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NEB & UHE
. EEBY, EERIVBITEMBERERE
BIXUMRAE

R 200~250 g O wistar RIEEHET v b E, AV TS
— (NEMBUTAL®) (5 mg/{k%& 100 g) O
REE I & 2 2 ERET O TR L 72, 3R, D sple-
nic segment'V%, “EMLREMHOEEEE Cryos -
A (FRHSIE) 2T, 30MMER LB L, C0k
I L CHERL & W BERBISEMER 7 v bostL,
EEE4AEETCRIAZS LR, 20H®IE 1AL
2 15 38 & CHROMBEL, BEEFON Fady T
oY) > (hydroxyproline) B8 X UFa 7 4 +—+ (col-
lagenase) EiEi & EBEL .

%8B, BRI, B8 1 O41< i splenic segment
¥3XDL, AR%ENA FuFxy 7ol »oflEs,
BRxBHENRE L, CRER2 77— EEEOK
Hic L7,

. REHEBELIUEXDFE

1. sy S—¥ (lipase) B L U7 & 7 —+¥ (amy-
lase) DHIE

BAIBERTHB V- EBLUT7 27 -EDHl
B, TRERE DEIRLLBRLDICO&To7, Y
S—+¥i3, BALB-DTNB# (U 8—¥Fv b+ T=n

E—1, KAFRBE)THEL, 737—¥i, I -

— NP (P35 —E¥FA bV a—, f¥
METE) CTHELRE, 735—E74 VP4 L

Fig.1 Freezed area in the pancreas.Z freezed
area. This area was divided into 3 parts for
following examinations: A hydroxyproline level,
B histological findings, C collagenase activity.

(amylase isozyme) &, 1 % ~IlI- Lipo (~v+
AN 2 EREE T 2BERUEES LTV -2y
—F (blue starch) WIREFEC CHEREL -,

2. FARBFEHRE

A= b Fy Y vzt ¥ v (hematoxyline and eosin)
Rl TR EROBRERTTV, 7Y (Azan)
Pt THBPOBRMEOERZHEL /2,

3. BROEBEEDILROME

BRI A P o % Y 70 Y o By ERR ST
SDOBEHRC BT 2 REERHEOEERIEEsn

B2 EBRIeD, £, BOEBTKIEEROR
Bh o BOBBENELEMS -0, FRL-BE
W E— 4 0°C, 12 RIS L, SEEROLE
ROz,

4. BEEBRANA FoFy 7ol v BEORIE

ZOREIIX, KISO B2 R,

FOFRELIRAZY 2 =47 A(S-1, HEEL
WMFR) EIRU EEEBRE 2 AN, HEBERLR

EL, RWT, IThERBEEL THEBLRERLN
FELT, BHEZRUIEBOASLAZY 2—147
M, 1 g oEBRERELEF VI ERFOKS
Iz, &% 12 N3 (hydrochloric acid) 1 ml#
BMLI:, ZONATNE, F7ariviaros
BOSy & 7 TERL, 110°COMBH T 24 BHE,
Tk BEL Iz, Wi, 4£F>¥ 7ol (oxyproline)
1~30 pg WHMT 2K EOER2HETVE
HTERBRE A EBERL R, A¥AE 4 mlng,
& 517 2 ml DI S BEEHEYE (potassium borate buffer
solution) (1> ® (boric acid) 6.184 g LAY
2 (potassium chloride) 22.5 g # 60'ml DZEHKIC
YBEL, KE{LA YV 74 (potassium hydroxide) #
W pH 8.7 1 SR, ZEHK £ Z T 100 ml X 73)
ZEAL, 20 AEEMLL. 20%, 1mlOro7:
T (chloramin T) ¥ (/o5 3 v T5.63g %4
F )L Y V7 (methyl cellusolve) i2#&2> L, 100 ml
LT 3) #ERCNZ, TORML, 25 4k, FAR
i — 4% (sodium thiosulfate) ¥&§¥ (F 7 Y -7
89.34 g BAITEHL,100ml £ 5) 3 ml #MAL.
25T, AR MVIY (toluene) 5 ml ZINZTH
B, ¥EAGBTT 30 HREMEL, KO THEE S
SHEBE L, P UBR4.5ml D, BT
4 {(sodium sulfate column) %E@&+, Bohl
BEMO 2.5 ml AL, 2l mlo—-vTY

