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BRE: T CRERE L, Block AN & D, BIEE+Z
ERHACMOR TR E2REL, SWELT v b 2FR
L.
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1) IREEEHIRER

JEENE D duodenal segment ¥ & U splenic segment
D—H#%, 10%Hr= Y ARCTEEL, /3774~
I, Tu CTERRYPHL, Ae b Fv ) v—x
T Y REEBREL . 20k, SRR R REME
BEMICRET L, FEMER L SRR S EL
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HEERRBOIR & DM L o 2 80 L, IV % 5
L7z, &7, U REE £BAEK (10 ml) &4z,
Potter Bl E ¥4 4 F—IZ A, 0°C DEEIT I TR
BV FA AL T RICER EBESGELE I T 0°C,
10,000 x g, 20 RGEL L, LE®B. LEAKTHE
SR MEL & CHEEAR S W BERRHEHR I D
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RNase i&MH(E3, polycytidylic acid Z#E L + 2
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0.5ml £z, KIEELE, 12,000xg, 15 2Hb&EL
L, Botle LiE% Burton BN CHOBS B2, 20
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Fig. 1. Histological findings of the pancreas 12 hours after ligation of the common
bile duct at its opening into the duodenum, showing interlobular edema with few
inflammatory infiltrate. (Hematoxylin and eosin. A, X40: B, X200).
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7z (p<0.05) (B45). Somogyi U/ml (AL LATFREER) (n=5, UTFEKE) ©
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1. ME7 £ 77— CiEkERR Btk 12 e, 24 B0, 36 IfE, 48 RERIEHIC BV T,
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Fig. 2. Histological findings of the pancreas 48 hours after ligation of the common
bile duct at its opening into the duodenum, showing prominent interlobular edema
with few inflammatory infiltrate and dilatation of the acini. (Hematoxylin and
eosin. A, X40; B, X200).
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Thh, HHEMELEC L AMET 3 7 —-EEOELI UTeA, Dk, RS FHIERIETL, 36

h o1z, RHHIET1d24.9216.0TH D, 48 BERIE T 15.7+7.7
REMEREEOME 7 = 7 — CEMEIE, LE% 12 L HFENBEEOME S D IEE L kot L, &R
EEEIE AT 38.0£9.9, 24 BERHIEAY33.9+£8.9 L HfE % HTIheDEICEEDRE T L» T,

Fig. 3. Histological findings of the pancreas 12 hours after ligation of the common
bile duct at its opening into the duodenum and intraductal infusion of 0.3~0.4 ml of
sodium taurocholate (3%) containing trypsin (25,000 u), showing parenchymal
necrosis with hemorrhage. (Hematoxylin and eosin. A, X40; B, X200).
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—7%, SPEHEAEOMET 2 7 —¥iEEEIZ, 4 BETH -7, BREMBHICELEREDOES2R
B 12PRIE & 0, 52.3424.5 EEE L, S T, 48 BRI 18. 14 4L{ETF L7, &7, SEH
NEEICHLEBEOLERRLU (p<0.05). 24 KR BEAEE C BRI AR OM TRRAC BT AIMET ¢
EOE 34.1+13.6, 36 RERAE DfEIX 29.0+15.0 & Z—CEMEEOE LR o (H6),

Fig.4. Histological findings of the pancreas 48 hours after ligation of the common
bile duct at its opening into the duodenum and intraductal infusion of 0.3~0.4 ml of
sodium taurocholate (3%) containing trypsin (25,000 u), showing extensive necrosis
throughout the pancreatic tissue associated with marked inflammatory cell
infiltrate and hemorrhage. (Hematoxylin and eosin. A, X40; B, X200).
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Fig. 5. Comparison of the mortality rate of experimental acute pancreatitis induced
by two different procedures. ©----- 0, edematous pancreatitis induced by ligation
of the common bile duct at its opening into the duodenum ; A----- A, necrotizing
pancreatitis induced by ligation of the common bile duct at its opening into the
duodenum and intraductal infusion of 0.3~0.4ml of sodium taurocholate (3%)
containing trypsin (25,000 u). Data obtained from 25 rats for each groups.
*p<0.05 vs. edematous pancreatitis group by x?*-test.
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Fig.6. Changes in plasma amylase levels after different experimental procedures.
Each point represents the mean®S.D. in 5 rats. X, normal group without any
procedure ; © O, control group, sham operation with laparotomy; D 0
edematous pancreatitis induced by ligation of the common bile duct at its opening
into the duodenum; A------ A, necrotizing pancreatitis induced by ligation of the
common bile duct at its opening into the duodenum and intraductal infusion of 0.3
~0.4 ml of sodium taurocholate (3%) containing trypsin (25,000 u). *p<0.05 vs.
control group by 2-way ANOVA followed by Duncan’s multiple range test.
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EBABNBBEOKMESTO T I 7Y iEMER
19.2+4.6 Somogyi U/mg protein (n=5) TH o7z,
HEAMTREBEOAER 12, 24, 36, 48 FFHEOEIR %
nFEN18.2+4.0, 18.0+4.6, 17.91+4.8, 18.1+4.4
Thh, BHEBELE L ZRESTT I 5 YEOEK

fbx@Boahrol.

