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T ICHREL & 71 A rat bile-pancreatic juice(BPJ)iz & F #1 % trypsinogen, chymotrypsinogen?i&iE{kiz >
WTRATZ, ZDfEFRtrypsinogen? G b D4t & L TBPJ40041(160ug protein) 2500x¢12100mM  Tris-
HCl buffer, pH8.1,100mM CaCl,#5z100uz1®»bovine serum albumin (BSA, 1lmg/ml)&1.0mlo)
enterokinase(500ug/ml)# i 2. 724 0 °C, 2 B¥fLI_Eoincuvate T+4TH 1) Z DREE T2 IZKETH -
72. chymotrypsin? #5413, 400419 BPJiz1.0ml?»80mM Tris-HCI buffer, pH7.8, 100mM CaCl,% jii 2.
200u1»BSA ¥ 400ulvbovine trypsin (100pg/ml) 12 724%, 0°C T 2 LI Eoincuvatet+45ThH D,

ZEME L F 72trypsin & GER24BERTHER L T 7z,

Loz

fgest-a3- s & THAL B RERI B & IS IZ E B
(nerve) &% \»i%, M#EHy (digestive hor-
mone) ZBRA H B, L L, Z£OFEE
BREE OB EIZERSBAIFREIN T
Y,

HILE B & U/ fg ic fat, protein,
amino acid<ecarbohydratess A % » BE4HES
% il # | gastrin, CCK, secretin, GIP, VIP
7 & digestive hormone (gut-brain pep-
tides)As ML A~ 43 L TIERYZR B oM &
BT 5, = B A 5 E, lipase,
trypsinogen, chymotrypsinogen, amylase
% EDMILBERG S WS N T IBBIEC

TTL %, Lo L, 205 Wingis, parallel
& Y nonparallel & § Wb T 32,

B Z TIAT e bt T W 5 BN WIEE
REBEOFRIZ)BEREEE 2)RBEME
¥ 3 )isotopeik? 4 ) &, bicarbonate??
B2HETI2I0LETHY), 2o bk
CAWLN 2 D BRERETH 5, FiC
amylase®®” lipasef % 5 \» (1 & B <°bi-car
bonateg& 7 & L #lAELETHEL T3 -
WEH L\, FNiFamylaseselipase il E
275> TEEEEL W25 THS o
L2L, £YwoZ) 5 WkELZEET 2
121 S DERICOWTHIET 2 VLEH
b, ZDRHMALDOHREFICLDY,
trypsinogen<e chymotrypsinogen o i& ¥ 1t
HEkineticsHhH L 5N T 5, (Table 1)
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Table 1 Some references described about Kinetics in formation
of trypsin and chymotrupsin from their inactive precursors

Zymogen
Animal,sorce Trypsinogen Chymotrypsinogen Reference
Bovine (crystalline) (0) / KUNITZ 1938 (8)
Bovine (crystalline) o KUNITZ 1939 (9)
Bovine (crystalline) o NORDSTROK 1971(10)

Bovine (crystalline) o] BARATTI et al, 1973(11)

Guinea pig (lobules) o SCHEELE et al, 1875(12)

@Bl NN QO

Rabbit (pancreatic juice) O GLAZER et al, 1977(13)

O :described ; / : not described

Table 2 Some reports used verious or resemble techniques of activation

Animal Acti-

sorce Zymogen vator pH Temp. Time Ton Reference
Rat P.T.H. Try.,Chy. B.T. 8.1 4 24bhr Ca  SNOOK 1965 (14)
Rat P.T.H. Try.,Chy. B.T. 7.0 0 24hr / ROBBERECHT et al.1971 (15)
Rat B.P.J. Chy. B.T. 8.1 0 15min Ca GREEN et al. 1972 (16)
Dog P.J. Try. Ent. ? 37 30min / ROMEQ et al. 1872 (17)
Rabbit P.J. Try.,Chy. Ent. 7.4 37 30min / ROTHMAN et al. 1974 (18)
Bovine Try. Ent. 5.6 R 15min Ca KWONG et al. 1978 (19)
(crystal)
Rat P.T.H. Try. Ent. 8.0 37 Shr Ca,K SOLOMON et al. 1978 (20)
Rat P.J. Try. Ent. 8.0 25 2hr Ca  IHSE 1979 (21)
Rat P.J. Try.,Chy. Ent. 7.8 0 24hr Ca,K GREEN et al. 1980 (22)
Rat P.T.H. Try.,Chy. Ent. 4.0 37 30min /  STOCKMANN et al. 1981 (23)
Rat P.T.H. Try. Ent. / 25 45min /  LEE et al. 1982 (24)

