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+ 650G colipase @4y ENRE &
Z DEEKIIEFRIC OV T

B #l O @

s s Ko i R of s — e (BT - B ) £)
2 1 1 H10H
FH O OE W1 E 3 H 40

A THL'ET 2,3-dimercaptopropan-1-ol tributyrate Z L 7=, | {55 colipase e % % fife
Ltz ZofliESE M T caerulein-secretin test (C-S test) (2 35\ %+ 45H5#ih colipase
DIy WENTE, BERERE S X OWEIZRE & colipase W OBIRIc oL THaE 5 £ & dic, 1B S s
X OWERRAENC 3545 5 colipase i &t L7z X 64232 — fifaj Bk & colipase 77D
oW T HE L7

® Mﬂ'l’fi-‘r?:liﬂ?ifﬁﬁin/)taiﬁffﬂu TR FRFRIE A nJRETH b, titrimetric 2 2 RAf 72 I3
PR &R 12 to b G O RO RE 2Z i, s AR b R r AR 2
e, K5 %(Iu!k_’fé‘fé LDTH -1

@ HtHHicHsT S C-S test HF colipase 77 ilhik, caerulein filifRiciz kL7, secretin T
R S b 6T L, KRRz BT 5 colipase 7l iz caerulein OfEH T
HBEEZ BRI, 12, C-S test K colipase 7 fiTiZiE M EER iz L1

@ WES W BERERT B A E T T S DIZfE s, colipase IS OC FA 4 b4, FRC caerulein i
BT TAEMTH - 1

o, IR T R BRI b 1 R A O L’ TH BMEL I HBEIZ 350 T, colipase, lipase,
amylase 77l b HEDOWK F &R Lz -8, BIERERTH 2 REI WA TIE, colipase 5 Xk
X lipase 72 i DMK F &2 L, ST LLSW) colipase 75 W4 i 1E %5 AT WL BF 0265. 7%,
lipase 40 i272.8%, amylase 77l ii388.5% Tdh 0, BEECHE /L 75 W BERERE M o it C-S
test B>+ f5Biierh colipase #lsEix fill & &2 it

@ B PR S BT B s\ TR IZRE S 2 A L 22 0 IZfEL -, colipase L0
I F#i207:. ZHuEific caerulein filiEHic B\ T EMTH - 12

F 7, SRR STER S BETH DS MOP or ADP Bfix, WS AEIEH B T4 % Normal-ERP £¥
{2l L, colipase, lipase, amylase 7ilhfit & i HEDIC N &3 Lz, SR RE SR R C
&% MIP BtTix Normal-ERP Bf L o fiiEixilbieh -7 H 00, amylase 7 i fi7s: Nor-
mal-ERP B 102. 6% * @5 o i %25 L 2-oiz & L, colipase 75 it TiX77. 1%, lipase 4
WhlETIET2. 29% & I8 F %) & 5% L, colipase 12 X % #if LR A RE SL 46 BEZ T 0 nTRENE 2 i X e

® PR ss 1 BT, colipase, lipase, amylase 77l hit & & IE W AFIC L ~ATE O | £ 42

PRI %8 11 BE T E H BEIC e X colipase 7 {i fii360. 6%, lipase i iiix68. 7%, amylase
S ibi2100. 4% T# 1, colipase O Z AT EOCT &8, R % 2o FIHEHERE 22 0 2
Wric + dGMikrh colipase ME i & &2 b

® WEssEMc 35 5 C-S test Wyt d5M5#erh colipase 77 ilhix, BEH &b~ lipase,
amylase X [lERIC K F % M & i 7

@ 34— AR RS BT, colipase W RIZIEMBHCIE~EINTICF LT £ co-
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lipase 43fiifiit lipase 7R & [Ek, % — AMABRIERWE L WHEF T —~"—F v 7 &l
Mote, X bl colipase 7WEix, lipase Zilhfk X 0 & — A fifalbk & RUFRMB 2R L, + =
fElieh colipase AR O Lo —4REEL 20 5 & L v S s

PLEX b C-S test Byt 455w colipase M id, WEAH, A5 T 22 BRI PPERT 28

IR O AL E LW - RERUICH TH 25 &

R ALY

Key words : Colipase, Caerulein-secretin test, Chronic pancreatitis, Pancreatic cancer,

Maldigestion of fat

BAE+ RIS 2 FREE T 200 il BeRE R
i#: (duodenal intubation test:DIT) o 7e2:T 45z,
pancreozymin-secretin test (P-S test)® ¥ L ¥
caerulein-secretin test (C-S test)!: 2025 ({THE 4 5510 bE
e R E L Ol b EEAME L Lo, BHEER0OZ
iz Kootk BEEL LTESELTL S

ek DIT o¥IERT & LT, i EREEERE
(Max. BC) - #& i - W% W mH5iC amylase 750 &
RGBT E ., FREEERFEDLA T amylase 7
E ST E B, G KE TRIE b 2 72
DY TH B, TFREN G WEEOZERE O L
SAEAROEZ AR E LT, # LV AFEMAE T
D E)[% 77, ’”— j‘) h 6 gy ;’;21.26.27.36,49 }": D %{é 51: 1ipase
% amylase {CH~NEHIZTRELETHZ 0D, Kt
SWEEO R L Y 5K FEE SR b B 2 LA
B o1c?

<77, BE lipase A (i@ < NBEHO A SIEE D
Mt EEE e FCIER A BRT 5 obicix, & &
1 770 polypeptide cofactor T# % colipase 7%
T & %3129, colipase @ 1 {FH (%8 o IR T EEiE
ThLE S t-HE lipase ifitk @B X2 5 L3667 T
HYH, Zotz¥ colipase K 4H i, maldigestion:
malabsorption DA L4 51608 = Lo T
%. L#v L colipase @ L Y o5 ihkk A g i
I+ 2z TAdieL.. ZhE T colipase
Tk L LTiE titrimetric #7124.28.24 turbidimetric
P2 % radioimmunoassay i (RIA #:)3.3¢ 24
ENTV B0, BIFHVEMTH 10, WIEIC R
RELICD, SEEGAERIFNE T\ %% < Off
HEEFELTWLS

ZZT45MEHE, AL#EHE 2, 3-dimercap-
topropan-1-ol tributyrate (BALB) # Hj\. 7- lipase
il #: (BALB-DTNB )3 o fii i L,
BALB % Hi\- 7= % Btk oo [ Re 152 72 o] RE 2 filf i
THFF THI%E T X % colipase %5 & L,
C-S test H§ colipase WA EHTE, BFEERES X OWER
fiE L colipase HOPBARICOVTHGET L. X6