* b3 (Bhrlich’s ‘reagent) (#Fig (concentrated

sulfuric acid) 6.85ml % 50 ml D#EAK LS / — %
(absolute ethanol) =iz, #H¥ 5, itih
W KLY =N 50mliZp-F AF AT /A
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707 & ¥ (p - dimethylaminobenzaldehyde) 30 g %
mis, TRCHIRBO S /—VEREMZ THRET
3)RMATT WMLz, BF130 5%, 70y
_ARRREHERV, 650 nm TR—AF 4 v EBI
&iie%, 560 nm TESLE2HEL, FOMEMULE
EE LD, BEHONS FoxsyFo) v BERD
.

¥y, EEERE, TRONA Foiy 7ol vk
Bo, #FO&% 1, 5, 10, 15, 20, 30 pg 2 LR EE
BoRERINZ, BAEERETE I LI DESS,
5. 334 F—CEEOHE

1) EEEEET S —% > (neutral soluble col-

lagen) (EE) O

D 7 7 — CEE A PR O R BNRHET
THRIET 2 7: 912, Kang 5D HBZHEW, $IES v
b {wistar %, HE80g) OKML D hEAHED S
—FyRRHL.

BB, ETOEEZ, 5°CUTTITo7,
BHEBRFBEL 7 v D R E YL PSR TR L
1%, COERNZ1 MEF Y 7 A (sodium chlo-
ride) #EAZSHED0.06M bV AEEWE (tris
buffer solution) (pH 7.0) #M0z, 48R, B
MEERLTHI S - oMt ETok, Zoml
BEED (13,000, 1BERD) L, TEWEBREL, K
wT, ZOWRICHELF NV Y L% 20% 125 2T
L, B ETo 7, BonikBMEROICTIEL
1%, BEKCHBERLTEDERELZTREL:,
AROBMEC CTETIOI 5 —4 ViEkE SR LT,
Bonl kB EE LT TINELH, 0.5%FER
(acetic acid) WWISAE L, 0.5%FEMsIC THRAENT %
v, BUEL %, BRBOBEEELL, TEY* K
LIt 0.2MEEEE =7 + U 7 AW (dibasic
sodium phosphate solution) W& THEU' 3 BB L
BRI a5 =7 2k, B0 TINE L 7218, 0.5%
MRICERL L, ZOBRe, \EF M) v A% 5%
KB L5z, £Ulmemor TEL,
0.5%BER CHUBH L. 20%8%, Bl TTEY
BELRBBON: 25— 7 VISR BISER L,
WHREEL T,

N BEIS—v iMoo
LROFETHIa T4 0.5g %,100ml D 0.4
M#REMHE (phosphate buffer) (pH 7.6) ICyaf2
# 0. 4M#EWEF Y T LB T 24 BiRER 2 1T
WG (13,000, 1ESR TR EREL.
CDIAT—F W20 ul R, 270y vy —LOWNE
(Ef 15mm, &2 mm) WAL, 45 (B 26
mm, #X5 mm) ixlE, =Y G (penicillin G)

150 u/ml, A b v 7 b w4 > (streptomycin) 140 pg/
ml 20z 7% 4 0~ N (Tyrode solution) ({7
MU L 2.87g, #{bA Y 7 L (potassium chloride)
0.2g, it 7 4 (calcium chloride) 0.2 g, ¥
=2 % v 7 & (magnesium chloride) 0.1g, R
&#SF b V7 A (sodium bicarbonate) 1 g, 72
— X (glucose) 1.6 g, 7 1,000 mD)® =L, 36°C,
ARSRIREEL, Hdoo—r R ERL:,