Feline P.J. Chy. Ent. / 25 1hr Ca  LAYER et al. 1982 (25)
Rat P.T.H. Try. Ent. / 0 1hr /  BRAND et al. 1982 (26)
Rat P.J. Chy. B.T. 7.8 37 3hr Ca  BRUZZONE et al. 1984 (27)
Rat acini  Try. Ent. 5.6 R 15min Ca MAJUMDAR et al. 1985 (28)

Abbreviations:

1) P.T.H., pancreatic tissue (or gland) homogenate; 2) Try.,trypsinogen: 3) Chy.,
chymotrypsinogen; 4) B.T.,bovine trypsin;5) B.P.J.,bile-pancretic juice;6) P.J.,
pancreatic juice; 7) Ent. enterckinase; 8) R.,room temperature

ZLT, ZNHE2HAHALTSHETELD
WseEic & ) BRiEEYzymogend iE ALk
MRAL LN T Wb, (Table 2) LA L, Table
212" L Twa £ 95z, animal, activator,
pH, temperature, ion7 ¥ D&{Eic kD iE
ML —E L TV WDLEETH 5,
|2, rat, mouse, guinea pig7r & ND/NENH
TIERAR DD % CEEIbIC T2 L EE AT
b TuE % 5%\,

ZE=Table 1,200\ DD FEICHES 72
PG UERVPRBL N 572,

ZzZTratoBPJic&g g hTw 3
trypsinogen, chymotrypsinogen o j& 4 1t
2DV TREFL 72,

MBRUFE

=B B W 13 1K E200~220g 0 Sprague
Dawley rat#z 1mgifl, 108 L H Nem-
butal (40mg/kg, BW)#RE:T i TR %A
& o+ 4 I 0 &F & ) polyethylene
tube (OD 0.97mm, ID 0.58mm,
Intramedic PE50) # & A L, 2K T ?stock
tubeiz BPJ # ##H L 72,
BB > 7V 72 b ICEEREFL.

it CEMEILRBORE & L7,

EEAL - £ 312 Table 1,200\ D 2 g
FEEbE AR, 2L TEROHR» LKL
DIEIEE M LEE % Rt L 72, trypsinogeni
BPJHh & EHEA400ug/mlic 7 5 L ) HKE
TR THIR L AF40011250010100mM
Tris HCI buffer, pH8.1, 100mM CaCl, #
fin 2z, ®iz1mg/mlnBSA % 100plim 2 72, %
#z1mloenterokinase # ML 0°CH %
WIF30CTEMIL L 72, Z 7 & Z entero-
kinase|325, 50, 500ug/mld V3 i1h % B
v 72, chymotrypsinogen 3 4 13400u1 HB
PJic1mln80mM Tris-HCI buffer, pH7.8,
100mM CaCl, 2 #i1 2 200u1> BSA %11 2. 72,
£4%12400ulobovine trypsinTiEMEAL L 72,
trypsin? 8 31,10,100xg/mlic DWW TAT
oz,

B > 7VBOFRRIIBPIIcZ N s
EH & %»BSA#%standard & ¢ 5 Lowry & o)
HEDIHENEAEELU00ug/mlic % 3 &
5 |cFHEL | 72, trypsin, chymotrypsino) g
FIEMIZRICkD 72124t 5 72, trypsiniE
& L CtrypsindfE R L 6 REE TH 5
Na-p-toluenesulfonyl-L-arginine methyl
ester # F§ \w247nm T, F 72 [ B I
chymotrypsin i £ (2 {3 N-benzoyl-L-
tyrosine ethyl ester# Fi\»C256nm Tifl|5E