18 MR 28 15 & OIS AE Pl 351 5 colipase 43 &
a5 L ERFIC, BRIELERRARO -ETh BN
2 — (i fifllk & colipase 7B fRIzoU T}
AL TEOMELRET S
M EFE

[1] +=3EB&H colipase B|FERDFEL

(1 & &

porcine colipase (i Boehringer Mannheim ¢},
5, 5'-dithiobis (2-nitrobenzoic acid) (DTNB), tri-
n-butyrin {{*}:{k°¥, taurodeoxycholic acid, sodi-
um salt (TDC), bovine serum albumin, egg albu-
min, bovine chymotrypsinogen, bovine ribonuclease
{* Sigma ¢, Sephadex G 25 medium, DEAE
Sephadex A-50, Sephadex G100 {* Pharmacia #,
caerulein (Ceosunin®) (X [s fil 7 & 1. ¥, secretin
(Secrepan®) (= —+#1 L hiEA L, BALB & B8
fE (KAARBE) X yR#EE o070

(2) ¥5%le R lipase (lipase low in colipase ac-
tivity) #5 X 0O colipase sample o {/:#i

K% & b lipase (%, Erlanson & Jji2 (2 kb
(B L 7o IR o 12 OISR+ 5 YIbk i 2
Wafr Etut-dEMo> surgical fistula L D ERELL A2k b
#UPEWER: %, 0.01 M phosphate buffer, pH 6.2 (PB)
{2 T F-fiy ~ | t- Sephadex G 25 medium column
(2.5x45 cm) (c#fEig, PB #HVC#EL 5ml F
SR L lipase 15#: & #5E L 7. lipase #5M &
7T rm%z, PB € ¥fly 2 L /- DEAE-Sephadex
A-50 column (2.5X45 cm) (i, PB i CTH
L 4.5 ml Fo0 @ L2z &ormlio lipase 15tk 4
MTER, @\ lipase [tk & % L 7205l & 42 oo TiHfikh
Wk L, colipase Mg E T —40°C TRAF L 1:

colipase sample (¥, Borgstrom & o Jjik? (23—
&, C-S test cCfibhtct b i5hH & water
bath (2T 75°C, 1057fslhnZh L, lipase 15 % 4 < ¥4
F X1t D% colipase sample £ L TH 2. Zeds
colipase sample (XiliEH £ T —40°C THUES AT L



A b 4G b colipase (2P % BT

(3) colipase Ml /i1
TDC (z L 0 Pl =t 7= K58 lipase (%,
= colipase Wiz lLfl L Tifitk{k X 4 %42
Av7-WE lipase (& BALB % hi/K s g L,
topropan 1-ol (BAL) ~ butyric acid #/[:+ %
&tz BAL (3 —SH i it

Mz 6
WAL X
2,3-dimercap-
Pl
DTNB £ %

.'»/J—
'2 CoH D

It L, 5-thio, 2-nitrobenzoate (TNB) anion #/: | %
i 412nm Tk LY, porcine colipase #

T {ER L 22 dose-response curve X ) colipase
WA e %

(4) colipase {fil5i:}; (Table 1)

test HlakBa% (T) ~ blank R85 (B) iz
0.3mM DTNB-14 mM TDC 0.1 M Tris-HCI (pH
8.5) 1 ml # L (¥ standard Hio porcine colipase
{2 AR @ colipase sample 50 ul #hiz %
iz (T) {zix, 1,000 BALB-U (zifj#s L *'ﬁi@%t b B
lipase 50 ul #hiz, (T) (B) £ ¢ 30°C T 5 %k F#4
4% F## (T) (B) (2 Branson Sonifier model 200
Z W 1320%, 45f0R) sonicate | T emulsion
L7z 20mM BALB 100ul #hnz, X<ERLTK

25

It #2Pth+ % 30°C, 3045 [il5 i T incubate L, (T)
(B) iz acetone 2ml Mz RICEEIETZ K

7z TNB anion %, fiK&Z AL L THEY 7L
E— At UV140 #HIv, X lem o F =
Ny FT 412nm TOWRKEZBES 5. (T)-(B) »
Wz K% % % k8, porcine colipase #Hiu TIER L 72

Table n IS

Test (T)
Standard porcine colipase 50 ul
or unknown sample

Human pancreatic lipase (1,000 BALB U) 50 ul

14 mM TDC 0.3 mM DTNB 1 ml
0.1 M Tris HCI (pH 8.5)
|
preincubation at 30°C for 5 min
|
20 mM BALB 100 ul
|
incubation at 30°C for 30 min
l
Acetone 2 ml

read at 412 nm (T B)

Procedure of Collpase Assay
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dose-respose curve L U colipase G J-ip ki &1y

- 1
<

BRBMERT ST 2o EEEEEZ T,
ST LR L7

(5) colipase {7t %> AR Ha S

T ARMNERICHIT S TDC s
lipase Gt OBFRE#HHT %
JKHET TDC %% # 4t =+ lipase & &l L 7=
I AMESADEH pH ko2, BALB EED A
e SRz Y2 282, BALB £ % 10 mM, 20
mM, 30mM L Z{kx+, %&%D%M F T porcine
colipase /% ¢ dose-response curve #{FW+ % -
LT L1

{5 4

LR MR

t=#&, colipase free

B IS E porcine colipase {7{E
¢, RIEHEE £ lipase ifitE(boftRhazd#~5 - L T
et L7z, AGERIChe b L 7B lipase &
%l e b # lipase @ /% % 3,000 BALB-U, 1,000
BALB-U, 150 BALB-U tZ&{bx¥, H42DOE&MHKT
T porcine colipase ¢ dose-response curve # {Fh{
Liat Lo, RS IEERoLERET, Aol
EX b I"“’m’é{‘ﬂ: FRERSIC ST B Z L Tt L1

(6) 5l colipase o i

@ {585 colipase sample {5 it

C S test BEIC} Bzt f5Eik L 75°C T10%
fal b4 L, 200f%2: 51,0005 CHM L2t DD
colipase EPE A E L AR &2 R o Eio

WELHENT o0, £ 3 Mo Filiksc sl
H”.é%ﬁ{“.ai"i_’. 75°C T105fElmEALIE L7234 0 co-

A colorimetric method using BALB as substrate for the determination of collpase

Blank (B)
Standard porcine colipase 50 pul
or unknown sample
14 mM TDC 0.3 mM DTNB- 1 ml
0.1 M Tris HCI (pH 8.5)
l
preincubation at 30°C for 5 min
|
20 mM BALB 100 pl
I
incubation at 30°C for 30 min
|
Acetone 2 ml

Human pancreatic lipase (1,000 BALB U) 50 ul
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lipase {&MEZ I L7o, KIS 1005 A8 L 72 hnZ4E £8
i 7f porcine colipase 300 ng/ml * 7% X 9 (CM
# 7R ¥ colipase iEHfEZME L, [EUREERD
+ f5ln colipase DZEMEE, C-S test

