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Abstract — General pharmacological properties of urinary trypsin inhibitor (UTI) following intravenous
administration of 1,000,000 units/kg were examined in terms of effects on central nervous system,
cardiovascular system, respiratory system, gastrointestinal system in mice, rats and rabbits. Administration of
UTI (1,000,000 units/kg, iv) had no effect on central nervous system; no influences on pentobarbital sleeping
time, spontaneous activity, normal body temperature, chemoshock produced by pentylenetetrazole solution,
writhing syndromes induced by 0.6% acetic acid solution, and motor coordination of mice. The administration
of UTI (1,000,000 units/kg, iv) in rats had no effect on systolic blood pressure and pulse rate. UTI (500,000
units/kg, iv) given to anesthetized rabbits showed no effect on respiratory rate. However, it showed significant
elevation of respiralory rate at the concentration of 1,000,000 units/kg. Gastric secretion of rat and intestinal
motility of mice were not influenced by the dose of 1,000,000 units/kg. In terms of autonomic nervous system,
the material did not show direct effect and inhibitory or augmentative action of histamine- or acetylcholine-
induced contraction at the concentration of 2,000 units/ml in the isolated ileum of guinea pig.
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Urinary trypsin inhibitor (UTD)}= &A1 67,0002 glyco-
protein® 2 Alghe] @ 2 8E] & AAH) UTls 45
& THY AgEA A F2 deubeAd& vehie &5
wke] 7)A-S =5] 72 (Okumuchi 5, 1984), 71341 &g 2]
g FEgA whe] Qlxbe] Aek-E Sa)sla(Sailer, 1983;
Okumuchi 5, 1987), 5= lysosomal membrane-3 ¥ & 5}o]
lysosomal enzyme?] -fe] 2 A stE2A] ¢34 =42
+3HA-E JfAdstitie S (Muramatsu, 1980)0] B s o]
It =, ol AL 2o AR A B, B, 9
A, T8 ET w1 FAAFEL dog) #x1e 25 1
e} B71ake Ae2 20k 42U AR

Soll A ol 19E BHFE 20T 4T e A

o2 AA=E5 gloh(Astrupel Nissen, 1964). B3| trypsin
2 t}% pancreatic enzymeel] gt <A 24422 UTIL]
Aol 7l X8 FEEAL] s}t w9 Folx] 2 glct
(Parkhina 5, 1988; Hirano -5, 1993).
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Acetylcholine, histamine, pentylenetetrazole-2- Sigma
Chemical Co. (USA)2| AlE-E Al-835}47, pentobarbital
sodium-& EA3Hd 2 2] AL ARe3teich AHE 717124
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Table 1. Effect of UTI on pentobarbital induced sleeping time
in mice

Treatment Dose No. of Sleeping time (min)
(units/kg, iv.) animal Onset Duration

Control - 14 63+12 354+24

UTI 1,000,000 14 73104 355320

Table II. Effect of UTI on spontaneous motor activity in mice
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E H3}l= Table Io vlehd wiel 7o} UTI 1,000,000
units’kg-& A= FAFslel-L wf, pentobarbital sodiumel] 2]
3 HEs FEMNAA T AR SA L opFH G2
u =) A] edotch

e E=EE

UTI 1,000,000 units’kg & FARE: A d=(HE=F)E
Agalsln A S-efe] H3le S48 ZAH, Fod A
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astedet. Tei UTIRO T dldgol »lste] 2hd &
Fako| feldsle s YA dskh 1 ZIe
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Azl B A 7] el s DAk e8] WEs gE
F9h vl Tajol AAbALolel QTS VAT S Psieh.

HAE

2T ez a4 Ale]aladd 2 UTI 1,000,000 units/
kg AMFAL F 1501e]# 2] 7} el pentylenetetrazole-2-
233 A, AR a2 2 dA S 7] BE uhes
oA HakElyl el wlAmTe 10vhe], A Fe]e 119t
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Treatment Dose No. of Activity (% of Prevalue)

(units/kg, iv.) animal 10 min 1 hr 2 hr 3hr 5hr 7 hr
Control 18 90.3+17.0 79.6t9.4 7884134  57.0+94 60.1+11.8  75.5+125
UTI 1,000,000 15 80.8+11.1 73.818.1 64.5+122  508%13.7 6041108  75.1+12.7

Each value represents the mean-+SEM.

Table XII. Effect of UTI on body temperature in mice

Treatment Dose No. of Body temperature (C)

(units/kg, Lv.)  animal 0 hr 0.5 hr 1h 2 hr 3 hr 5 b 7 hr
Control - 13 358103 372402 373+02 369402 358+02 36.6%£02 36.5%£03
UTI 1,000,000 13 36.2+02 373%£02 369+02 36.0£02 363+02 362402 368+02

Each value represents the mean+ SEM.
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Table 1V, Effect of UTI on pentylenetetrazole induced con-
vulsion time in mice

Treatment Dose No. of Convulsion time (second)

Rt /ﬂ‘;ﬁ‘“-oﬂ o} 73] d¥Z wiA|A] odgieh. B B
Table VIIz} VIII4) vehfigle}.
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Table V. Effect of UTI on acetic acid induced writhing syn-
drome in mice