3) B0 57— Y ERORE

B L BB A O—8F (2 X 2 X 2 mm*fy) %,
ks 4 u—rFEOEE>r YT LE gL, B
i 7kF+ b U 72 (monobasic sodium phosphate)
0.05g @MU -8y 4 o — M (mammalian
Tyrode solution) X ¥ L 72, A% TFDIE
BULEEI 77 VRO Licoe, BE 5%, =
BR{LIRE 5 %O EIBEEHEAT, 36°C, 24 ReHHEM
BELL, 377 —YEMOHER, Grillo 5904
Hizhty, BHEBRECERS W EEOBHRE
UTFOSBRMICH T2 itk bRE L. Tbb,

(0) RBEREL AoV O, () ZEEERE

b T aoN2 b0, (+++) I3KEI0EE
LizbDrl, (£) & (+++) ORIZERBORN
EIECT () /4 (+4) &L (K2),

6. HHEAEMT T —F VB XU OBEREDOR

i

HEELLUCERL P EEED o — 7 vt
HBHIE, FHEBEECLVERD SN BORIG
EBRYID 275 R LA THD T L RRETT
7z, VT Z7YNT I RSN (polyacrylamide
gel) 74 A7 BRKEIC L B2RBEEIT- T,

28, BRIKBOEIEFIEIX Ornstein & Davis'®®
DHEW L DT, F£72, BEWE Nagai 50 F&ki
I OERIL - b DR WE (E1),

oS —7 L OREICE, BROERBEEL:a
77— %0.06 M BFRREE WY (acetate buffer)
“(pH4.8) IR, 45°C, 10 TR a2 D

(0) (£) (+) (#)  (4)

Fig. 2. Grades of collagenase activity. The scale of
collagenase activity was graded (0) to (+++),
with (0) indicating no visible lysis, (+ + +) almost
full lysis of the collagen gel substrate., @
pancreatic tissue; E3, reconstituted neutral soluble
collagen gel.
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PERE LR, —H, BEBEBRCIVEREDA LN
OB, 30%mE 7 v € =7 4 (ammonium
sulfate) W TILE S ¥, WO TEMEIEL 2R,
INEE S ORTET T T AITTEEL, &l
FEOELAE®, ZOL3 L TESAIEDE (0.1
M EERR I ISAE L, 0.05 M BRERIC T L08R, BLREZ
MelL7e, B2, 2% 0.06 M EFEREEIR (pH 4.8) 1
WL, 45°C, 10 MEEEs e, B L,

B #

1. MY N—¥BLUTE5—LOHER

) Ys—¥

Y S — ¥ ORI 8T 2 RIEHRE, UTO
M THoT,

E¥S v b OV S—F{fik, 119.4£51.3 BALB &
£i£/0.05m! (mean=S. D., n=12, UTHEL) TH-
fedd, BEBAES 1 BB 735.1£360.6, 2 HE R
636.4+482.3, 3 H H i3 732.0£608.5, 4 H B &
1,566.4+367.1 rFFHEZ v McHLUEE (p<0.01) ©
BErRLE, LpL, LEEMURE 1582 TR, i
hyBEFESTRTICEEEo72 (K3).

2) TIg—E¥BIUVTIFT—ETAVHA L

E%S v N O, K ERRS L omERo7
ST—ETA VYA LEBREEEICLVRELRE
3, 9ROV P EHHSN, BHEOT7 I ¥
FAVEALZEERID 1BEHL 2EHONN R

BFELE.

EHZ v - OMERT $F7—ET 4 V¥4 AR,
MERRRIZ 2 5 N FRR E —B L 7e,

EHZ v bOMET 25— L{EIZ 2,8464305 Som.
gyiuw/dlTh D, LM, FLEEZRDA, o7, migh
BERSET 25— €7 4 V¥4 LAk, BHREAER1RE
IOHBR L, LEENEEEDSALh-1 (7
4).