THLAL S O+ RERKZ 0°C KXt 30°C
T2405 FEIF-1F L, colipase i Z $EHEAIC lE
ZETHRA L, ot isBIRE mE L ’Cf’F@L fs
colipase sample V)’if’@fftli, 3 f#lo> colipase sample
# —40°C THFERFL BB 1 A R
MicBlET A LItk D fﬁ th

@ colipase sample @ 7 /L {3

t ~45#5# colipase sample #, 150 mM NaCi #
&ie 0.02 M Tris-HCI buffer (pH 8.0) ¥y~ L 7=
Sephadex G-100 column (1.0 X116 cm) {20 L 7=
i — buffer i Tfrys, 1.5ml ¥ fraction
collector T MM L, B 6h/-E KD colipase
WEEERRE Lis, eBBE#ES FE~—%— i, Erlan-
son 52 |2#E ' bovine serum albumin, egg albu-
min, bovine chymotrypsinogen, bovine ribonuclease
R

@ titrimetric #: & OB

C-S test [z TiF ot fEIB#K21(D colipase
it &, AflED & titrimetric #ic TRk, mElE
FOMPE &t Lo, titrimetric 7513 Borgstréom 5
DOFE ¥ L, 4mM TDC-150 mM NaCl-1 mM
CaCl,-2mM Tris-HCI (pH7.0) ##% 7.5ml
tributyrin 250 ul # hi %, sonicator (27 emulsion
Lot EEEE LTHLY, 10,000 BALB-U o
e hJE lipase 1004l # X O colipase sample #
100 pl hnz KU % BtA L 7=, colipase (= X b &AL
Sh7c lipase 7223E A 6 leE X ¢ 5 fatty acid #,
TOA pH stat model HSM-10A #Z v T 0.05N
NaOH Ti#%EST 5 = £ic £ colipase {F %k
t=. 7¢ %5 titrimetric #4Z X % colipase {fif%:{% umoles
butyric acid/min-ml T# L 7=

(@ Intraassay variance #s L () Interassay vari-
ance

colipase @fili (F#) 285.6ng/ml) 5 L OMEfE (F
#) 55.3 ng/ml) Ok %Z[E - assay HT10MEIHIE L
T intraassay variance # K&, #7- colipase A1l

(F3 190.6 ng/ml) 3 X O (FH) 80.0 ng/ml)
Ok % 5 Bl Rty - f- assay (2 Tl L inter-
assay variance #HiH L 7-

(O] @BFEEICHITSD CS test B+ _—$5kg%&+
colipase 7L EHAE

A& xih amylase {i, amylase isozyme pattern

BT B2 SEIET eddH

& UBFHRER A IC oW TR 280, ol
é"imﬁﬁfﬁﬂﬁ PR, HRGE R A e L0l
W ENT22 ) HTTIR E TFHEMSL. 20 Bik17
o, HE18MIET35MTH B

C-S test (& 5-W1“=NEHsic fluoroscope [ TZ Y
=—Nu—r VU TRBREFAL, t f5lhEEKE s
FOKFEHTAL-VELLSBEREI LiTL Y+
505 PTG Lo, 2 X ICHSR & 2L RHDEALL &
L, 30 mmHg O TH s X Ot 1515 O i
5| %17 - to. #9300 —IElE K & o Bk 2 1%,
caerulein 50 ng/kg # 5 7l THHEZTTV, 5lE 25
T secretin #3 ) YRy ZEHVT 1.2 U/kg/
hr 605 MiFFFEARE L, 100 Ic - 5l & ki
FCOEBm Ui, &k, BRBERE,
EE% % % (amylase, lipase, colipase) %l L, amy-
lase, lipase, colipase @ 7ih/<% — o % lE#iHias L
t=. F£1:35( 5 flic X, caerulein DFHEICH| X2
- % secretin O b |Z saline %2045 [lFFHcid L,
caerulein ff#{f:%® colipase 7z &t+ % secretin
DFE B LI

X 5 (z caerulein f#H{EH® colipase &% W b & (&
i (kg) ThHrLEEZKD, £7F— 2L UMb
ni-F— 4% X v B (skewness), L% (kurtosis) #af
B L colipase 7 ibfo 5zt L, HARLZHE
F2OSEREREEIKS W40 (<8 U, C-S test
B 5+ 45 HHE colipase 7 s Bk o IF H it 3% E
(mean+2S.D.~mean—S.D.) #fr- 7=

7¢ 35 f R {513 Natelson ¢, amylase % blue
starch #:, lipase {z BALB-DTNB : Gl L 7=

(] +=35%&+ colipase BIFEDERKNE R

(1) 1GPERE % 2 i+ 5+ ~fil# colipase
W5 D 35 5%

@  WEN G WbGE - colipase 77w 6

A GRIN B KRS P FHC s\ T, BRIKIER
X ouirb R # (amylase, lipase, #7:i% elastase
D & o t8iERER 2B DAL, C-S test A lifr Shr-
15i% & 0 77s% £ TFELHEMS1. 6500 BVEATH, Lik43
719> 5 F904E {7l

ok 4 b B fiE &~ colipase WO BR A BT B 7
iz, C-S test otk iEHfTHh 5 Max. BC,
Welit, amylase 7wkt &MV, H AWML E 0%
PEBE 28 BR IR 2 W 3 800 (248 U C-S test IF i T L BY

(564E (), Max. BC Hii{i | % 7= (X it & amylase
oS F & S A ALY (154Ef), Max. BC #
G2 10X 3N K F 25T f2 I WEE (195EM)

DIBEHE L, #KEHCHT 5 colipase Spih S 4 —
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vk Mat Lz, X642 colipase 7 i & Max. BC,
W i, lipase 4rifids X 0% amylase 77 ihfE & Ho Rk
51 Oy

@ WEEEWATR & colipase 7w DB

HR BRI TN s (ERP) TI8MERER £ 7213
EHWEE G LR L, > C-S test ZHifT L1-295% &
077k & TV FEMD2. Tak o HiE220, 110t
IEM B AT G & L7,

*F RAE G 2 H AR AL 390 2= DS MERE S ER K2 W Ak
#40) o # °, ERP PfRic TIEHE# (Normal-ERP
BF  120EM), BRIEWESRE (MIP Bf : THER), %
FERER & 1212 i E B 25 8 (MOP or ADP Bf @ 144Ef)
DO3IFFICHHEL, BB EHT S colipase i iy —
vERRTLIc, X6ICEBRICHIT S colipase 7
# Max. BC, ¥ &, lipase 7 i3 X 1 amylase 4%
Wk & HE UGS L7