EEEEAHOBESST 7 I 7 —CENER, L8
% 12BMBEL 17.7£3.6 TH D, 24, 36, 48 IFfE T
i3, #h#Fh 15.3£3.7, 14.7£3.9, 15.4:+3.5 &{&
{BEER L0, BB ME L ORI HEF s
BEE=ERDue,ola.

Amylase level ( Somogyi U/ mg protein)
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Fig. 7. Changes in amylase levels of pancreatic extracts after different experimental
procedures. Abbreviations and symbols are the same as in Fig. 6.
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Fig.8. Changes in plasma lipase levels after different experimental procedures.

Abbreviations and symbols as same as in Fig. 6.

*p<0.01 vs. control group by

2-way ANOVA followed by Duncan’s multiple range test.
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%7z, BIEMRRBORESD7 35 - CERED
FREDRIFIEL THR L, 0B 12, 24, 36, 48 8%
BEOE X £ %16.7£5.0, 14.9+5.6, 14.4+6.3,
14.7£5.5 EIET L7248, HBBSSHEMES & OEEkE
AR ORMICIERMEIC B I 2 EEE2Td Lo
(7).

3. MY S — PIEMERTR

EAMBEXREEOME )/ — LiEMEEIZ, 26+ 91 U/
[ (n=5)Th -t BEHENBHEOMBR 12, 24, 36,
BB OEIZ, ZhFN 40121, 33421, 46433,
33+24 TH D, BEEAEIC L 2B ) S BEDOE
LeBEBOEERRDRb o1,

EEERERRE S L UM A REDIE ) /S —¥iE
Pl MER 12 BEEE 2 & 225645, 270+22 -8
BB L, Hor 2 BMEETL 2 (p<
0.01), &7z, 24 BERIE OEIZ # 24 267£35, 277+
19, 36 BFRIE Tl 2 M2 269427, 281419, 48 BFAS
BT ZNZEN 222167, 28037 ThH D, iFHTH
FBHEERICEL L, BE (p<0.01) I B {ELNEE L 72
o3, TRERBMCIEER2Ro e ho7 (K8),

4. BEERRT DY S — Y IEHER S

LB RBEOREEM D ) o — PIEMHEIZ, 55.0%
3.9L U/mg protein (BULTREKE) (n=5 UTRH
B ThHol:, BHENEHONER 12, 24. 36, 48
W E OEl:, Zh2h 55.6+4.2,54.84+3.5,55.3+
3.9, 55.0:£4.0 TH D, HBELBIz L3 ) -V
DEALETED L -T2,

RIEMBERBE OB 12, 24, 36, 48 BRIE OEI,
ZhZh 54.0£3.7,51.94+3.6,52.1+3.8,49.3+1.7
THY, 48 FHE THEBEMBERIILLLEEOET %
wL7: (p<0.05),

—7%, RIEMRABOLER 12, 24HEOER
54.314.6, 51.04.7 ¥ BB OMICE2 R
Do teHs, 36 RERHE DL 49.612.6, 48 RIS
DEIF 49.3£1.8 TH Y, IR b HEMTRE I
LEBIETULR (p<0.05), L»L, ZMEMREALR
EBEMBEABOBIZR ) S—PIEREOESTD 1
otz (F9).

IV, m#EFHNS I LMBAFER

MABSBHEOMBEA L > 7 A{EIE, 5.4+0.1
mEq/! (n=5) TH-7:, HEBENBHOMmMES N
v LEIE, LB 12, 24, 36, 8EMET, ThEh
5.2%0.2, 5.3+£0.2, 5.3+0.3, 5.3+0.2 Th b, #
FAMALE I & 22D o7,

FEMEEABOMBEY LY v AMEIZ 12 E 28
5.1+0.4, 24 B E»14.940.4 L{ETHEA%ZREL, 36
WRRMIE T2 4.620.1, 48RIETI24.420.9 =85
WABMEE 2D, 36FFMIE & 48RRI E T BRI R
BCIEL, FRECEMEZRLL (p<0.05).

—77, BB AR L KMBomMBA LY v AD
fE1d 4.940.2 L BHEMEHCHL, FEICEET
Hotz (p<0.05), %7z, 24 BEIEHOMEIX 4.220.6,
36 BEEIE DB 4.1+0.7, 48 BERIE DKL 3.840.7
EREERER E & VBT L, &S CHBERERI
KL, BEDETFTTH-7 (p<0.01)., L L, F
REMTRMBEY LS Y AECEEEZR2RO T o7
(% 10).