2. BoOEBFENL

FREMEBRD 1 BEB D 2 BEERI, ZEo8R
FRROABZFHTH D, HEBRECEE IR L
Motz 2HE»S 3ABR»ITT, BRI
EAfRESED, MEEEEGIERE S L
7Y, BERRLIEDO oML MBRAHB RS L,
SHME, MY, MEREL CRE o HEnER:
wL, i, BFERAIECH T Nies s BiEEsan
HeNd kI wn-od, NERLEBCSVLTR, §
Hb2tS I ETL, BMOME, MIEES X
BYHEHICHEML, RARFCEEROEIERSED S
niz, 208, 2~3BI», Sl s o ER
Uiz, £7, BESFESRE»RVEDL, ERE>g
BEEEGOB ERBRED SN, —F, ZOBHD
#®oiE, Eg RSN T RO oS &
Sz ot:, LBEICES:, BERSLTHCEE
L, #EEs s o EmERT b, —7, B
BOBIMMESH R T2, IHIERL, BHMEY

Table 1. Solutions for the gel columns of disc electrophoresis

Stock solution

(a) IN KOH 48 ml
Acetic acid 21.27 ml
TEMED 4.6 ml
Water to make 100 m!

(b) IN KOH 48 ml
Acetic acid 2.944 ml
TEMED 0.46 ml
Water to make 100 ml

(c) Acrylamide 30 gr
BIS 0.8 gr
Water to make 100 ml

(d) Acrylamide 10 gr
BIS 2.5 gr
Water to make 100 ml

(e) Riboflavin 4 mg

Water to make 100 ml
(f) Buffer solution (pH 4.0)

Acetic acid 2.28 ml
Glycine 17.25gr
Water to make 1000 ml

Working solution

(I) Lower gel

Lower gel A-eveeeereeennn 1 volume
(@)eereeree 1 vol
(C)eeererens 2 vol
Water -+-1 vol.

Lower gel Beoorereerenees 1 volume

Ammonium persulfate 0.15 gr
Water to make 100 ml
(II) Upper gel (pH 5.8)

(B)sereeene 1 vol
(d)eeveeees 2 vol
(€)-+reereee 1 vol
Water -+-4 vol.
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mOEEREORERBE - Lo Tok, RSLER
5~15 T, EOMBBRATRIE S o #ITL, B
SHHESO & o BEIEHIBINL, 0%, FERROER
pEEL, UL, BIMU 7 EMME e migREn
Bz, THMBCEDONG (k> Twiz, &7, M
wERARRE, RETED S0, 11ENERD
FHEEFET2DATH D, BRI ERE
BT, COBRALUBEBECHEEShZCBE nro
+,—7, IBRCBVL TR, Bz OREOX

2000
L
o 1800F
k)
=3
2
5
o 1000p
u}
8 !
3
5 o
f tsls t } } it iy
C i A i A Il Ll i 1 1 Lo, I I L s 4
nft 23 4§1 234 567 8 9101112131415
Time after
freeaing Time after freezing procedure (weeks)
procedure
(days)

Fig. 3. Changes of plasma lipase levels after
freezing procedure. Each point represents a
mean £ S. D. in 12 rats. n, control group.

HaroMmE s eI BER S, ASBER, 7
Moy AREEB X UHIRE DT 2 ICBIET 28K KR
FRELTWE (&2, ®5).

3. KoBEBERDIEOHRS
TESy MECB T2 HRER L BEROLER,
29.7+2.2% (mean=+S. D, n=12, ATHEL) TH

I ey
ot [ 1 |
253 R

I T L .l l.
1234112345 67 891011121314156
Time after
freezing Time after freezing procedure (weeks)
procedure
(days)

Amylase (Somogy unit)
T

>

Fig.4. Changes of plasma amylase levels after
freezing procedure. Each point represents a
mean £ S. D. in 12 rats. n, control group:; @,
total plasma amylase level ; €, plasma amylase
level originated from the pancreas.