® 1@HEREL 2 L colipase B EDERE

M RITILEKRFEFHE -NFHC BT, 1BHRER
ZREVGEEIRFEAEZ 6 0 AL LEE LG 1-80iERI TH
B, FEX19E X 0 7T E TF952. 068, Bit42(,
38T - 72

X RAEM & flic C-S test 3s X OMEHD I m #4 X £
HFH%, 33EMIC ERP #MifT L, HAMLERSS
DGR RERIRZ W 2EHEC (cHE U T, [EHBF (465E
), tepERESR TR CLERD), SRR T8 (13EF)
DIBFFITHE L. BUEBERZROKRNTIZT L= —L
PE6GI (THSMH, MAF1H), BEEIH (151
7, MBE26), KERAHEELLOMA256] (18
157, M&F10fA) T - t-. colipase 7 & % & Bffial
TH#T 5 L L bic, Max. BC, i, lipase i f
¥ L O amylase 7 ib Gt & Mo LRRaET L7

(2) BEHRZHC 515+ 45+ colipase fIlE
DFEL

AR IC R S fEE2 S, 2o CS
test 2 Mt SAu7ts, 44K K V69K E TO FI)F
60. 2%, B4 M, it 2 Mlost 6EMTH 5. Bk
O RS AL B 2 6, BEfRS A BITH - 1

Bsa a2 Whic &4 %+ f5ikh colipase o 45 Hitk:
X, WEHEIEM O colipase 47ih & flEH & colipase 7
Wk T 5L L ic, amylase i3 X O lipase
w5 Lz k D RAT L7

(3) & —fafajakEk & + R #% D colipase 73k
OB th

G o WAL & + 45 colipase DRAtR %,
a7 — i fiaEe b C-S test B I —4E##+ colipase
TWEOPEGRER D L TR LT

MHRIE, BREBUAOHEABRERDL L L2HER
Xh, »OEEENTRAI L RT e — Lk LU
BEASER T - 12245E01 TH 5. Fnix19m & Y 775K
¥ TF448. 4i%, BYEISHI, I TH - 7.

MEIZ N Z—AfABR L C-S test 2[R (14
AUA) ichifrL. "4 —AfABREIHFRDH
B L, ¥ — 05g/kg xELRABRREERG L
Mz i3+ % chylomicron L —#— %7 = n
A — B — THR (§i, 305, 6049, 1204, 1804, 300
) ICE Lc. B o EILRIROEE L LT In-
tegrated Alight scattering intensity (Int. ALSI) %k
g — AMARIER B (Int. ALSI 44.2 LI L), £
%8 (Int. ALSI 44.2 ki) HBEL, &I
% C-S test Bt i5H# colipase, lipase, amy-

2.50r

74 !

132 =3

=} S
T T

Hydrolysis of BALB
5

(Absorbance at 412nm/15min)

bt

o

S
T

(=]
T

2 4 6 8 10 12z 14 16
TDC (mM)

Fig. 1. Effect of TDC concentration on the

activity of human pancreatic lipase in the

absence of colipase.

=

1.00r

Hydrolysis of BALB
(Absorbance at 412nm/30min)
=
=4

Fig. 2. Effect of pH on the hydrolysis of
BALB by pancreatic lipase in the presence of
150 ng/ml colipase.



330 IR BB, 37

lase HWEBORNLEITS & & Hic, Int. ALSI &
C-S test W+ {55+ colipase, lipase 7 ihti & @
HPIRA oKt 2 17 - 72

(v] # &t

#v—H—+ X Int. ALSI j2v-FHh { meant
S.E. T L, &8Ro%ix, Mann-Whitney’s U test
% 7oi3 Wilcoxon test # M\ &t L7, [EHFEHRIT
b 2 I TR o, HBEMRoR IR, + 16k
W colipase Hl5E SO 7 Tix, Pearson O R{FAH
BAERE (r) ZH\, ERIRAYEERS Tk, Kendall OIR{L
FHRAGREL (1) 2RV fT- 17

& R

[1] +=3mB%&+ colipase RlIEZNDFEL

(1) colipase %€ % HEEAIH

® TDC oKt (Fig. 1)

colipase free DKETORSE & ME lipase &4,
TDC BEOHME & HICHIEL 2mM Thia sk
h, LItk TDC EEDME & i lipase &tk
#l &4, 10mM LU ETikE@miGtER o 1/10L0F & 72
D IFIERTEE-EL L

2.00r

st

o

(=)
T

v

1.00r 4

Hydrolysis of BALB
(Absorbance at 412nm/30min)

~— 10mM BALB
0.50r < 20mM BALB

/x o—=o 30mM BALB

o5

0 50 100 150 200 250 300
Porcine colipase (ug/ml)
Fig. 3. Effect of BALB concentration on the

rate of its hydrolysis by pancreatic lipase as
related to colipase concentration.

(2000 1 48

@ pH ot (Fig. 2)

Al H o B lipase {4t porcine colipase 150
ng/ml {f#¢E FC, pH7.0 726 pH9.0 % Tl L
pH9.0 TR &y, L4ld LTt lipase {EiEiR(K
e,

® BALB #E okt (Fig. 3)

KMEAROKE TH % BALB O #1046 30
mM % CZ{t X+, porcine colipase ¢ dose-re-
sponse curve #{FMT 5L, LWIFhbiZEREOE

1.001
m E
ey
m <
b
o o 050f
— Q
2 5
£
> A
T <

Colipase 100ng/ml
Ak L

0 30 60
Incubation time (min)
Fig. 4. Relation between incubation time and
hydrolysis of BALB.

2.50r

-]

=4

(=
T

1.50

4—4 3,000 BALB-U
o— | 000 BALB-U
+—+ ]50BALB-U

Hydrolysis of BALB
s

(Absorbance at 412nm/30min)

o
o
S

S

0 100 200 300 400 500
Porcine colipase (ng/ml)

Fig. 5. Effect of pancreatic lipase concentra-

tion on the rate of hydrolysis of BALB with

pancreatic lipase as related to colipase concen-

tration.
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R

@ KIERR o (Fig. 4)

porcine colipase 100 ng/ml {£{6 F T, AMliEfix
e LG BUGHBAG X v 1 Bl £ Tk, BALB Kf#
v RIGHER o [z EL AR B 6 2 3R b 72

® HKi% e bW lipase i 1% o dose response
curve (252 AW E DG (Fig. 5)

