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The Effects of Urinary Trypsin Inhibitor on Experimental Pancreatitis
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Abstract ~ The protective effect of human urinary trypsin inhibitor (UTI) on acute pancreatitis was studied in
beagle model. After pancreatitis was experimentally induced in beagle dogs by infusing trypsin and sodium
taurocholate into the accessory pancreatic ducts under laprotomy, effects of UTI were compared to those of
aprotinin. Routine physical examination, hematology and blood chemistry values were used as parameters and
checked on a periodical basis during the experiment. At the end of experiment, surviving animals were
sacrificed and liver, kidney, and pancreas were histologically examined. The results of this study warrant the
development of UTI as new therapentics for acute pancreatitis.
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do gt 2 &b we)o] FWel typsinge] Ak
43 Fa4el dis =2EE AR oleldl® lysosomal
membrane= W EF 02 AFel =& lysosomal cn-
zyme?] f2l8 WX AHA 0|2 gt £ATAMTS Hakg
T2 cubshs 5o g4 o RHA #HAede] AR ©dg
37} 9le AR ez glri(Muramatsu, 1980). | =
2 2 dFelAs AHA 22 AEFE beagle dogol 4
A o1 A7 AP dtAlgl UTIE Fofsted o]

A B8 E Bashuat YAlskadc

},r

NEET

MRS AER 2
£ Agol A43 A A<l UThe GFrsalal 29
T R4E Fgghkor, urinastatin® 7} zzgaf}wg o] u=}
1 vial 7 UTI 220,000 ©$]7} 3% o9l test sampleol]
255 smlE TFHoE Qrlste] 44 000 9] kgo] %)
S 34 gted ARS-Eld o). tl2E% 3l aprotinind o}z 2
SR® A (109 ©$1/10 ml, U EA) RS A-e-aken).
AFTE AAE L od FEE FoislA] g o
27, UTIS<T, aprotininF-of 2] 37F o2 2a]5}ed,
7h Fe ok & Egle] 554 elxsldch AUEES
White  Eagle Laboratories(Philadelphia, USA)E HE] AJ<
g 113 A19) beagle dog(8~15 kg)g Lgute}l A& A
15d7be] AR E 42 AR F Al ARG ALe) i
712 A, D718 Felsle] A7 AlAtg
o AREEITE. AYAA A AlgAe] #AAEAL 25
203 €, ASE 50£10%2 2435150 H, timerg o[ 4-
se] 124]7H4) wiele Zy) e 2 wEelw, 150~300 Lux
A2 25F FUew, 7 A% cageell ARl 1vke] 4
]\]__q.;;] 3, 7H;ﬂ)ﬂ1:ﬂu-1 <] _41:1;]1»-2 o]_e_ﬁ]. .J_/qﬂ-l_,_]_
AREAAALE o] EAYE o] fsle] Tl 2 AjAAES A
Alstdch AFE F g of9E mHAlEe ASEE
A Fol FFhc).
Hzge| wut
B BAAAR LA, AN E B
Al whlo g "] selgiv}. o= ketamine HCI
(Ketalar®, $3reks)) 10 mg/kg® propionylpromazine
(Combelen®, ule]l3}5l) 0.3 mgke2 WE-Eolslglm, o)
Foll dorsal recumbency 2 ¥ A& e 9l6]] gl A
T AN F ARTE AT S Esiglc
APEE beagle dogell HAEE FLA7]7] Hsted
Trudel £2f w4 (1994)2 B & 3lo] AL2-3}e] =] 7ieks)

71&shd o=t 2o}, 40 #HAbe] =3 accessory duct)

A13e] TS Q= Aol A% ¥4 B4 Rel o)
AR o] B8] HeE 3 e Fel oeld 22
gl o] Fof] #xE-3ho] 18 gauge blunted needle- 7413}
2. needle¥ T T-L cannulationS $sle] XEA 0 Z
Adstgdcl. #HA9e] 2 cannulaZ E3 trypsin 30,
000 NFU(national formular unit)2} sodium taurocholate 0.6
go] 8= Az|ds 15 mlS #Ae 2 A AB) Felake
24 WA FF ubEe At APRERS
7z Zsadct.

UTIE 34 aprotining-2- o4 1A 7441 3} ‘3. 24, 2¢
7} 7,500 5+9] /kg®] UTIZ, 25,000 5+9) kg aprotining 3
ml salineol| ¥oja] F4lelw, g 123 UTI 30,000 5
#/kg, aprotinin 100,000 4] /kg< 5 w/v % sucroses} 271
% lactated ringer's solution(LRS)ol} &) 41 A]# 4] ¥ 44] 7%
b AU WG, I S 24 T S
= 4847 F ol 7,500 ¢ /kge] UTIS} 25,000 T kg2
aprotining 3 ml salinesl] <5044 Falale], &= Fglale)
UTLE 60,000 =H¢] /kg, aprotining 200,000 %$] /kgo] = Al
ook WERe At L Py L BV 2
= LRS, saline-2- A}-—Q-ﬁ’]-ﬁ{it—]-