(units/kg, i.v.) animal - Treatment Dose No. of Number of writhing
& 1v.) amm Onset Duration (units/kg, iv.)  animl response
Control - 10 114.1+17.4 6356+ 97.8 Control _ 10 3881 4.6
UTl 1,000,000 11  118.6% 9.5 638.14140.0 UTI 1,000,000 11 35.244.0
Each value represents the mean-=SEM. Each value represents the mean + SEM.
Table VI. Effect of UTI on Rola-rod test in mice
Treatment Dose No. of Number of mice which fell down
(units’kg, i.v.)  animal 0% 30%- 1hr 2hr 3 hr 5 hr 7 e
Control 0 12 0 0 0 1 0 1 0
U7l 1,000,000 12 0 1 0 1 0 0 2
Table VIIL. Effect of UTI on systolic blood pressure in rats
Treatment Dose No. of Systolic Blood Pressure
(units/kg, iv.) animal before 30 min 1h 2h
Control - 5 147.8+4.4 1448462 155.5+4.7 151.0+0.7
UTI 1,000,000 6 140.2+5.5 137.3£29 142.8+9.2 145588
Each value represents the mean-£ SEM.
Table VIII. Effect of UTI on heart rate in rats
Trealment Dose No. of Heart Rate
(units/kg, iv.) animal before 30 min 1h 2t
Control - 5 355.0+7.6 3593329 357.016.1 351.3+£5.7
UTI 1,000,000 6 352.7+6.8 365.3+74 358.8L£6.1 356.5+8.6
Each value represents the mean-+SEM.
Table IX. Effect of UTI on respiratory rate in rabbits
Treatment Dose No. of Respiratory Rate (beats/min)
(units/kg, i.v.) animal before 5 min 15 min 30 min 1h
Control - 5 44.016.6 43.5+4.4 47.1£4.5 430+ 7.1 41.4+7.6
uTI 500,000 5 44.6x7.1 544497 46.9+8.4 473+ 9.0 36.0£9.2
uTl 1,000,000 4 44.6+5.7 66.9£5.1* 63.915.0* 63.9113.8 65.6+9.6

Each value represents the mean +SEM. Significant difference from the control group (*p<0.05).
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Fig. 1. Effect of UTI on histamine-induced contractions in
isolated guinea pig ileum. Concentration-response curves of
histamine were obtained either in the absence (O, control} or
presence (@, UTI) of UTI (2,000 units/ml). To obtain con-
centration-response curve, histamine was added cumulatively,
and UTI was treated 5 min prior to histamine addition.

Table X. Effect of UTI on gastric secretion in rats
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Fig. 2. Effect of UTI on acetylcholine-induced contractions in
isolated guinea pig ileum. Concentration-response curves of
acetylcholine were obtained either in the absence (Q, control)
or presence (@, UTT) of UTI (2,000 units/ml). To obtain con-
centration-response curve, acetylcholine was added cumulatively,
and UTI was treated 5 min prior to acetylcholine addition.

Treatment Dose No. of Gastric vol. Free HCI Total acidity
(umits/kg, iv.) animal (ml) (mmol/L) (mmol/L HCI)

Control - 14 1.73£0.09 18.63+£1.07 45.57+4.81 64.79+4.48

UTI 1,000,000 13 1.67+0.04 17.56+1.58 46.5413.96 66.85+4.19

Each value represents the mean+SEM.

FEFr A& 4oy, 308 1A4zkE A4S TE
2 fAsksl o) dEe wlsle] SAA fo1uL gl
Qch(Table IX). Z UTI= 500,000 units/kge| 3t = 55
Z1AlN 3L vIAA] ke AAE ey}

RHE A0 Dl 3

Z1Vge] A& 3&be) )], UTIE 2,000 units/mle]
e %ol 4] basal tepsionel] <3 &g FEx| ?9;‘-2—3 RNeZ "ol 3
AT AH deke FA) bow, = histamine T a-
cetylcholines]| £]3} ~&ul-2o) odgke "1";‘] orolr}, wEEl
datadl)= el ¢kgkent 10, OOO units/mlol) 4] & A3 <
k2 v A]R] ¢kgfr}. Histamine 2 acetylcholineol] ©)%t 4=
Zuhg-o] FENFA 2 UTIe| 93t wWsls Fig 15}
Fig. 290 Uehsic.
23110l 0IX1= 28t

Dusasol e 52
UTI 1,000,000 units’kg 2 7oA V2] A9 4=() 2 7) S
A WZalsh T charcoal s Foisle] A% wWEHE &Xg
A, 2 A Fo Aol Aol 33 FFe 71

A 9dgkc}(Table X).

Table XI. Effect of UTI on small intestinal propulsion in mice

Treatment Dose No. of Rate of
(units/kg, iv.) animal movement (%)

Control - 12 341+3.1

UTIL 1,000,000 13 38.7+34

Each value represents the mean --SEM.

21 ZHIoll 0|xl= St

UTI 1,000,000 units/kg 2 AL A o4t 20
A AFASEI 5A2E F<t AFE Al dstel AFe A
AtdE o, £ AAle gyl pH 2 abwe] Wsks
Qo717 ¥gkem, 5A7ke] AR S A1 A
e A ¥gteh(Table XI).

ng g ZAE

i

A7de ANgg S22 odd UTIH oisled, 1,000,
000 units/kg-2- A9 T 3§ = outeka]zbg-&- A e siict
E HAZ vhgso] Ao Roislgd o =214
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