Table 2. Histological changes of the pancreas after freezing procedure

Time after
o : Cellular . . .
p? c?ceezciﬁ%e Necrosis infiltration Capillary Ductule Fibrosis Fat
1 -iH - - - - -
.2 # + - + - -
Pas 5 + # + + -~ -
4 il + + + +
1 ++ + H # + -
2 # # # # # -
3 + + # + m +
4 + + + + # +
5 + + + b + #
6 + + + + + #
7 - - - + + m
Weeks 8 — — ~ + + #
9 - - —~ + + t
10 ~ - - + + [z
1 = - - + + #
12 - - - - - #
13 = - - - - s
14 - - ~ - - #
15 - - - - - #

-, negative ; +, mild; 4, moderate; 4, strong.



478 =

S Tot, HEEE 4BETIE, 38.426.3% LIER T v
MHLTHEE (p<0.0) OFFERLI, &7, 4
BE LD 9OEHETRE, ZohRFZREIVIRET
Hoths, WEBLBZS S CERLED, 158BT
1345.4+7.1% o7 (K6).

4. BESEETANAS FoFe ol vEOHER

BEsEON Foxy 7o) vEBEHIET 5720
i, BEOEEEHOEREELXHEL (B 2B E
#im e B (J]7),

FROEEBB LD RDERERE mg ¥ DA
Foxy ol vErssd e, EERERTIE 338
0.85 ug/mg (mean+S.D.,n=12, UTREL) TH3
7, BEER1EETIR5.1551.5lug/mg L HE

(p<0.01) wigmL . &5, 2 BB ORIEER
7.55+1.32 ug/mg, 3:EBIF 7.59£1.48 ug/mg, 4

Pt

20F

Dry weight/wet weight (%)

F W00 ORI VRN Y I WS U O T ) I N T |

1 (]
nl 234567 8 9101112131415

Time after freezing procedure (weeks)

Fig.6. Changing ratio of dry to wet weight of the
pancreatic tissue after freezing procedure. Each
point represents a mean + S. D. in 12 rats. n,
control group; *-% %, (p<0.01).

0.6F

05
0.4

T

0.3

02

¥

Absorbance at 560nm

(O] 3

5 10 1B 20 30
Hydroxyproline (rg)

Fig. 7. Standerd curve for hydroxyproline. (ab-
sorbance)=0.02 x ¢thydroxyproline).

FENZ 7.89+1.61 ug/mg EEHL, LaL, 5588
OfEIE 5.01+0.75 pg/mg EBERINC L Y&, big
10EEE TS5 pg/mgBAIE Y E ST, 1I~158icn
FTORIERIZ 4 ug/mg BETHD, ERBTLLTE
BEErhizhof: (H8).

5. BE#o S F— CEMEOHR

iR 24 BB I8 U B 0 5 — 7 L B HOnE
BRI, FEEHESIUCAER LBERORTRE:
shamot Lnl, 2BECRS L, 27 v b 16.79

(n=12) DR ICIEESR A LN, BRI, 3EER
35 v b 25%iT, 4 BEIX S 7 v b AL TR I TERRER

10% K

Hydroxyproline (sg/mg)
o
—e—i¥
*
———
——i
—e—
e

Ak R R W W | L Jomrd T
n1 234 567 89101112131415

Time after freezing procedure (weeks)
Fig.8. Changes of hydroxyproline levels in the
‘pancreas after freezing procedure. Each point
represents a mean =+ S. D. in 12 rats. n, control
group. *-* %, (p<<0.01).

