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AR (BB« 8K, 1984) T/ LY BRA Fid 40
C ToHBMILOETIME>T trypsin HEEAE
Weal, HOMEARR 4 O aERILS BRIy
J VYA FADBERICI BT EEH LML

2013, FHERTRILY /L YyBAFAMBLY
ZRiEkD Lys LORIGTREL, TOBRELRIL
)/ LVBAFABRCEREAR trypsin EEEE
FZLABTLAZEEZRNWHELE £hw i, BLY
JUVEBAF BB NRERIKICKS trypsin EEKI
AR AENEE LT LTINS LEX, B
)7 VB FdHBNRSEAKE trypsin DK
T & D THERL 8 e R,
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1. U/LVEBXFLoEH#L

i (BT - Bk, 1984) LRIBRICY / Lo BR* F
N EFLRTESD % 40°C T4 ofiASBRIE s ¥
7. Bio-Beads S-X3 #3534/ u~<iikicks&HE
SO S EICRED .

2. HWHHE

1.75mg @ T trypsin (2 [fES, Sig-
ma #8D HznR Y vmE T T L v (BPA,
Fraction V, Armar #H#%) %224 0.1M y V&
(pH8.0) #Ef&¥K Sml L 0.5mg OBy / LB
AFNBBOREBILY /L VvBA FAOKESEED
T2/ —-ARMK 0. Ilml LAFEELHS 37°C T24
RS S ¥  ORISBAMKOBE% 8L MPF-

il
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2A RIRBOEREHTRAEL . EBEAK & L T
0.2 M B+ =—x-0.IN H,S0, 2, ZoD¥
Yessps A 100 & U 7.

3. ZROEN

Z&tkiz Johonson et al. (1970) DA TY #
Fak 3y (DMH) {tL, & 3% iz Freedman
(1967) OHFBET LY A F v Y (TMS) LU .

4. BRFLORMGICLS trypsin ©7 I/ E5i81%

10mg & trypsin & 40mg OLEAEE 2.4ml
o166 %47 —n-0.1M Tris-HCl (pH9.0) #2
&bt 37°C, THMKESE. SEAERNT
FEICEEL 7o trypsin 2 & L, BRI EDORIEG
&3 7 3/ Bo % Maroux and Desnuelle
(1969) D FBER KO THAETT 2 7 o at JLC-
6 AH Tor LTRD 7.
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1. BV /LVBAFLE trypsin EORET
ERTIER

®iL) 2 v #Fvk trypsin b33 BPA
LERISESETELS BN BABERER L bi
340nm THofz. BERE 340nm TOEARNE
Ei3 420nm ¢$ o7 (Fig. ). ZhoDBERERE
iZ trypsin LER{LY /) - VRO ZRERY & ODRIET
4 U3 EE0 BEABREEE 355nm, BARLEE
425nm (Matsushita, 1975) cZgllL, @ vim@E7
w7 3 v & crotonaldehyde :oKIST AL 2%
3 o BABEEE 340nm, RAEXEE 420nm
(Fletcher and Tappel, 1971) & k< —F L 7248,
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Fig. 1. Emission spectra of trypsin and BPA
allowed to react with autoxidized methyl
linolenate (oxd MLn) at 37°C for 24 hr at
pH 8.0. (trypsin, BPA [, 75mg, oxd MLn
0.5mg). Excitation wave length set at 340
nm.
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Fig. 2. Relation between fluorescence and
autoxidation time of oxd MLn. (trypsin
1.75mg, oxd MLn 0. 5mg).

malonaldehyde »3 & v v/ HE L l-amino-3-imino
propene $£AT HEEE BT BIC E L3 EOR
K E 350-395nm, BAFEKEE 430-470nm

Table 1.

(Chio and Tappel, 1969) kb $EHEHICH D I-.
trypsin & ORISTH U7-80E0ME RS & Ei:
Y L vBAF LD 40°C TOHEERLH S ORIE
% Fig. 2 wRUi. 3DEHMEIET HER/LAKOE
RicfE>T#inl, COEAIZAE®R (BF . 2K,
1984) ywwRL7cY) / L vE A FADOBEBILEROE
RicfkS trypsin FREMERAORHRE—FK L .
BALY 7 v B A FAOKESE trypsin & ORIG
TH U DMES Table | Rl B84
ORIGTHRRKDEWEZRL fo3, trypsin JHEARE
WO 2R, BMEADZORIMYEORISTHH S
DA ZE U, 2 v BEBRLIEE EORIGT
HEU28R Yy 7EEORBRICESE DT, Af
= NVERRESCELEL 53050, SRBEUADES
EORIGTRIEZE CIZDRYRTHA 5.

