247om UVl A #&g A7+ absorbance ¥ 3}+= Fig 634
2t &, £2F Yol trypsinogeno] #f5 o] trypsin
22 $435 1 TAMES] 7t5E8 & o713 F4=7}
Asie & ¢ ANtk FEARE FREET EF typ-
sin(bovine pancreas trypsin ; 1pg/ml)s} TAME %+$-A] e}
Ue $3E9 443 5Y8 A%S BAd 08
58 #27d ko SDS-PAGE ¥olA ZaA &ds=

Table 1. Sequential expression patterns of 26KDa band on SDS-PAGE using urine samples from dogs with experimentally in-

duced pancreatitis

Pog Day 1 2 3 4 5 6 7
1 - + - - + + +
2 - + + + + + +
3 + + + + + + +
4 + + + + + + +
5 + + + + + + +
6 + + + + + + +
7 - - + + + + +
8 - + + + + + +
9 - - + + + + +
10 + + + + + + +
% 50 80 90 90 100 100 100

Note: +/- indicates whether 26KDa band expressed or not.
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26KDat] ¥3¥ £ typsinogeny] & FY & AN

Absorbance
o
b4
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Fig 6. TAME hydrolysing activity of 26KDa band eluted sam-
ples after native gel electrophoresis of urine from dogs with
experimentally induced pancreatitis. Hydrolysis is expressed
as an increase of absorbance at 280nm.

E33 MJ|YS : Native gel electrophoresis F £-2 4]
A $2E9 5314 A719% 2= Fig 73 2. B,
B8 pizt 4.0~5.0 Abo o) 914 et

Fig 7. Isoelectric focusing electrophoresis of 26KDa band eluted
from native gel electrophoresis. Lane 1 and 4, Isoelectric
focusing standards(coomassie blue stain: Bio-Rad, No. 161-
0310, USA); lane 2 and 3, eluted samples(silver stain).

o] 4] TAMEE o] 4% E4-7]| w33 54 Ay
FF 23 A%Y F2dd AFY @I AY &
SDS-PAGE Ao A} 26KDa #- 8 o) Z3tA Yehtes 2
g2 trypsinogen2 2 QgL BAY A719%F 4
& vle o2 &9 uypsinogen-1(cationic, pl =5.0~5.5) B
t}E trypsinogen-2(anionic, pl = 3.5~4.5)¢1 o] #¢1=%it}.

Iz #

A& 3ol #3HE insulind} glucagong AHA
e YA 28549 BHE 39 /502 3
€ YEuAE A9 MR F98 Do u a4
HA o] Aol Rujshs gy aAr2EE &
A G olfE oJE RAEL AFANE HBAY
3 Y2 oo oMo 4 - A%z 3 A
HE Alo]Atolgt YF o= BolHA A BHo] 243}
7] dEolHE, 2y A dld o8 o] g AN
3 A7 side] sl aslase o8 H3Y
o] RAA AP, o] @ AFY AN zshuol 7)A
€ A% F e RYERE IAYZS 439 A
7, 8, 2AY Ao)® So] o ofe g U4l o] s
E Uy AR, A 2 ulolga 2, 3y, WY o)
Md AET AR o) REH = AN 59 8
Qo] Bus o,

oY FAH AYUY /¥ AdFdozE ¥3F
amylases} lipase §AE FAYo] YH o2 o] 45T
Aoy HAZA Ao 3d o)g 24N BPE
(sensitivity)9} & o] = (specificity)7} W2 AY R B3 Ao
Atd oo}, &, amylase$} lipaset= #% 29 ojug FA
9 FAE EAHL F2 AFE F3) A= vy
of Ao AAY Ao ojdo] U AT YFAH
AHR0] AN HET} 73 E9°. 5@
Ol AAEANEE 4 A3 ol@ ¥ N Ay
H ARFELR A2HE LR JEY o H39
B471% Yol Bt &ud RAsE Y
HAZY B2 A8 ZLEH7) ZaH Yeige
Yo o]y AJlole AT 278 oI v
ol gle Aoz Ruga Aot

A4 & 7oA 44 AL T oleic acid FYY
22 frdd 4 #39 Hd d¥ YA amylases}
lipased] AT E FdAe S vTs 2 43 &
LF 239AAA F4 A FHE gL Holt
7t ZAHAEY 793 BANDF 6, T9AE S2A
3 v @ amylased] YA E F94 Y& Jol7} dE
AL 2 YebscHFig 2, Fig 3).

