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The clinical abuse of ‘C.N.S. stimulants during recent years has directed particular attention.
Effect of various organs other than C.N.S. was also -extensively inves_ti,gated with those agents.
It has been shown that, although there is a wide variation in sensitivity between species,
caffeine stimulates gastric secretion in man, cat, guinea pig and dog. Roth and Ivy(1944) repor-
ted that caffeine and histamine acted synergistically in stimulating gastric secretion in the cat.
Vaille et al(1966) studied that production of pancreatic juice in the rat was enhanced, but bile
secretion was not affected by caffeine. In clinical study the effect of chlorpromazine on the
external pancreatic secretion in the 24 subjects, the volume fell more than 20% in 7 subjects.
(Skajaa et al 1960)

It is widely known that C.N.S. stimulants enhanced spontaneous motor activity in the mice,
while tranquilizers depressed the activity. Woo (1975) reported that the group of mice treated
with chlorpromazine showed markedly inhibited motor activity and in the group of mice trea-
ted with amphetamine, there was a significant increase in the motor activity.

The purpose of the present experiment was to study the effects of C.N.S. stimulants and
depressant on the exocrine pancreas, and on the spontaneous motor activity in the rats.

The results obtained are summarized as follows.

1. In animals treated with xanthine derivatives, the volume of pancreatobiliary secretion was
markedly increased.

2. Total bilirubin output was elevated markedly in the xanthine derivatives and imipramine
treated animals. The bilirubin concentration was increased in xanthine derivatives treated
group. ‘

3. The concentration of cholate in ithe bile was decreased in the chlorpromazine treated
group.

4. The activity of lipase in the pancreatobiliary juice was elevated markedly in the xanthine
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derivatives treated group only.

F55E 9 AAELY 9Y—

5. In the all experimental groups, the activity of amylase in pancreatobiliary juice was sign-

ificantly elevated.

6. In the caffeine treated group, spontaneous motor activity was markedly increased in 30~

60 minutes, and the amphetamine treated group showed the increased motor activity in first

30 minutes.

7. The group of rats treated with chlorpromazine showed markedly inhibited motor activity

after 30 minutes, and the imipramine treated group showed similar result but less inhibition.
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FTEARAN Agse GE, @F B4 A
TEA, e84, AU SFASY q4H o] &
o] el =}l ) e} B¢ =R FH3E )
Aoz AAHD glod,
uvtE JlsHEel ¥ 2L AAL AAA HYe =
d gedtde] 24 fAe AE 288 34849 xa-
nthine $-Ex 71 £8L714] 5 A F& g88 Fi
e e Lol FE5HE ulolth. AAE 99 v
o] ®|X]&= caffeine 8] oJ ¥k AL =F& Hohshel
e caffeine o] g3l Ea] Fsle] st FT
A%L %X @rh. Roth ¥ Ivy(1944a, 1944b, 1944c)
¥ histamine 3} caffeineo] g4 oz $JARuE
Z7HA & 3asti, =3} caffeine 8] [HEAR q
g YR EN AFLE Fdo W) g o] E B A
gl AL vlmd dug 432 vebid, AdAE
E90] wleitn FAem, ¢lHT HFAE obtE
A3 =9 parietal celle] A 2gald el A
etz 2usgvh Wood(1948)% $14) kg Aol Al =
Al A A Eele]l GIgFE wAA Rite &%
Y] FAE 79, histamine &] )44l
$-& FAA 79 7L xanthine f- %34l theobromine
5} theophylline ¢ FA}5l4 caffeine 8] < 71¢} 7%
ko) ¥ 4dt 448 vebicte Bag 1 gk

Keiner(1965)7F 223 w2 coffee s} w5
& E7AANS e Vaille £(1966)-& “caffeine 50
mg/kg FFE Azl FFE] HAS Fosige
= bilirubin ¥ =& $4F 2~34 3 A=A F71E
¥ 4 g9t Baskgel. =4 bilirubin F2 ca-
ffeine Tl F 2476l &gl S8 B o] &
I AAEATAA Jlitdn 2adkg ) Dalle-
magne %@ Schlag(1961) -2 caffeine o] A Fg] &
F¢ E7A7 ¢ RS '