AR hr b Lok e PBE lipase % &
bhHlzoiz, 3HEIOPE lipase & T porcine co-
lipase ¢ dose-response curve #{FM L 7=, E3¥F;
B lipase &A% 3,000 BALB-U 7%, porcine
colipase 0 7% 150 ng/ml OfET, 412 nm IZki+ 5
WE e 2 EARB R (Y=0.0121X+40.528, r=0.999) #
B t=py, 200ng/ml LI kTR KE X592, 3T —E
b Lo, RICKSSL E b B lipase #f7° 1,000 BALB-
U T{X, porcine colipase 0 #:% 400ng/ml F T
BALB o Kf# L Rif/ABEFB R (Y=0.00435X+
0.174, r=0.997) #:Ps 7= % 7= porcine colipase 400
ng/ml TOWKEZHL.9TH -1, —Sikhle FIE
lipase /%7 150 BALB-U ®#8;& (2%, porcine co-
lipase 70 7:% 200 ng/ml OfEToHA, BALB Ki#
L EARPE (r=0.993) ZaEw s
200 ng/ml THOWRNEIX£0.27TH - 1

©® KItEIkRo2iErt (Fig. 6)

aceton 2 ml {Z THRIGE LR, BHROMAFEENLT
TRERFRNCHIE L - ik, BRI & & dickEfRiC b
7L TUL A, RIGEIE60S % Tl RIGEE RIS o~
4.3%D LA EZRDI-OHRTH ~ 12

7= porcine colipase

(2) | 4B colipase @ ifllE
@ | 458 colipase sample @ 7 #lifE (Fig.

14()0(
E [ 2 2 s 2 L 2 & s 4 2 ]
&
) 5 - AL~
s R i
=
3 0.50F
= . e
= ~ . . - .
= —o
—
2
= e
< — e * . *> A

Ok« L L 1 )

0 10 20 30 40 50 60
Time (min)

Fig. 6. Stability of developed color by col-

orimetric method using BALB at room

temperature.

7)

B L 2+ e o AR, bl s
WL 7L Fic s\ Tk BALB o Kfig L RifF 70
Hie (r=0.998) Zs L7:

@ MBitopE

VLR L 7-HRFERR 721X colipase 1&MEiX 4 < R
Digh otz Fio, MEKL IR IT % porcine co-
lipase 300 ng/ml (z#hn L 7= & & o[ (397. 1% &
72 N O

® + _i5W5 b colipase DEIEM S X U co-
lipase sample D% ek (Fig. 8)

5 o+ 4Gl % 0°C £ 7-i% 30°C T24055 £ T
fffF L7 & 2o colipase {&ftfix, AifEict~ 0°C T
RIEHDE T EEDTRE LT fend, 30°C TRTF
L7-& 20 colipase iEHEZRAICEFLTLZ, 180

2.00[‘

-
<
T

1.00

T

Hydrolysis of BALB

(Absorbance at 412nm/30min)

0.50F

U0 1107 2100 3/10° 4/10° 5/10°
Dilution of heated duodenal juice
Fig. 7. Dilution curve of heated duodenal
juice.

(%)
100+ 0C
2z *
=
535 $30°C
=g 507 mean+S.E.
=3 n=5
5 *D<0.05
N
63 60 90 120 180 540 (min)

Fig. 8. Stability of colipase activity in the
duodenal juice at 0°C and 30°C.
*(p<0.05) compared to the value at 0 time.
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2.00F

1.00

Hydrolysis of BALB
(Absorbance at 412nm/30min)

37 (2), 1 - 4iH

1. bovine serum albumin

4 (MW 69,000)
l 2. egg albumin

(MW 45,000)

3. bovine chymotrypsinogen
(MW 35,000)

4. bovine ribonuclease
(MW 13,600)

25 50

75 100

Elution volume (ml)
Fig. 9. Gel filtration profiles of heated duodenal juice on Sephadex

G-100.

Pi1 - bovine serum albumin

P2 + egg albumin

0.8
[ P3 - bovine chymotrypsinogen
P4 - bovine ribonuclease

0.6+
> 04rF
<
i

0.2+

0 L 1 1

b o i
10 20 40 60 80100 x10°
Molecular weight
Fig. 10. Molecular weight determination of
colipase activity by the gel filtration techni-
que. The arrow indicates the K, value observ-
ed for colipase.

57 T84.4%, 240% TiX69.3% TH 0 Hiifiliiz =45
(p<0.05) wﬂ& F il th

e AN A I L CERL L 22 3 o> co-
lipase samp]e  —40°C 1:'1mf4:(1’- L, 1@
1 # HBE U 22Bfo> colipase it ixiiflic b L 1
#899.318.8%, 2 MT97.3+7.8%, 3MT107.5
+15.1%, 1 # % T$96.4+14.4%
WY

R LEEL"

() colipase sample o 4 /L i/
10)

% — > (Fig. 9,

{5 colipase sample O 4 /L §f/ <7 — o

Table 2. Assay var1ab1l1ty for collpase

Mean Sl CN

(ng/ml) | (ng/ml) (%)

Intraas%ay | 285.6 | 10.0 3.5
Variance

(n-10) i I s

Interassay 190. 6 25.5 13.4
Variance

(n=5) 80.0 10.9 187

C V coeff1c1ent of variation

X, 210t colipase Gt peak #asL7:. H -
small peak (% void volume (Zil®H &AL, & ~ D
main peak (% Fig. 10 T/t X415k colipase @ %)
%11, 0000 45 1235 (= 200k 6 4 1

@) titrimetric #: 2 O HIBY (Fig. 11)

titrimetric #: & AWE R 350 B 6] -Hk21A o
colipase (fithix, HIPAF AL r=0.889 (p<0.01) * [ihf
7B & il 12

(6) Intraassay variance 15 L () Interassay vari-
ance (Table 2)

AE Az 4511 % intraassay variance @ C.V. il
t% colipase ifiiT3.5%, fIKfiT5.8% & [ihf T
tz. #1: interassay variance ¢ C.V. {ii{%, colipase
P T13. 4%, KIETL13.7% T - 1=

(O] @BEHICHEETS CS test B+ igkp&+
colipase 4);0EhfE

(1) [ #5051 A5l colipase, lipase,
amylase 7 3% — o (Fig. 12)

FRThs
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5r
E
)
g 3.—
L >
= 2
&3 n =21
= o ..
£ Y =0.00026X +0.279
(=}
EE 1 r =0.889
£ P <0.01
= "
0 .. i 1 1 )
0 50 100 150 200 % 102
Colorimetric method
using BALB as substrate (ng/ml)
Fig. 11. Correlation of colipase activities determined by the titrimetric

method and colorimetric method using BALB as substrate.