AFgOl A £ ole ¥ ¥ amylased} lipase AT 234
WY 34 A3 AeFvoEM Y BdE Basan
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ACCRE o433 &Y AYFAE 24% FE0|9
5% AN E HRQeE AU+ U 28 £ A
Fol X AAAS] BF ACCRE 0.01010.005(Mean + SEM)
2 AEEY ¥ von 34 4349 f2dd fFEF
9 WA E FEAd vad F44 de v
7t dehdA g3 F7be gavh EndsA iisHe
5 AdAE 4 #4399 e FEoR o 84E 7§l
+ AoE BoledFigl) ol A8 Yo ¥ g8
delAe ARgE GAHH”

Agg ez & 3% AT7ES B4 amylases}
lipased] 8% A= 233 ¥ ¥F trypsinogen 4
E 230 F4 #HFYd 1aH Y9 FFE ¥
d §4% 222 Ugun Q. Trypsinogend
#H49 JRu| A XA £u]5E proteinased] YFO2
AlolA oz Bulg Fo)& enterokinase?] 289 o3
trypsin®. 2 #AJ3}E o] 43t Fd¥T}. Trypsinogend
a1 A3 H(electric point)d] wa} oAl A2{AY] isoen-
zyme2 258 4 dd F 8 isoenzyme trypsinogen-
1(cationic)@} trypsinogen-2(anionic)o] ™} oj&& AFF
AR AREoR 2o BuHY T3 YRET
o] £¥¥F Fd EoleA 2. ¢BYF2 B
o] & trypsinogend EAHFo] @] fEo] AFY AFH
g 94 S350 olf& EWsA] oLt typsinogen-
2= AxgdAe AEFE&ol trypsinogen1 Bt} Wol
ko] trypsinogen-27} trypsinogen-18.0} WA ¥ & F
2 F¥8E Ao BuHD JUth HI7A] Al
A #A3Y AE A% ol ¥F trypsinogen BHE
9 23L& F2 typsinogen-1& FH e FAHHLE F
31 A7 go} 4 #HFYAE trypsinogen-1 BT}
£ trypsinogen-29] ¥ A5 &) AUF L2 Y e
Aoz uunE glem¥® ¢4 71& ¢ trypsinogen-29]
% 2YEAH0 712§ Fol o]& 34 AEY A
g43E PAs AT YA AFHT 4B Ag 2
Fol M= ¥F typsinogen £XZ0) 34 ABH
A £goz §48 F AR A7 Az
Qou} o trypsinogen-13} trypsind 14 3}HE radio-
immunoassy& V2 & HAYl g A7%oln) &
A7 AHZE 7HlME tpysinogen-29] AGH 7}
AGstd #¢ 7 AR Ao 4FEd. oY@
QA Zo) X 9 trypsingen-29] AT HAAE wiRo2 £ &
FANE /9 34 4399 DA maker2XH =F