= degraded
products

(a) (b)

Fig. 10. Polyacrylamide gel disc electrophoresis
patterns of themally denatured collagen. (a):
Typical pattern of pure collagen extracted from
the skins of wistar strain young rats is seen as
a{monometric chain), A(dimetric chain) and
y(trimetric chain). (b): Pattern of collagen reac
tion mixtures degraded by collagenase in the
pancreatic tissue at the 5th week after freezing
procedure. Degraded products are seen as several
new components below the original bands.
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Fpoil, SEECEET Y M 66.7% LRLEHF LS
otz 6B 4T Y P 3BI%LETL, TEBEL
B TERREREESharo (B9, R3).
—%, a7/ F—EEEOBEIRICRLLML
ch 5D, HERESBEBEDT v McBL» TEHERS
P, (+++) BLUT (++) OHEFIOLBRE S
f. COWBEE (+++) i3, BlICRRLIHEED
54 +—+ (Worthington, 4188, CLS IV, 40C151)
3 g, 4 BERIEEIC BT MBS L,

Hydroxyproline (ug/mg)
Detection rate of collagenase activity {%)

TSR T T |

0
Cn123456789 101112131415

Time after freezing procedure (weeks)

Fig. 11. Relationship between hydroxyproline levels
and detection rate of collagenase activity in the
pancreas after freezing procedure. Each point
represents a mean = S. D. in 12 rats. n, control
group ;:O—0, hydroxyproline levels; @-@ detec-
tion rate of collagenase activity.

B, BEIT—F ARHER, =7 A Y —¥ (elastase),
FY 7> (trypsin), 7> (pepsin), /834
(papain) &> T bBEINE DT,
6. SBHEEMD S-S LB L UFORIGERYIO
Ay
Ty b X DHHEY L P ERIEE -
DEREKIHBRTIE, a, 8, y WHHT 2 EREKENRT
Emﬁ%6nJMﬂﬂ?~¥7ﬁ%%?%6:t%%b
. —F, EECB5ERIGERDOETKEIR
T, a®, BAEQWEIFTRBASNIH, ZOMR i;
ﬂﬂ@%%&277+ —PicL DIz T — f
Y OREFRM L —BLTwiz (K10),
7. BHESPNA FuFs 7o) vEOHRBLa S
7+ — BIEMEOHER L OB
B4 FoFs 7o) Y ESRERR 2, 3,
4 EEERT AR ONEINTAORECT, EET v
METRE SR 51355+ —PEROREEREG
WEBCERL, 4 BEHEBWTIR41.7% ERD 6Tz,
43S 5T T, N FoFy 7o) vEITE
DL, MicaZ 75 F—EEEORDONET Y b
13 66.7% L BETHo 1, DEBROBBVTE, 37
7 r—EEEORHEEEAR L (K11).

% ®

FHRc BT 2 RUERLORRE & L TORMBROR
ER£EEHT6.2%ThY, EES?Z, BEFHT
L ANRAEFAOERRES» S, BUREAB
TFLRES A%RBEASNI LRBEL TV, 20

Table 3. Changes of collagenase activity in the pancreas after freezing procedure

Time after

procedure Number of Grades of collagenase activity
(weeks) rats ) o = — ™
1 12 12 0 0 0 0
2 12 10 1 1 0 0
5 12 4 9 3 5 !
6 12 8 1 3 0 0
7 12 12 0 0 0 0
8 12 12 0 0 0 0
10 12 12 0 0 0 0
11 12 12 0 0 0 0
12 12 12 0 0 0 o
13 12 12 0 0 0 0
15 12 12 0 0 0 0
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3T, BALORMEERIREOWM b &7
WL, BiHbT 3L oRR—MOEMCEONS L
BqaAN5,