2. 2REOENS B\ IT trypsin OEHA

trypsin [HEARIZTEE

trypsin [HEZRENEHDLESEDKIGICE DT
b trypsin N FREHELR L cOT, LY/ v
VB A F VLD trypsin RENRSBRO S v E= L
& trypsin MY L BEoERAICEBZT L
ZIARICT 20T, hAE=VELESL S8
itk 5 trypsin =L E~IZ. HFE= vEid DMH
LB EKERMEE TMS (LU £8&IC &3
trypsin 5% Table 2 /R L 7. CORREL SIS
PEEIK, SREARKBEOBMICK ST trypsin
MW BE S IS 2leh, ArR=vEDEIC
EDTid trypsin JHEZIZE A LIRE DT
trypsin @ Lys B0 e-7 3 7 #H%E B L7
acetyltrypsin (Sigma ##) & &ikd& 377C <7
SR & & 7%, BAPNAD 2HH L U CEERK
TEMEE RE L (BT« Bk, 1984). BEMKER
TEEDEMEZ 100 % & U T BEGRERZERL .
Fig. 3 iR &I, RTHBREHD trypsin
OFEMEL ZBEAD HEBIT T HABITET L 7228,
SRR trypsin H5iE & A LTEME RS 13 BBE
OFRMEBICE T % acetyltrypsin OFEM T4 B

Fluorescence of trypsin allowed to react with various fractions obtained

from oxd MLn (40°C, 4 days) by chromatography on Bio-Beads S-X 3

Monomer +

Fraction Polymer Dimer Monomer Dreogésgéd Degraded
p products
Relative fluorescence intensity 68 65 43 63 55

(trypsin 1.75 mg, each fraction 0.5mg)
1) «a-N-benzoyl-pL-arginine-p-nitroanilide-HCI
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Table 2. Effect of modification of polymer
with DMH and TMS on inhibition of trypsin

Treatment DMH TMS Control

Inhibition (%) 1.2 40.2 41.3

(trypsin 15. 0 zg, polymer 5.0 xg)
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Fig. 3. Action of polymer on acetyltryp-

sin.  Acetyltrypsin was allowed to react
with polymer in 4.8 % EtOH-0.1M Tris-
HCI buffer (pH9.0) at 37°C for 7 min. (ace-
tyltrypsin, trypsin 15 xg).

T, trypsin @ o7 1 2 3 0 BN SRKO
trypsin BHE{ER] 2feghic L7z, 2oz kit trypsin
PRSEICIELE U727 S/ 3608, N-KI 7 2/ 2Tl
15T eT7i/3cdHsr s (Hofmann and Scri-
mger, 1966; Hofmann er al., 1967) %R¥L 72,

3. ZRELOETICLS trypsin 7 I /BEH

FRAELRGS I trypsin O 7 3 BIEES T 2
J AL DT~ Table 3 icRTXoic, #
BRI -87 2 2 B3 Lys, His, Arg, Asp, Met
XU Leu X chh, ofR3IBLETSCk>

Table 3. Damage to amino acid of trypsin
by reaction with polymer

. : Loss . . Loss
Amino acid (%) Amino acid @
Lys 23 Ala 3
His 45 Cys-Cys 0
Arg 30 Val 7
Asp 10 Met 9
Thr 0 Ile 4
Ser 0 Leu 10
Glu 0 Tyr 6
Pro 5 Phe 2
Gly 0

T vy BHRZ BT 3 BIBEDOHE (Gardner,
1979; Karel et al., 1975; Matsushita, 1975) &k
ERahof, TOXIKBLEEEZ T 2 BEE
RHNFTUSEBRNTHS EBEZLS, trypsin [HEL
BEBECRELENT I/ BERED 20003 trypsin s
RELIBIBEsNET I BERELCOhicg E
hTOaaReEild 3. LrL, trypsin ©7 3/ B
Mk E# RS 5 &, trypsin HFHTREEZ U5
TEROBLZHLT I/ BEHR Lys tHok.
& ®