HEE MEAREH U HAFS

S Bl o] e AR T 1002

dogf] P - 1%} PRt #2775t JM 5}

T

-lo, ) rulo

10

&, Al E

FE}] =

S ob3] cage Hanol G Apgedn,
gsign o) o LA aleza) 3
Z-C

‘T__—."-'_ O]%) 2_"'701'
%"'—oﬂfﬂ B2AT [ A2 A
_f',]‘-/(]% of, B0 JH = slelFlein)

o
E.
[-N
Y,
= Mo
B
BC)
ok
. K
%
i)
o,
-
=
ok
&
=Y
B
=

-‘l]
ematoxylin 2 eosm(H&E) dAaF ek
7 -mw My

NS NS

D HAZIA}



2F7H Trypsin 22 oAF 2] o olil= S ME o7 259
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telet<, hemoglobin 5-2] o]4H-f-F& 7 AFstsict. 24 CRTY AAEHA 1-22)7 ¥ H T 247}
@ Ex MslEx| ZAt ehgr). Fube] e zubd o g AHabolglom A wt
FEAT FEF 1,2, 4, 6, 8, 104 Aol 124]7F FA A
7l & Aol 4] 4 ml4 AEE F screw cap tubes]] ol 100 4
Aol AR F 47T L“?b"'_fﬂlﬂ A7k )k HhA] A —e— U
2 the 3,000 pme g 3087 A4 AN 2AE 2 . v Comtrol
2l3le], £¥]H HES o o" % amylase, total bilirubin, . 8O -
phospholipid, cholesterol, BUN, Ca™ % Aul dA7AAE % 70 4 AN
LA :
Sz I I
Az Fe] o w3 7 2k XXk SA Al of ? 50 - \
gt f-eAdS A 8l7] Y8 Anova®l Dunnet testE ©|-8-3} 40 - \— -
o AP EA Tt H2TIHS H]aLEs vk 50 |
AlsZ 3 i & s
Days
ok s Ao P&t Fig. 1. Survival rates in trypsin-induced pancreatic dogs
Table I. Organ weight data in trypsin-induced pancreatic dogs
Parameter Control UTI Aprotinin
Body weight (kg) 5.64+ 1.66 845+ 0.11%* 9.90+ 0.14%*
Pancreas AW.(2) 26.12+10.87 84.59+13.95* 97.284 7.47**
R.W.(10™) 45.29+ 8.29 98 86-+59.71*+ 98.33% 8.95**
_ AW.(2) 19.46+ 3.45 2232+ 1.03%* 2530+ 1.74*
Left Kidney RW.(107 35.70+ 5.95 2641+ 0.12* 2555+ 1.39*
1891 3.06 23.98% 1.72% 2551+ 3.63
Right Kidney AW (8) 3475+ 5.66 28.36+ 0.85%* 2575+ 3.30*
RW.(10™ N
0.53+ 0.14 0.73+ 0.09 0.87% 0.36
Left Adrenal gland AW.(2) 0.96+ 0.08 0.86+ 0.07 0.88% 0.35
RW.(10%) 051+ 0.17 0.69= 0.11 0.92+ 0.23
Right Adrenal gland AW.(g) 0.92+ 0.16 0.81+ 0.10 093+ 022
R.W.(10%) 2.08+ 1.65 6.94+ 3.67 6.50+ 7.14
AW.(2) 3.41+ 2.00 8.14+ 4.00 8.76+ 7.51
Thymus
R.W.(10°) 0.05+ 0.01 0.06 0.01 0.07£ 0.02
- AW.(2) 0.09+ 0.04 0.07+ 0.01 0.07+ 0.02
Pituitary gland RW.(10 0.24% 0.05 0.38% 0.23 0.46+ 0.05
‘ /.x.v.v.(g) 0.44+ 0.14 0.45+ 0.05 0.47£ 0.06
Left Thyroid gland RW.(10% 0.20+ 0.08 0.41+ 033 0.67% 0.25
S 0.36= 0.11 0.49+ 0.35 0.68+£0.27
Right Thyroid gland AW(g) 232.10+57.02 379.75165.41%* 386.18+£53.16
R W.(10%) 417.70+38.96 448.18+58.65** 389,741 48.13*
Liver AW.(g)
R.W.(10%

Each value tepresents mean £5.D. (n=2~5). A.'W. (Absolutc Weight), R.W. (Relative Weight)
Significantly different from control (*:P<0.05, **:P<0.01)
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Amylasetr BE TollA] ¥ 444 HuAE 7235}
AA 7hasle Age Rk 2=y 2T o T
FX x| ol wlEted £ B} {4 A Frtekel e

5] AEERel UTIA =73 )2 EZ 2] aprotining 32
o]y Al end, UTI7]— Elpl'Otlnll’l‘:’ﬂ H]|3}o] amylase2]
o‘}o_‘g‘laa ":'}:7“ 1’]']:']' 9\104 o 1:!% T :rl J—Tt} T‘“ 201-
el et g} %‘M 3104 =32 let(Fig. 2).
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Table II. Hematologic  Analysis of Trypsin-induced Pan-
creatitis in Beagle Dogs