— i, SRR 2 DB SR UL B OIRME (L 920 T
B3, FOFEREULAHFIELTH 0, B2
bl o THERCREESRD N bOP, RE%
wOARRHENBLONH B, TOFTRIE, HWEE
FORBn LR REREE L OREFICER R
DENERHDZILERLTWS, —H, Thd:E
BLT, B2 OERMBERE T ASMEEISATHS,
Thibb, AHS0T, EERABAEREERREIL
T, 1.5 3= EOEFRE X 27k, 2. EENE
YREAK X B, 3. BB, 4 MERRIEA
WL AFERES, Tho L 3EREIBERATIE, B
EHRCECERETIECOROBELEE 2 Z LR
WTH 5 b, BEEBC: 2 ERIBRETVEE
BTz, BEE, BORBLERCE? KESE, £9
RigHE(, 2 OBOBERINS X CIEIHERER L ¥
WG casha I LICERHL, ZOFERICXBE
BT L T T 2 ORI AW MR 51,
BERRICRERLELHEL, BREOELCBRELE
FLMTBRR T B 5, BEFEOERIW A5 NI EELE
#®BOT vy NEESELR, BORBEIETHED, F
hERE OHIITSE, IMEHEE L o - RERER S 5,
e, MREERE4, BSTERIN S & CIERGIERE
WEOBERAGEE LT, —7F, MNES™IE, 1,600
BRIz D W T, FSEHEREE ORBABFNTTIR 2T
v, 1.AMEIEERES, (A BIABEIEH, B.HEIHEE
BRI, 2. SRR L RIE, 3. RIEEESEEER
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A Study on Pancreatic Fibrosis and Collagenase Activity in Experimental Necrotizing Pancre-
atitis  Michiaki Takata, Department of Surgery (I) (Director: Prof. 1. Miyazaki), School
of Medicine, Kanazawa University, Kanazawa, 920 — J. Juzen Med. Soc., 91, 473488 (1982)

Abstract

This study was designed to elucidate the fibrous proliferation and adipose replacement in
pancreas which were produced after acute pancreatitis, particularly of necrotizing type. Using
male wistar rats, necrotizing pancreatitis was produced by a freezing procedure in the splenic
segment of the pancreas, Examinations were made on histological changes, hydroxyproline levels
measured by the KISO method, and collagenase activity determined by the tissue culture method
using neutral soluble collagen as substrate. The freezing of the pancreas produced a necrosis and
fibrous proliferation at the early stage which was replaced by an adipose tissue later. The hydro-
xyproline level increased gradually reaching the maximal value in four weeks after the freezing
procedure, and decreased thereafter. The increased collagenase activity was observed in the 2nd
week, The ratio of rats that showed collagenase activity and the level of its activity reached a
maximum at the 5th week. The lysed products of substrates were indentified as those caused by
collagenase, by the use of polyacrylamide gel disc electrophoresis. The results indicate that the
increased collagenase activity in the pancreas is associated with fibrous proliferation in necro-
tizing pancreatitis. It is suggested that collagenase plays an important role in degradation and
absorption of proliferated collagen fibers.
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Fig. 5. Histological findings of the pancreas after freezing procedure. (hematoxyline -

eosin stain, x 40).

a: 3rd day, moderate cellular infiltration and mild ductule proliferation were seen
around the necrosis.

b: 4th day, mild proliferation of capillary and fibers were seen around the necrosis.

c: 1st week, cellular infiltration and proliferation of capillary and ductule were seen
moderately around the necrosis.

d: 4th week, strong fibrosis was seen and mild adipose tissue appeared, but necrosis,
cellular infiltration and capillary proliferation were reduced.

f: 13th week, the most part of the damaged area was replaced by adipose tissue.
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Fig.9. Visible lysis of collagen gel in 24 hours cultures of pancreatic tissue at the 5 th week
after freezing procedure. Lysis is seen as transparent area around the pancreatic tissue.
Non - lysed collagen gel substrate is seen as opaque area within the inner ring (15 mm L
D. and 2mm deep). (a), collagenase activity (%) (b), collagenase activity (+); (c),
collagenase activity (+ +) ; (d), collagenase activity (+ + +).