trypsinogen-2 A& WS 4754 HrhstnA 2704
T& ddeg FFsA i 2L A4z 4
ZdE FE¥ Fo=10)00, FAH Z& MEUg=
ot R4&F YL EY BFo2 LA
3} ¥4 amylase ¥ lipase AT H A FHHHE 29
8 HAdo] JAUHE 479 FFOE o|F IFE ¥
S A 3y JolNF F9 AFFHY A2 ¥
e F04 8¢ 5o ARG e2 3 FAYH o
ol g A5E AAF Aol UrA 15 247
AN E A olgaAe] ¢AHA Yob FES EF
530 U dFAETE AN BFo)UT AF
o fAs AA 8749 =& AV|9F @93 2§
g Holg 243 o FYF 53] 26KDa o4 9] £
o]l AHoz A Uedg BAY F UNTHFig
4). o] 28}y AA 2 trypsinogen F Yo AA Y A7
ERYE 43N F o) FYLSEL NG HA G
E g43 2484 typsing] EAARE RAGHE Lo
714 WA A AV9EE AAH FUEA
o A2-713 HgPAelA 7|2 o]§¥ TAMEE
trypsino] 2ol ¥ 7|A2 A uypsin 7}FE T B
AN 2FE ¥og F & chymotrypsind] &A= 7t
38 H2 = FHol o] uypsin FHE FAHAY
o) 714 Wo] o] &5 7|dojth & A7 &8ES
48471 TAMESH ¥HEA1A AZhE2 359 R
8E #3¢ 29 TAMEZ} 7t R8s o] £33 =71 4%
gged ol §&&U ) typsine] EAYFE vl
ol & 4289 93 A/|9¥Y 26KDat] Yo
trypsinogen®) & FB T Aol 1} EE typ-
sin 934 v e W £289 R =
g ole §&8Y typsin ¥irFo] FH 22 Bt
fED Ao FHY & . B¢ £¥E9 FAH
A7 GEAANE Y g FAHEQ plgt 40-5.09 4
Afed olel ¢ ZHE trypsinogend] plghE £3E o
& 474979 g4 trypsinogen-29) & R Bt
o 4e AAER k9 A/|YFA 26KDat] EYo]
trypsinogen-22 2 ¥ o A9 H 3 L2 BT+ Y
¥ trypsinogen-28] $¥ & & HAE FUF 194 50%, 2%
80%, 3% 90%, 49 90%, 5Y 100%, 69 100%, 74 100%
2 %7 87.1%(median, 90%)Z W} E} 5t TH(Table 1). A&
o)t $E&FEHRY AA AFG A2 A
W] amylased} lipase @A T 57}, &% FAMA A% Y
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Qo I} o)Ay EA)E FH AP 2
g9 AA 872 3%9 23X H4HE x A E H79F
BN Ao M 2570 A trypsinogen-2 £ Fo] §I 5 o]
66.7%< 2¥&< B3t ¥ A3 J4AF 434
ol ojd Aoz AYE 1F7oA & trypsinogen-27} &£
32 stk ol ¥ dike RA, AAF FEAAA B
Euhe} o] trypsinogen-2 ¥ ¥ Ygol A AY
wAd g2 g2 4& & 92oH(50~100%) 4, 4
3 Z2RE AA I8 A& AH &Y FAHd

P&E2H49 A 39 Adr)EE B8 AF
doz Agd FFAA trypsinogen-29] EH&o] 70%
2 Ueged od g Ao 484 Adg A%
A% H2 WY A 342 4399 AYSAs}
Aol 7t A1yl Y ALz =450 AR, ¥F amy-
lases} lipased] ¥ =7 AHRT Eou 2 &0 AAMY
AALrACE HHFFGo] ohd ALz Fdd F2oAMe
trypsinogen-2 ¥ & o] £ 3}x) kel o] trypsinogen-
29 Bol=7} w) S Fol AFEE §AdEe $ULE @
£¥ F U E AAEE AeE agdr) a1y ¥4
amylases} lipase B =7t AW oldoldA H4Y
o] ojd §&o] 17 ¥t HX FEd ol ATF7NF
¢ o2 g 2R L UEaHE §5& dIJ) S R
7] g &olt}.

o| 4o d7EHE v|Fo] & 9 &3 trypsinogen-2 3
29L 4399 AgdAd g di Aojs} ey
Age 2 PPEE 0%0)|9 So|EE 100%2 A
A A7 $este AL AAEY. 23 o)HE £
ATLANEL YO T uypsinogen28 £5E7 EA A
A grhd o] & o] &3] monoclonal antibody& A4t E #
Ax 1 AGE HgeR A F4 Y 1A &=
A B E o] 8¢ dipstick A& Kit 7jwe] 7h53te 2t
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