V. Ii#+ & UKD O RNase SEHE TR

1. M## RNase iEH:EAT R

AL K BR B O I 75 RNase ¥ B 1, 50.4%4.0
U/m] (BAZLAFEEE) (n=5, LUTE) TH-o7. &
ARt DL, LB 12, 24, 36, 48 EEREE T,

v

Lipase level (1.U/mg protein)

50 | % %—\ — “‘%——-—;.—:Tﬁi p‘_ ‘_‘.‘;tj-..ﬁ_%
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12
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36 48
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Fig.9. Changes in lipase levels of pancreatic extracts after different experimental
procedures. Abbreviations and symbols are the same as in Fig.6. *p<0.05 vs.
control group by 2-way ANOVA followed by Duncan’s multiple range test.
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T

N #h 53.0+1.7,54.0+1.5,53.0+1.8,51.5%1.9
ThHh, HBEREME I X 2075 RNase BHHEEOEH
PROLroT,

YEIEMERE A BEDIMIE RNase IEHEMEIE, LER 12K

B C 4101155 £ BfE & -7y, 24 FERE T
390+128, 36 KFfE H T & 310150, 48 B§RIE i
2743168 LHRLIWET Lz, Lo L, ZOHOAIEHE
i, SRABV CHBEREMEICLL, Hobhieg
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Fig. 10. Changes in plasma calcium levels after different experimental procedures.

Abbreviations and symbols are the same as in Fig. 6.

*p<0.05 and **p<0.01 vs.

control group by 2-way ANOVA followed by Duncan’s multiple range test.
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Fig.11. Changes in plasma ribonuclease levels after different experimental pro-

cedures. Abbreviations and symbols are the same as in Fig. 6.

*p<0.05 and **p<

0.01 vs. controll group by 2-way ANOVA followed by Duncan’s multiple range test.
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ETH-7 (p<0.05—0.01),

B R BEOAE % 12, 24, 36, 48 BEREE 0ImiE
RNase 75 MEE 1L 447 +172, 420+ 145, 392+125, 330+
150 LEETHD, ERFECHMENBEMCLLEE
W ER L (p<0.01). ULinl, IEMEMEEARCLEL,
MR AROEI SRS TEERIC S -0, &
BEOERRD Lo (K11),

2 . MEHERE D RN ase WEMEERTE

FEALE STRRBEO AR R RNase &M {& 13, 43+18
U/mg protein (n=5) TH -7z, HEAMBEONE
%12, 24, 36, 48 HHIH @ RNase iEM:(EIZ, #h*
42+ 17, 44114, 46116, 43+19 Th b, HEKLM
Bk 2 IEEOEL 2R B o T, IREMEEELR
DNE 12, 24, 36, 48 B¥MIEH D RNase 1EM:(EIZ,
FhZh 39117, 34£15, 39+12, 42+16 TH Y, 36
FEICB D TRRE T 2R 745, MR
L, BEOEL T ko1,

BIEHEBE RO WLIE % 12, 24, 36, 48 H O
RNase {EMMEIZ 2 1L F 1 42116, 39415, 44+16,
4117 TH D, TS HEBR R 2 & O R
BRBEOE E OMICEXBO L o7 (F12),

VI. MiE+ & UG DNase SEM(E

1. I¥ DNase &M (BT R

1) ¥ DNase I iGMH:(HERTR

$EALEE X B AR O M 18 DNase 1 15 118 13 685+ 144
U/0.5ml (n=5) THote, EHEENBEOWLER
12, 24, 36, 48 BFHIEH ® DNase I iEMHEIZZh Fh

100

50

—_— Xy

Ribonuclease level (U mg protein)

635195, 672162, 650+98, 64696 Thh, BB
JEALE W & ZAEEOE(CZ RO L h =77, R
RIEOMYE DNase 1 {EME LB 12 BRI E 23,
661247, 24 BERIE A3, 794254, 36 BERIE A 743+
252, 48 B§EIH S, 7224181 TH D, 24 FEEIHE LK
BEDHEEM A Shrzhs, HEEEEBHICIL, &%
DETIRE, T,

— 75, SIEHERERBED LB 12 ¥ E @ DNase I
TEMEE L 943£290 L BETH D, 24 EREIE W 1270+
320 LA B ERA U, 24 B OMIE, BB
BEOME, 3o, PHEMEAHOMEILEL, BECE
ETH->7: (p<0.01, p<0.05). B 36 EHED
{13 8624282 T, 48 BEMHIE D fEi: 830+336 TH b,
Wb SEOEEE R LA (13).