)T =Y, XMV =T 0ERL 15
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Fig.1. Time courses on activation of trypsinogen by varing concentrations of
purified enterokinase at 307. Bile-pancreatic juice was diluted to 400:g
of protein/ml with cold distilled water.400xl of diluted juice was added
to 50041 of a mixture containing 100mN CaCl. ,100mM Tris-HC1,pH8.1, and
mixed with 100¢1 of lmg/ml BSA, and activated by addition of 1.0ml of
purified enterokinase varing from 25 to 500xg/ml.After incuvation at 30T
for varing periods, samples were assayed for trypsin activity.Trypsin
activities are defined as the initial rate of hydrolysis of substrate
and in this communication will be expressed as the changes in absorbance
per minute. Added enterokinase concentration(xg/ml) :.,25;0,50;4,500
and X ,none.
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mum|2;£$ %, LA L, enterokinase? 75
BEDEWIT ETEEIL S L7z trypsind s i i
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724230°C TIEMEIL L 2 B A I IEE IR

4A247/mg protein,minute

——t —

[ gy w—
7 8 8 18 u
hours

Fig.2. Time courses on activation of trypsinogen by varing concentrations of
purified enterokinase at 0T. Bile-pancreatic juice was diluted to 4008
of protein/ml with cold distilled water.40041 of diluted juice was added
to 50041 of a mixture containing 100mM CaCl. ,100mM Tris-HC1,pH8.1, and
mixed with 10041 of lmg/ml BSA, and activated by addition of 1.0ml of
purified enterokinase varing from 25 to 500xg/ml. After incuvation at 0T
for varing periods, samples were assayed for trypsin activity.Trypsin
activities are defined as the initial rate of hydrolysis of substrate
and in this communication will be expressed as the changes in absorbance
po; minute. Added enterokinase concentration(yg/ml) : e ,25; 0,50; &,500
and x ,none.

ETHo72, 72, enterokinaseo) i & »s
500ug/mlic A THy 2 BR R Tmaximum |2
ETHI DT B, L, 24RFMERICH
WT L e Bmaximum 2 ##RF L Twiz, %
72, enterokinase# & ¥ 7r \WBPJ] mixture
FEHLDREICHRNTLEELEINS Z
3oz,

chymotrypsinogen o i AL 12 D W T L
0 CHOBEIZOWTDARL 72, M bsys-
tem |2 AV TEHRIN L 72bovine trypsin) j
BE »°10ug/ml ) 35 £1ug/ml |c H ~ dra-
maticl2iEEILE N7z, F 72, trypsinA100
pg/mliz £ 5 T maximumfi % #Ef:F L ¢
W 72, chymotrypsinogen & 3 & %
trypsinogen? 354 & [E % |2 activator 2% 7¢
FUEEE (LI ND Z sz » 72, (Fig.
3)
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Fig.3. Time courses on activation of chymotrypsinogen by varing concentrations
of purified bovine trypsin at 07.Bile-pancreatic juice was diluted to 400ug
of protein/ml with cold distilled water.400z1 of diluted juice was added to
1.0m] of a mixture containing 100mM CaClz, 80mM Tris-HC1, pH7.8, and mixed
with 20041 of lmg/ml BSA, and activated by addition of 40041 of purified
bovine trypsin varing from 1 to 100ug/ml. After incuvation at 0T for varing
periods, samples were assayed for chymotrypsin activity. Chymotrypsin
activities are defined as the initial rate of hydrolysis of substrate and
in this comsunication will be expressed as the changes in absorbance per
minute. Added bovine trypsin concentration(zg/aml) : »,1; ©,10; 4,100 and x
,none.
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BPJnBE&Iciz e ZiFTwir v, (Fig
1~3mactivator# & % WBA L FERE) L
L, m vwollBWT, UERU/NEERE
12 & 72 BPJ R oy protease | dramatic
ICHEHILENEE 2 HLT 5, ZDin vive
DFER % in vitro CHBT 5720, % DO
Fe& hkinetics 3K, Z L CTHRIEISIEIEDS
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3 % 4 7 Dpretrypsinogenz R L TH 1,
EMNTL2HEEFET LI L 2MEAL T
%)33)0

= binert proteine EfE ¥ { 7° pro-
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HOWLz2H6l$T2Z2 s Tho72 (0CT
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WsER & F LIz L7z, Z #identerokinase
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