Wakim % Mann(1942)5} Bizard @ Vanlerenber-

caffeine &
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ghe(1956)F FFAA S/ AA2 = 7 g oy
vl# ek 4y el = Vaille 5(1966)-2 caffeine
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3, F2 44T 84 g3 A FAHL )
o), BAA AAER sl F2 Zge] A4 4
AA A& e msA kel dFHL grh. ol
HA3e] Hong ¥ Magee (1970)% - anticholinergic-
drug &} R 23] = secretin o]} pancreozymine o] w©}
g A -9']'1:3] dkgo] A4d-g Bug ok et
2375 8A AL AgdAd Ad 4
T At Fad wyor FFHg ew AalAq)
o 7= A}, Caffeineo] &S] motor activity off
n} 2] o) 3] 9] 3k o] =& photoelectric cell ] Zr3-
o]zl AA, Z tremble cage & A1-8-(Buchel & Levy
1962) AW Bl AE4A A Helde 4AE AR
£.(Knoll 1961)8F ¥.m7} glEd], 27 caffeined] 4]
#le] mouse &] Au-3Fo] Frtdrvix FHYch Acti-

_ vity meter & o] §-5}e] Svensson @ Thieme(1969)-&

mouse o] amphetamine 25 mg/kg & 54 F A
258 2% d Lol LA St 408 o]
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mouse %] chlorpromazine, caffeine, D-amphetamine
& A% Bqae ALEEL WwstglEdl chlorpro-
mazine & A3 ALLEE F4£A7H caffeine-g
Zu4 93¢ F4 ¢, D-amphetamine & A3
Z71E R Ea gk B
berg(1935)%. SE4 #o A $23 o9 amphetamine-
4 g AueEd 4% & 4 4oz 233k
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9 Gilman, 1970). & 49 ®ATE $54 ¥ 9v}ele] e amphetamine 8~40 mg/kg 4 =

A4 oFES mouse ATl WAL GF& A4 HAHE 1FLT Fesgleh

3le] amphetamine & B FALE 608e] AuroE 4. Chlorpromazine %o 3

o] ZrF 3 120%elE 8143 Z7bE) imipramine 10m+e] &) 3 #]of] chlorpromazine 10 mg/kg & w] <

2 FAF 1086 AEd S48 1 F 202 AWz 1597 Fqa49 e

glo] oA E-2 aakstyg o+ haloperidol =}k chlorpro- 5. Imipramine 5] %

mazine & B FAuFLFo] x5 A1 A Ao A 10m}e] 8] 3o imipramine 20 mg/kg & 153 7-
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A WEZdsd zelEn g Zal 2 45 B. 23l M7 ¥ F5A SH
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Agtz Wz 2y F AFee] g pe =A3

1. Az 2 gy : polyethylene -4 Atgl gt 245k FE5 & 23

AL YAt TL2ZHA o1 &3k Amylase 53

L AR Ao A f-8 5 = maltose & Sumner ¥ (1924)

A 150~2008 9 47 AAE Agdlgon 4 0% &4 mgog Fy|38x lipase & olive oil /1
ARSoe Mz 15% o]4 © x|uk 3% o] Abe] ol A 4853 = w}akg Cherry ¥ Crandal W (1932)
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Ld 7 gen)2 ARt 2 495 1/20 N NaOH o4& ml
157214 A6 =14 0.9% NaCl 0.2ml & 23 =z EA s}l Cholate = Irvin 5(1944)¢] 23+ u-
W2 1547 T840 ' Heow A5
2. Xanthine %3] T+
15521 8] 6] caffeine 10~100mg/kg & =4 C. nuzssz
E2d = 15973 T4 5utd 9] 3154 amino- 1. AEEF
phylline 25mg/kg & wl g EA3W =z 1Fd7 Bt Selective activity meter (Columbus Instrument
= Co.) 89| 7}= 47cm, AlE 25.5cm, o] 13cm &
3. Amphetamine $o 7 plastic AFAbol] 3 2] 2 pufe]d Qo] ARsg o T4
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Hoto] wW3lsle] o]Ao] Az TAFE Selective

FF FFEE 2 AAELY g~

0.37)¢F W& 420,109 8 "AS FAR
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7 F LA F 4 FEL T4ty Acti
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F=).

D. ©#% lipase X|
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P
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Fig. 1. Changes in the pancreatobiliary juice volu-
me, bilirubin and cholate concentration by
CNS stimulants and depressant.

Table 1. Effeets of CNS stimulants and depressamt on the pameraato-bdmy secretion.

No. Volume B:hrubm Cholate
Groud of Qutput utput
(ml/ hr/ 100 g Concentratwn b Concentration
 rats w.) Gmg/mb (8/LA00E ™ (mg/mi) Cmg/ hr/1008
Control 15 0.340.02 4.040.37 1. 440. 10 5. 3:!:0. 26 1.8+0. 07
Xanthine § 5.3 20 0. 5+0. 04%* 5.2:4-0.46* 2.5+0, 33%* 4.6+0. 38 2,140.16
Amphetamine 9 0.470.04 4.2:4-0. 44 1.6+0.15 4.7--0. 44 1.840.16
Chlorpromazine 10 0.44-0.02 4,340, 29 1.6:40.05 4.340.35% 1.60.09
Imipramine 10 0. 40.02 4.8:+0.38 1. 820, 14* 5.52-0. 41 2,140, 13
Values are mean+S.E, *p<0. 05 **p< 0,01
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Table 2. Effects of CNS stimulants and depressant on the pancreatic enzymes in pancreato-biliary:

juice.
No. Lipase Amylase
Group of Concentration Output Concentration Output
(ml N/20 Na- (ml N/20 Na- (g maltose/

rats OH/mD OH/100 g b.w.) (g maltose/ml) hr/100 g b.w.)
Control 15 1.3+0. 13 0.540. 03 2.44+0.28 0.8%0.13
Xanthine § 5.z 20 1.640. 17 0. 70, 10* 4,720, 58** 2. 00, 254k
Amphetamine 9 1. 4+0. 19 0.5+0. 10 4, 320, 69* L7240, 37%*
Chlorpromazine 10 1.6+0.16 0. 620,07 3. 740, 43* 1,350, 17% -
Imipramine ’ 10 0. 80, 13* 0. 4-+0. 06 5.3 1. 07%% . 3, 130, 48%+*

Values are mean=S.E. *p<0. 05 *xp< 0. 01 *¥%p<0, 001

mi N/ 20 NaOH/ N/ 105 -
of
N

ost

¢ maltese/ /1009

04t

o2+

o

Xanthine Amphetamine Chlorpromazine Imiprine

Fig. 2. Effects of CNS stimulants and depressant
on the lipase and amylase activity in pan-
creato-biliary juice.

imipramine %o F-of| A & lipase & %%(0.8+0. 13)7}+
HEZF. 30,0606 H)s] W3] Ak 2 ¥,
A2 23,

E. B39 amylase X|

Amylae 8] B 2 W&o vE AP T4 bz
Tl vl "BAg FAE depdggAH 28, A2

2D,
F. Activity &8

Caffeine F-of Tl 9lo] A activity ¢ S} 10mg/
kg & T35 ¢ w9} 100 mg/keg-g FHL o 2 2
o] glo]l Fof 30~60Fel 7HA vk activity o w3}
% uebdsh. Amphetamine S T AL S4F 3
30Ee] AETe vid AT IARVLE delbdle
v caffeine iek AWLEY F7t AANAE 2R

t}. Chlorpromazine & %o % 308c} o] 2ol #sh
o up o] 48 aE vehigeh

Imipramine & 54 % 30871 & ol 2T} 4 Ao}
E A ggtet T o) Fol Aau e vhebl
o} Bl F 12086l ShETol wid d YEZ acti-
vity 7+ @]zl e}, ‘

V.1 &

ZZA7AA. TEA % xanthine § 232 &89l co-
fiee, teacl] TS} god AFLEE AR &
A ShAg oldT 229 FREEAL] A7
Aol 89 Fas 53 ARAAN 4R ke 9FFE
Az g3 2F YL E FAAN S B B
g o]d ofq A3t w2 Tt o] FolA gl Roth
g Ivy (1944a, 1944b)e} Musick 5(1949)¢] &35}
caffeine o] &, ko], AlzellA] ol Hu] S 3 ]3]
S7RA 7t aaEta =g Roth 2 Ivy(1944c)=
histamine 3} caffeine o] ¢l Bw] 2 JLAo 7 3z
AR L3l T Hadged oAE $5
AZAETEA Y gk g 2 w2 =) vDebray
=(1962, 1963)- caffeine & Eodaby 3 o]e] Mu)sh
v} @Akl deojuir] ol 1 Y] 2edhal 2) ¢4
© 2 913 secretin, pancreozymine 5 9] 2u] R
hormone ¢} 2w &z =% 3) humoral mechanism
o] gejdte] deind Aelel Rt v gk Y
ol &4 AL AA FEL FAA Hake] Aol A Al
23R F5lA] el & secretin, pancreozymine 2}
2ol 35 Wast gl 4 QAR E As
AgkA
# 5l& atropine & 5] 3] & caffeine o] HF Yl E
sholi= ob7d 9eFE A4 L Zdeke o 42 Gre-