2) In# DNase [1E%:{E

AELLTE N R B oD 3% DNase 135 E 1% 623174
U/0.5ml (n=5) TH -7, HEIEMNBERHOMIZLE
% 12, 24, 36, 48 BFRIE 1, Zh #h 628123, 655+
175, 688+108, 629+129 TH H, HEAEMEIC L 2 &
bxEDBH 5T,

TRIEME AR BED M DNase [1¥EME 12 LB % 12
¥ E A 5821103, 24 RFHIE 28736+ 127, 36 KRB
736944233, 48 RERAE AT 5832103 &, Z LA CEH
ERERD oI,

—73, BFEEMREBEOME DNase [1IEH:EIZALE
% 12 FERIE 05 9381296 ThH D, HEKTHREL L O
REEREAFEOMCEL, FRCEETH > (p<

1 J.

12

Time

36 48

after procedure (hr)

Fig.12. Changes in ribonuclease levels of pancreatic extracts after different
experimental procedures. Abbreviations and symbols are the same as in Fig. 6.
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gk

0.05), TEMMEIALER 24 BERHE 1 11482363, 36 IF
RIE W 13524364 & FR L, HEBENMERECHKL, &
F (p<O.0DicEEEFL, i, BEERAFCL
LTHLEE (p<0.05, p<0.01) OFEEERLL. 48
BB OEIR, 9661420 LETERZRL, BEEEEN
Rl & CRELEAR - OMCEEEERO 2
7z (K 14).

2 . BT DNase iEHERTR

1) BRSO DNase I EHEEFRR

EHLE M HRBED AR S DNase 1 1EMEMEIL 792
2.2 U/mg protein (n=5) TH o7z, HEENERD
LB 12, 24, 36, 48 IFHBE OIEIZ T T 8.1+3.0,
8.7%+5.5, 8.0+4.7, 7.4x5.5TH D, HEHEELE
X 2EROELERD R 05,

FEMEARED L EEMBEATEOLER 12 B
H® DNase I VEMEIZZNZFNT.7£2.8, 7.6+3.4
T, 24 BRI E OB 5.9+£3.0, 6.9+2.7, 36 BFfED
@13 5.5+£2.4, 6.7+3.2, 48 BFRIE Of#EIL 5.2+3.0,
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Fig.13. Changes in plasma deoxyribonuclease I levels after different experimental
procedures. Abbreviations and symbols are the same as in Fig. 6. *p< 0.05 and **
p<0.01 by 2-way ANOVA followed by Duncan’s multiple range test.
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Fig.14. Changes in plasma deoxyribonuclease II levels after different experimental
procedures. Abbreviations and symbols are the same as in Fig.6. *p<0.05 and **
p<0.01 by 2-way ANOVA followed by Duncan’s multiple range test.
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Fig. 15. Changes in deoxyribonuclease I levels of pancreatic extracts after different

experimental procedures. Abbreviations and symbols are the same as in Fig. 6.
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Abstract
The present study was performed to evalute the usefulness of exocrine enzymes as an indicator

for the severity of pancreatitis. Exocrine enzymes including deoxyribonuclease (DNase) and
ribonuclease (RNase) both in serum and pancreatic tissue in rats with experimental acute
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pancreatitis of different severity was periodically determined after the onset of the disease. In test
groups, acute pancreatitis was induced by two differernt experimental procedures ; one by ligation
of the common bile duct as a model of edematous pancreatitis, and the other by intracholedochal
infusion of a mixture of trypsin/Na-taurocholate as a model of necrotic pancreatitis. Intact and
simply celiothomized rats served as the control groups. Serum amylase was increased significant-
ly in the edematous pancreatitis group after 12 hours in comparison with that in the celiothomized
group (p<0.05), but the difference between the two pancreatitis groups was insignificant.  Serum
lipase was significantly raised 12 to 48 hours after the onset of the disease in both pancreatitis
groups (p<0.01) in comparison with that in the celiothomizied group, but no significant difference
was found between the two test groups. Serum calcium was significantly lowered after 36 and 48
hours in the edematous pancreatitis group and after 12 to 48 hours in the necrotic pancreatitis
group in comparison with that in the celiothomized group (p<0.05-0.01), with no significant
differences between the test groups. Serum RNase was significantly elevated in both test groups
after 12 to 48 hours in comparison with that in the celiothomized group (p<0.05-0.01), with no
significant differences between the test groups. The necrotic pancreatitis group showed
significantly higher serum DNase I levels after 24 hours (p<0.05) and significantly higher serum
DNase II levels after 12 to 36 hours (p<0.05-0.01) than the edematous pancreatitis group. From
these results, periodical determination of serum DNase, particularly DNase II appears to be useful
for assessing the severity of acute pancreatitis.