RALIEE & 2 vy B EDHMERRR, HWAXEDOS
EHBORAEREKLIEASKORE, BRILEE
DERPARTHELE 7 A LMNEST IR BN
BRI ARG 3 2 REBSIC X 2HE8KD
RS Sl RBIE T3 (Gardner, 1979),

BRIty /v B2 FA X B trypsin [HEIIE B4
THETH ORI EBLUBRIL) /L vBAFLES
#KIZ Lys EORIGICE ST trypsin [lEERSE
Tl thd, ¢hoO trypsin [BEiC) / v v
AF VOB IRERIITH 2 BBIEKDH WE=VE
MEREFHCTHS EHERL .

By, vyBAF U ERIEXE T trypsin B B
i3 BPA QRIS HIER <7 P VERLE. CORDE
Z 2y bt malonaldehyde F RIS & Hi-x vy
Bozhs3BE0, #EIrvR= v UGS E Ly
YIMET T I vorhE L —HE LKL Lal, B
Y7 VB F b ST H 4 XIKEIOTHHEL
jz trypsin [EEZR S N2 2ES E DRGIC L DT
b, trypsin BAEREEEARLL. ZHOZ, #
WRZNEE BN BRARICK S trypsin [iEE
KO trypsin @ e-7 3 FEABML I acetyltryp-
sin 19 2 ZBIEOMERAZR~L.  20E,
ZEKICk 5 trypsin JHFE, SREEOH vR=
& trypsin @ e-7 I/ BEDERIKETE, L
b, BILY /L YB A F ik B trypsin BT D
REICIE, EREE SOBAKEDTF & OESERER
ENWEHET R LEELI. BBREORIBICK S tryp-
sin @7 3/ BEEORRE S ChEIEF T,

= #

BiLY) /v yB A Fk trypsin & DR IGEERE % I
SHICT B, ZNODOEREELTEK. ERIR
DBHTH3.

L BdbY / volx F Ak KIS & & 7 trypsin
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BKIE ¥

BEAERE 340nm B5LUBRAREEE 420nm
ZRTEEREREERL .

2. VY VvV/BAFVOEEBILABROER D
THRE S BLY) L YBAFLVORH
EAPTREBEATEAOHENKRELRL 1245, @Bd
DEATHHNEVBEEI N,

3. BEAIHINVE=LVEOBEMICE DT trypsin
PHEERIFEA L RENE LDk, Fhk, trypsin @
-7 I ) XA B L /- acetyltrypsin 3B &iKic ko
T2l EEShE,»D.

4, ZEEKEORIBICLDT trypsin Cid Lys A8
ErBEBE LT,

ULDHE»D, BILV/ VY BAF LI XS
trypsin [HEIIZRBEDO AV H = s F L trypsin ©
eT I/ ELOFEAKEIS bDLERL .
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Summary

In order to elucidate the mechanism of reaction between autoxidized methyl
linolenate (oxd MLn) and trypsin, the authors studied the functional groups parti-

cipating in the reaction.

The results obtained are summarized as follows.

1. Trypsin which was allowed to react with oxd MLn produced the fluores-
cent chromophores, which showed the excitation maximum at 340 nm and the emi-

ssion maximum at 420 nm.

2. The prolongation of the autoxidation time of MLn was accompanied by the
gradual increase in the fluorescence intensity.

3. The fluorescence was observed remarkably by the reaction with the poly-
mer fractionated from oxd MLn, but also observed with the other fractions

4. Trypsin was scarcely inhibited by the polymer whose carbonyl groups had

been modified.

In addition, acetyltrypsin, which had been prepared by the modi-

fication of e-amino groups in trypsin, was not inhibited by intact polymer.
5. Lys was markedly damaged in trypsin by the reaction with the polymer,

compared with other amino acids.

From these results, the authors concluded that the inhibition of trypsin by oxd
MLn was based on the covalent binding between carbonyl groups of the polymer

and e-amino groups in trypsin,