secretin ¥ pancreozymine &] F AL 2
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gory W Watson(1962)5} Pfeiffer ¥ Gass(1965)%=
ghabe 3 Q. Vaille S(1966)-& 3ol caffeine
50mg/kg & T4 A HA L7t 147 FolE 90
%8 SV, 247 FAE 90%Y FE, 3A 7L ol
= 95% S7HE B 4 gAR Y amylase 8] =
<l ¥ 4¥e WAA Faclm gt = 259
bilirubin FEel & 247k o] Fol Jg: F4E 1
ol FF I E FAAN B ol 34 F EAq
Sgcba Stk Wakim ¥ Mann(1942)5}+ Bizard
9 Vanlerenberghe(1956)= 2544 7Aooz 7
gk vt RuFub vt B AFA4
X caffeine & HFA 2N E A5 FAAI F
E&AE e F7F dola Yvh. Debray ¥
1962)& caffeine o] ALCEIAol A@ AT A7
<lle 285 gEria 849.25 o] A& theophylline
o AR 4ol kAl FE miulde] ARLun
o} 3~4e] v] SR Ao FFHL g Chl
orpromazine o] @8] e Rulde]l uwlAE o gl
el 3to] Skajaa 5-(1960)-& 0.6mg/kg ¢] chlorproma-
zine & AW F g o FLul AHTY 4 60
%9 A 20% o439 (Fad4e Bgddn ok
£ Al A= chlorpromazine o] &a]e] Lwjske] 8
9 wAA ggtesd A4 amylase A& S74A
A% gov 2 e N Es Add Yol AE 994l
+ 9EAE dehiA R :
Caffeineo] #¢] Aurefol wlAL gkl g
Boissier & Simon(1965)%) 236} 3 a 16 mg/ke
2 2 Selaged Hnd ALLF SlUge
DT A 1A AR #A% BARLE veln
B3AZ Flle FEEAE Rl FE5] vhgd &
£ FEALE BT wasgs. 2 APAAE £
dA 7z Fol Hae AEF FAAALE vola gt
A3 AFA3 FEEAA ¢l amphetamine & 7k
wpgAlel AR Agetel $EY §5¢ FAAR
Bradley(1963)%E 21233 Svensson @ Thieme(1969)
-amphetamine T & 10~4084] 4 £Fo] gz
Z7Ha 2% A5 Adsiein ﬁ_:ﬂ.i*]-‘?] Ogren
(9705 FEFSE S 30%d] A3 F/Hgcta
stglth. = Brain(1970)¢) Bzl 9sbd mice o] ¢
oA 1~10mg/kg o] B Fde ALEF i
P&, 10~30mg/kgl Ae 71844 2adsgdet
3L gkr}. X amphetamine -2 ¢1A}# o @ hyperactive
<hilde A& 2318 ARFIAE 2ol med 4
X A A= gk (Kornetsky, 1970). Chlorpromazine
£ ¥4 $EF9d AW Q%L FE Rel Pz

=247 impulse ] 2-E4 9] 3}}4l norepinephrine
9 Bl E gl A& A {49 4
SR AGAA ATP AL weadz g
(Krantz 8 Carr, 1967). = Leonard $-(1955)3} Og-
ren(19700¢1 &4l activity meter & o]-g3 A =4
Z3uy A AR dA8A A e ot
gk & ARAAE 9 23g $9R AskE e

~ t}. Imipramine-& 3¢} norepinephrine §% F71 &

5}2 norepinephrine Z}-80] 5o} T 23 3 Fo)
1} g 535 Jeldeba §ei(Kolb, 1973). 2
v FAFEY AL-E5-E imipramine £ 2 o A%
cha s+ (Sulser @ Brodie, 1961) ) ZEd Ao A
SHEALEFol v & 8-5-5 A4l AsE Jebilch
3 2agtg e (Minck &, 1974). £ 4L He
o AdEFe AT FrEALE Aot 308 o) FY
A5 2T vlsty 4= gl ololpe A

SE A BaE $FA e velsh

V.2 E

315 4] xanthine §-%3)), :amphetamine, chlorpro-

‘mazine ¥ imipramine & HAUE Fddld FoB

o A FFEels AL EF nAe d5ke 2459
b3t 2o AE g4 ‘

1. Xanthine 53-8 Fg AANA F G L
ZFe AA7 S5 ek glvh

2. 23 bilirubin ¥} £3F-& xanthine %3 %4
T3 imipramine Fo] Fol A WAL F/1E veldzn
2 bilirubin 35+ xanthine §5x Fof Fof] 4
W 574E 24k ‘

3. Cholate 5%+ chlorpromazine %o Fo| 4 74
H9idh

4. #3 lipase v} &%-2 xanthine $54 Fd%F
dlAvk A% F7+E el

5. #F A amylase 2= & AFFAA AL &
7+E 2gd.

6. Caffeine %o (10 mg/kg~100 mg/kg) = 3z =
w52 30~6080] A3 %/18l3 amphetamine
FA4FAAE R 3084 YAT ALEEFE e}
Wit

7. Chlorpromazine ¥ imipramine % o] 4 & 30
2ol &) AwEFY FAEE Holi 53] A4
A8 A4S Jebdich _ :

o4 Atz nol FFAAAN Agde & 4
FRAE AULF] JFE F B oz 237147
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