Caerulein 50ng/kg

4
L

Secretin 1.2U/kg/hr

l

600 300r 2300
= Colipase -
o—o Lipase g
5 | o—o Amylase =
|
= /Q mean+S.E. 9E\°
£ < n=30 s
U 5
: 300‘L = 150L 4150 =
17} ‘ o ';
© ~
B2 —
R g
\ ‘ <
R T Tl i .
f 4 h i 10 20 30 40 50 60 4
Time (min)
Fig. 12. Secretory pattern of colipase, lipase and amylase during

caerulein secretin test in healthy subjects.

fHtws %1z 151+ A C-S test 50> colipase 77ilh/~ % —
v {%, amylase, lipase X (Z(ERERTH Y,
RE I HRed 1075 5 1 Chz it o> 599.74-48.2 ug/ml
oL, Lhfh secretin OFFERFEIC 20004 &
ML, 20% 5T 288.6+33.6 ug/ml, 30%) 55T
(X 109.1413.1 ug/ml =7 0. 404 6605 5 Tt
58.449.2, 56.8+18.4, 44.91+8.0 ug/ml & (¥
DA 7 L 72

caerulein

-

2

(2) caerulein f#{l{% colipase s;ihic ¥ LiF+
secretin O (Fig. 13)

caerulein fi#il: % secretin it L7 6 (/4 fr &
Wil L 72 5 flic 35+ % caerulein {FR{ER4AES X 0 25
5 81> colipase 47 i Wil , secretin ik #f T %
262.3+93.7 X102 ug, 4 frfEf¥ Tk 257.14+24.3%
102 ug T O WBEHC R ED DD - 12

(3) C-S test |z45t+ % colipase 73 ilb &b o5 ffi
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Colipase output (mg)

ILEAREER MR, 37 (2), F#1 - 44

1

50 BT

oo
(371
T

n=>5

Secretin Saline

mean = S.E.

Fig. 13. Colipase output in hea‘lthy subjects
for 25 min after caerulein (50 ng/kg) ad-
ministration with constant infusion of secretin
(1.2 U/kg/hr) or saline.

Caerulein 50ng/kg

colipase /il skewness, kurtosis #, % il
Lo AL S iz TR L 2o skewness (Xl
fliCi%0.36, MNEMETIZ—0.17CTH-1, Hi kur
tosis {xExhL£h—1.33, —1.10CH Y, - Tho<=
H— T — 2 k0 AR S cfifio Sia, IEB A
# i1 skewness 0, kurtosis 0 (ZiHiflL Tt b, co-
lipase 7T ARIER p ik LD EEL Ll

—hkn CS test Hft “4FWir colipase ik kit
O EFE, SRR Lk b R, 16.68~4.05
uglkg La&E L1

[m] +=35%&< colipase RIFE DERKIES

(1) 18PEHERZMnic T % 1 “filbih colipase
5 o JF

@ WG wlEE £ colipase il 34 — > DR
(Fig. 14)

C-S test (Efir b EfIc 45115 caerulein f{ELD
1055 751 & 9 6045 57l £ T &4 colipase L
i1, & & §hT.540.0, 2670240, 126:04-1410,
76.84+9.1, 64.6+11.1, 52.7+6.5 ug/ml TH - 1=

- HEEF R Cil % & 382:2::60:2, 232.61-27.5;
106.2417.2, 66.9115.0, 36.0+8.5, 31.9+6.8 ug/ml

L l Secretin 1.2 U/kg/hr

e |

500
s

300

Colipase Concentration (ug/ml)

1]

normal finding group (n=56)
abnormal finding group (n=15)

definite finding group (n=19)

mean+S.E.

ZE T 10 20

Time (min)

e ety TN
40 50 60

Fig. 14. Secretory pattern of colipase during caerulein secretin test by

different degrees of pancreatic exocrine dysfunction. (normal exocrine func-
tion: normal finding group, mild pancreatic insufficiency: abnormal finding

group, severe pancreatic insufficiency: definite finding group)

**(p<0.01), *(p<0.05) compared with normal finding group.

T1(p<0.01), T(p<0.05) compared with abnormal finding group.
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Volume (ml)

Max. BC(mEq/liter)
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1107 150
1004
100+
50 ‘
sor
i
0 0

Colipase (ug)

ok
(<10 At

450

Eed
(X 106) lﬁ* :l**

T 200'—
isa

300+ \

LNE |

Lipase (BALB-U-ml)

[:] normal finding group (n=56)
Z abnormal finding group (n=15)
B& definite finding group  (n=19)

mean+S.E.

*% P<0.,01

* P<0.05

Amylase (Somogyil)
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ok
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3001 —H
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Fig. 15. Max. bicarbonate concentration (Max. BC), volume, colipase output, lipase out-

put and amylase output during caerulein-secretin test by different degrees of pancreatic ex-

ocrine dysfunction. (normal exocrine function: normal finding group, mild pancreatic insuffi-

ciency: abnormal finding group, severe pancreatic insufficiency: definite finding group)

TdH Y, EFI R <EAEMIC colipase @
K M4 s ms il sa, FHC caerulein f#{EE #0010
T W 415 colipase #IE AT (p<0.05) (T
fIKF L7z 6L ERFIC B 5 &0 colipase
Eix, & 4 166.91453.1, 98.0+30.4, 59.8418.0,
39145122, 33:1=r11.1, 279493 ugiml s Wik
W RS el THE (p<0.01) O T %:2
&, F W BRI caerulein fR{EELH X D40
e E THEE (10, 204 4T p<0.01, 30, 40
59Tk p<0.05) OET &ild i

@ WA il L colipase 4rih it B R (Fig.
15)

C-S test (T WLBFIZ 351+ % Max. BC, i&hit, co-
lipase, lipase, amylase 7l btz -t +4 103.3+1.3
mEq/liter, 115.3-4-4.7 ml, 398.34-24.5 X 10? ug, 163.9
+12.3x105 BALB-U-ml, 299.4-+18.1x10° Somogyi
U Th-te, —HELP R TIE % 4 50.315.3 mEq
/liter, 56.7+9.6 ml, 96.4+28.7 X102 ug, 35.6+11.6
x10% BALB U-ml, 79.04+19.7 x10°> Somogyi U T

HYE=—h—LHLIEEFHRFCIE~AE (p<0.01)
DK F &m L, FRCHERER AT IER AT R IC HE ~
colipase T24.2%, lipase T21.7%, amylase Tk
26.4% = K\ i % L 7o F oA W Fo Max. BC
% 80.1+4.2 mEq/liter T& b, 1IEH A HEEDTT.6%
THIE (p<0.01) KT 25 Lz, #hbx 118.1+
18.0ml T102.4% £ o L A@ 5w ME &3 L 72
% % FlH o el i, colipase T3 261.8-+35.9 %102
ug THY EHRT REED65. 7% T, lipase Tix 1194
+23.7%x 108 BALB-U-ml T# hH72.8% CL-+h i H
o (p<0.05) K F &0z xf L, amylase i
265.0+25.0x 10 Somogyi U T# b [F4f W It
L 88.5% & i FHUM &5 L1280 Tah - 12

@ WER WA £ colipase i ss % — o (Fig.
16)

Normal-ERP #f» C-S test H¥ |- ~i5#+ co-
lipase /%%, caerulein #HEMH D105 71 Xk b +h
i 4270754, 191.7134.1, 83.4116.8, 62.3+
15.6, 37.0+£7.0, 36.8£8.7 ug/ml TH » = ~h
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Caerulein 50ng/kg

[ J Secretin 1.2U/kg/hr

600

300+

Colipase Concentration (ug/ml)

e—— Normal-ERP group (n=12)

o—o MIP group (n=7)
o——a MOP or ADP group (n=14)
meantS.E.