Parameter Control UTI Aprotinin
0 Day after Operation
WBC (x10%ml) 12.47+7.00 12.53£4.72 14.37+3.36
RBC (% 10°/ml) 5.7910.52 5.70+£0.43 6.2410.60
Hb (g/dl) 11.80+0.62 11.30+0.53 13.27+1.89
PCV (%) 3517%1.22 33.40+1.40 39.6044.25

Platelet (X 10%ml) 205.00£22.87 234.00%48.22 248.67+91.57
1 Day after Operation

WBC (x10%ml) 287741037 2037+=13.82  23.97+1742
RBC (x 10%ml) 5554082 5.53+40.65 7.02+1.72
Hb (g/dl) 12.60£1.05 11.63£1.10 16.33+4.92
PCV (%) 34.90+4.16 33301363 43.53+10.03

Platelet (x 10°%/ml) 176.00+£4258 239.674+55.82 22733111402
2 Days after Operation

WBC (X 10%/ml) 15.27+7.79 16.90+7.04 30.20+4.95*
RBC (x 10%ml) 5.411£0.60 5.71£0.38 5.691£0.41
Hb (g/dl) 11.20+£0.30 11.40+0.53 11.85+1.34
PCV (%) 33.57+1.12 33.50+1.21 35.55+1.63

Platelet (x 10°%/ml) 188.00+£31.80 219.67446.44 238.50+75.66
4 Days after Operation

WBC (x10%ml) 1190+ 113  1885+4.03*  30.20+4.95*
RBC (x10%ml) 523+ 036 5744047  5.69+0.41
Hb (g/dl) 1125+ 035 11354035  11.70£2.12
PCV (%) 3430+ 028 3450+£170  34.90+6.22

Platelet (X 10*%ml) 241.00+131.52 251.10+53.74 220.50+65.36
6 Days after Operation

WBC (X 10°%ml) 1865+1930 11.10+1259  16.05+13.18
RBC (x10%ml)  509+0.84  563+004  578£042
Hb (g/dl) 11104113 11.45+0.64 11951134
PCV (%) 33304269 32754120 35904226

Platelet (x 10%/ml) 300.50+166.17 251.00+£83.44 250.00+70.71
8 Days after Operation

WBC (x10%ml) 14.05+0.64  1330+132  11.35+120*
RBC (x10%ml)  4.99+035 5354041  547+0.23
Hb (g/dl) 11054007 11.40+£0.07  1145£1.16
PCV (%) 32254035  3070£123  3390+226

Platelet (x 10°%/ml) 333.00+134.35 295.00+147.72 268.50+127.99
10 Days after Operation

WBC (x10%ml) 1520+7.78  9.60+831  1335+4.17
RBC (x10%ml) 5524021 5764032  5.70+0.19
Hb (g/dl) 12.05+1.06 11204121  11.95+1.34
PCV (%) 34504354 32.70+364  34.92+4.01

Platelet (x 10%ml) 313.00+£59.40 276.00-:88.77 312.50+108.19

Each value represents mean+5.D.
Significantly different from control (*:P<0.05, **:P<0.01)

o gatie ABE ngent SFERAT-E el Balo]
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Fig. 2. Change of amylase activity in serum.
Each value represents mean +8.D. (n=2~5)
*Significanily different from control (p<0.05)
**Significantly different from control (p<0.01)
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Fig. 3. Change of total bilirubin level in serum.
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Fig. 5. Change of total cholesterol level in serum.
Each value represents mean+S.D. (n=2~5)
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Fig. 6. Change of urinary nitrogen level in serum.
Each value represents mean+S.D. (n=2~5)
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Fig. 7. Change of calcium level in serum.
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Fig. 8. (2)Liver of control beagle dog. H&E X100, (b)Liver
of a beagle dog treated with trypsin to induce acute
pancreatitis showing hepatocellular vacuolation. H&KE x 100,
(c)Liver of a beagle dog trcated with UTI after induction of
pancreatitis showing normal status. H&E x 100

i,

o= Alzeh) UTI 3 %7 (Fig.8-cr olo] ulsle] #
Z A3} gfo]7t G2 o 5= glo] o] B GER Qg HA
= ]

AR ERL e e & 5 slsinh ol et 4

e 2 rlo of ox
N

Fig. 9. (a)Kidney of control beagle dog showing normal
glomeruli etc. H&E x40, (b)Kidney of a beagle dog treated
with trypsin to induce acule pancreatilis showing normal
glomeruli elc. H&E %40, (c)Kidney of a beagle dog treated
with UTI after induction of pancreatitis showing normal
status. H&E x40

ke, Al 2HE 2 (Fig 10-a)7-= 2dstA ob2 d3
o] wiw] Z 7}od A1Ad-f-2Z(interlobular fibrosis)e] A13}T
B9l e o & 3ol (Fig10-b) FEo] AF
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Fig. 10.(a)Pancreas of control beagle dog showing normal
appearance. H&E x40, (b)Pancreas of a beagle dog treated
with trypsin to induce acute pancreatitis showing extensive
interlobular fibrosis. H&E x40, (c)Pancreas of a beagle dog
treated with UTI after induction of pancreatitis showing
Intermittent hemorrhage. H&E x40
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