Time (min)

Fig. 16. Secretory pattern of colipase during caerulein-secretin test by

different degrees of pancreatic morphological change. (normal: Nor-
mal ERP group, minimal pancreatitis: MIP group, moderate or advanced

pancreatitis: MOP or ADP group)

*(p<0.05) compared with Normal- ERP group.

MIP §f Cix, caerulein FF{EFL #0107 7 1 7%
337.8+70.8 ug/ml =i Mg &5 L 2220, LA 200.3
+47.1, 97.41436.6, 60.91429.7, 61.91427.4, 42.5+
21.0 ug/ml THY L FTHhO 7l TEH HEDKF %l
High ot

MOP or ADP #fTix+h 4 170.0+48.8, 121.1
+34.2, 90.8426.6, 47.0+12.6, 33.3+10.4, 26.0+7.4
ug/ml T# Y, Normal-ERP Bfiz bt~ 4 (Aiic ik F
fgin) &2, 2105 i Tk Normal-ERP Bfo
39.8% 7T, il (p<0.05) DK F &R In, o sy
W TRAEEXEERDRL -1 7= MOP or ADP
FEx MIP BRic U T8 2RI I8 F4 5 a2 ile
LAy, LCTROGETE FEEEED D - 12

@ WEE G L colipase 7k th (Fig.
17)

Normal-ERP #fic i+ % Max. BC it 97.5+34
mEq/liter, i X 129.4+14.2 ml, colipase %) it iZ
330.8+43.7 X 10? ug, lipase 7;ilhhiix 142.0419.1 x
105 BALB-U-ml, amylase 7tz 276.14+25.8 x
-Ji MIP Bfciz£h 4 h
86.9+5.6 mEq/liter, 147.04+33.2 ml, 260.5+35.0

10 Somogyi U T& - 7=

10% ug, 102.54+11.1x10° BALB-U-ml, 283.44-25.1
X 10 Somogyi U T#4 v, MIP §f (X Normal ERP
ek LueThov—7— s #atfiic fEo 4k %
Bhie - 2, F - Max. BC, colipase 7% i i,
lipase il hiiz -t ~4+ Normal ERP #£¢89.1%,
77.1%, 72.2% & Normal-ERP #f X v MIP #fCix
i€ FLTutzps, #ehiix113.6%, amylase 73 it
102.6% = t0 L A @ 5 o il %55 Lz, MOP or
ADP #fix Max. BC {Z 56.249.0 mEq/liter, i h:
% 62.447.9 ml, colipase 7 hiix 142.5+41.4 x 102
ug, lipase Jrivhhiix 52.1+18.0x105 BALB-U-ml,
amylase 77 ki 111.1-4+33.2 X 10° Somogyi U T #
9, Normal-ERP f#fizlt L Max. BC L&l Tix+<
NENST.6%, 48.2% T iE (p<0.01) DK T %,
colipase, lipase, amylase 7 it T(x% -7 444, 1%,
36.7%, 40.3% T4il% (p<0.05) DK | 2l #
t=, MOP or ADP Bf Tz MIP Bfiz b L i bk,
amylase %7 CiX AT AL (p<0.05) OIS F & il sh 7245,
Max. BC, colipase 45 X 0 lipase %k Cix 45 85 4 &
i leh - s

@ 1VENEJ S & colipase ik koM R (Fig.
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0
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*
(x108) o (x10°) [:»“S%
450 200,’

100

0
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[ ] Normal-ERP group (n=12)
MIP group (n=7)
B& MOP or ADP group (n=14)
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*% P<0.01
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Fig. 17. Max. bicarbonate concentration (Max. BC), volume, colipase output, lipase
output and amylase output during caerulein-secretin test by different degrees of pan-
creatic morphological change. (normal: Normal- ERP group, minimal pancreatitis: MIP

group, moderate or advanced pancreatitis: MOP or ADP group)

18)

EHEBICET 5 &~ — 57 —Dffix, Max. BC T
104.1+1.5 mEq/liter, i fit T 115.4+5.3 ml, coli-
pase 7rilifk T 415.3+35.4 X102 ug, lipase 7 & T
172.1+14.1 x10¢ BALB-U-ml, amylase 4% i i T
296.3+21.6 X105 Somogyi U T - 7. F 1181
R 1IBETIEFEN L 61.016.6 mEq/liter, 74.5+10.1
ml, 173.8+35.4 X102 ug, 67.6+17.2x105 BALB-U-
ml, 132.3+427.4X105 Somogyi U Ta b, te#:#ER
[ #fo Max. BC, i fit, colipase, lipase #5 L (X amy-
lase %k D F¥E Z A2 HIE R BE58. 6%, 64.6
%, 41.8%, 39.3%, 44.6% THYH, WThHE
(p<0.01) DETF &R, —HBHEKRIR T
Max. BC iz 82.7+4.0 mEq/liter, i fitix 132.0419.2
ml, colipase 4 hikit 251.84320.1 X102 ug, lipase
s Br iz 118.34+23.0x10° BALB-U:ml, amylase
il ftix 299.74+23.3 X105 Somogyi U TéH 0, IEH
FRicH L Max. BC #379.5% TH & (p<0.01) ®, co-
lipase 75 ik 4,60.6% T H i (p<0.05) O [ & ilsd

fohs, Wi, amylase bRz £h114.4%, 100.4
% Tt LAM@BoywoffE a3 L, lipase 7 $,68.7
% TE TEE 2B EF Th oo, E@HER I
BECIRI8 M RE R T BFIC l <, Max. BC, # &, lipase
X O amylase ZWBETHEDK F #1220, co-
lipase HWETIXHBEE XD T

(2) WEsEZMnic 00 %+ 455 # b colipase il
o i (Fig. 19)

WE#24E P 33 % colipase 77 b S & — %,
caerulein ##{EE F 0105 5T 202.64+101.3 ug/ml
PhkafEE s L, LAk 152.4474.9, 62.51423.3,
33.2+14.4, 34.5+15.1, 23.4+11.6 ug/ml ~ @i L
foo FRBEELHRS L, WThOGETHET S
AHE Zalerr-. L7 L amylase 45 X O lipase 45
RE = B EFRROE TS 22 S, BERE P 5
972 colipase 77/ S % — it e - 1o, %12 co-
lipase 7 fiix 123.1+72.4 X102 ug <& v, lipase
W o 50.61+22.7x105 BALB-U-ml % k O
amylase 7@ 126.51+42.1 X105 Somogyi U X [i]
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Max. BC(mEq/liter) Volume (ml)
ok ok

k% *
110¢ 150-
1001 ]
100
50
50
0 0

Colipase (ug)

Jok
(x10%) S,_Ts_‘

(x108) 25 —*

450" 200F
ﬁ‘ o
300+
100+
150+
0 0

Lipase (BALB-U-
*ok

[] Normal group (n=46)
Chronic pancreatitis Il group (n=13)
B2 Chronic pancreatitis I group (n=21)

meantS.E.

*% P<0.01

* P<0.05

Amylase (SomogyiU)
*ok

Nns k%

(x10%)
3501

300+

Fig. 18. Max. bicarbonate concentration (Max. BC), volume, colipase output, lipase out-
put and amylase output during caerulein-secretin test in normal subjects and patients with
chronic pancreatitis. (mild or early-stage chronic pancreatitis: Chronic pancreatitis I group,

advanced chronic pancreatitis: Chronic pancreatitis I group)

Bk, BEEEICHE_B R EFERLE

(3) MEMHEALAL &+ =450 Hk b colipase 77 il dit
PRk

@ A4 —AfRBRIETS L RFECET 5 C-S
test 5 |- iG585 colipase, lipase, amylase 5 il it
D xfkt (Fig. 20)

Na— ARIARBRIEFRC 5115 C-S test B+ 4R
Wsitirf colipase 43 foid 374.0+57.9%102ug TH
h, lipase 7riifix 121.74+19.9x 105 BALB-U-ml,
amylase 77 hiix 323.3+52.8 X 10° Somogyi U T #
stz —his s — AMABRRE R TIX, colipase 5
i 1.82+0.64 X 10% ug, lipase 7-ibhviE 0.66+0.31
%10 BALB-U-ml, amylase 73 it 7.4940.30 X 10°
Somogyi U TH Y, WTFHhoOBERERE LS HEWICET
LT, oW bicE#EEYS LTuvgu
amylase 7Tl Int. ALSI (E958F £ BEBEOMN
IE—ihA—r"—F v o bhtchy, colipase 4

Tix lipase W L [@tkA— =5 v 2B Ah

@ Int. ALSI ~ |- “f5l5ierh lipase, colipase %
WwEO MR (Fig. 21)

Int. ALSI » C-S test W |- 455#ert lipase 45 i
T O M 6702, Kendall o lEGZAIBEREL (1) £°0. 376
SEGAen 6 b HEOHBE 2. — 5 Int. ALSI
L colipase OB, WZHIBFRE () 2
0. 420 TH E DM (R & iR b 7=

% ES

19634 Baskys %% %, 7 # MWt lipase o>k iHLifi
<, R4 DEAE-cellulose column chromato-
graphy #{15 = Lz kv, Wi {ifc F T lipase
W2 b A5, IELE L it 2z %
bz X b lipase {GtEANIE T A 2 L A7 L 72,1969
i, Morgan &3 (34 L {##ic X v lipase £ cofactor
Zor#E Lo, 19714, Maylié &% & = o cofactor
% colipase * %y L, colipase @ % [-4i%10,0007:
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Caerulein 50ng/kg

i Secretin 1.2 U/kg/hr
(A)

600 o——e normal control (n=30)
= =—a pancreatic cancer (n=6)
ok
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Fig. 19. Secretory pattern of colipase (A),

lipase (B) and amylase (C) during caerulein
secretin test in healthy subjects and patients
with pancreatic cancer.

£ 12,000 daltons T#H 5 L Wit L 7o 1972442,
Erlanson ! (= L © porcine colipase 7-fifift <41,
Lithe b2 G &MY L v colipase Afifk 2T
‘;} }*;13,23.34.45.46

#h 6o colipase (U FH $904 511007 X /il
A w7, 50 disulfide bridge #§t, (&~
A ¥ carbohydrate Zff-Zeus kv f5EEL LT
Vo728 X i colipase @ LfEMEZ, CMC LA I‘.O)m

el DTS TP 2 A -E lipase 151 % (ol =
BB LU THBI LM ER T, Z D
colipase OIEREIFIZLL T L 9icEz 6TV 5
T, BE lipase iGittix Kk L ahkd o FiiCER
Lz, KiEtko lipase mHEEHTHH P Y S+ 5
A4 FOFHLBI E % L <179 ook, iR
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Fig. 21(A).
Alight scattering intensity (Int. ALSI) and co-
lipase output during caerulein secretin test.
(r)=0.420

Correlation between integrated

Kendall correlation coefficient
(p<0.05).
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Alight scattering intensity (Int. ALSI) and
lipase output during caerulein-secretin test.
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Studies on the Secretory Pattern of Colipase in the
Duodenal Juice and its Clinical Significance

Yoshinari FURUKAWA

The First Department of Internal Medicine, Hiroshima University School of Medicine
(Director: Prof. Goro KAJIYAMA)

A method was éstablished for measuring colipase concentration in duodenal juice using 2,3-dimercap-
topropan-1-ol tributyrate, an artificial substrate, and the secretory pattern of colipase in caerulein-secretin
test and its clinical significance were studied. The following results were obtained.

(1) This method permitted easy and simultaneous determinations for a large number of samples within a
short time.

(2) Colipase secretion in healthy subjects remarkably increased by stimulation with caerulein, but did not
manifest any significant reaction to stimulation with secretin. Colipase output showed an almost logarithmic
normal distribution.

(3) Colipase concentration decreased with progression of pancreatic exocrine dysfunction or morphological
abnormality of the pancreatic duct. The output of colipase, lipase and amylase in the group with mild chronic
pancreatitis was found to be 60.6%, 68.7% and 100.4% of those in the normal group, respectively.

(4) Colipase secretion in patients with pancreatic cancer showed a tendency to decrease, compared to
healthy subjects.

(5) The colipase output in the group with abnormal butter tolerance test decreased markedly when com-
pared with that in the normal group.

The foregoing results suggest that determination of colipase in duodenal juice is useful in the diagnosis
and pathogenetic elucidation of pancreatic disease, especially mild chronic pancreatitis, and maldigestion of
fat.





