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The Effects of Chronic Administration of Psychotropic
Drugs on Various Organs in Rats

Hei Sung Kim, M.D.

Department of Pharmacology, College of Medicine, Ewha Womans University
Seoul, Korea

This paper presents the effect of chronic administration of psychotropic drugs on rats.

The experimental animals were litter mates (average. initial body weight 47-+1. 1 g) whose mother
were bred at our laboratory. Each litter mate was treated as one group. '

Control animals were treated with tap water and each experimental group was treated with caffeine
citrate 0, 1%, nialamide 0.1%, ethyl alcohol 2,5%, phenobarbital sod. 0.1%, diphenylhydantoin
0.1%, chlorpromazine 0, 1%, reserpine 0.005%, diazepam 0.019%, chlorpheniramine 0. 01% solutions
respectively in drinking water over a period of ten weeks.

All rats were allowed food and drinking water ad libitum.

The mortality rate and the per cent increase of body weight were recorded weekly throughout
the course of the experiment.

The effects of above agents on the pentobarbital sleeping time, gastric secretion, and brain and
liver weights were studied at the end of ten weeks treatment.

The obtained results are summarized as follows:

1. Mortality rate was highest in the groups treated with phenobarbital and chlorpromazine respec-
tively. Through the experimental period (ten weeks), the mortality rate was higher in earlier stage
than in the later period.

2. During the period of prolonged administration of psychotropic drugs, only diazepam treated

group showed remarkable difference in per cent increase of body weight from the control group
of rats.

3. Acute treatment with psychotropic drugs delayed the onset of pentobarbital sleeping time. In
contrast, the sleeping time was significantly shortened (p<C0.001) when the rats were treated
chronically with those agents, )

4, The effects of chronic treatment with phenobarbital or diphenylhydantoin on the gastric secretion
are as follows: the total acidity was remarkably decreased while the pH was increased.

5. The brain weight was significantly decreased in the ethyl alchol and in the chlorpheniramine

treated groups, in the mean time, there was no change in liver weight treated with any psychotropic
drugs.
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Table 1. The rate of mortality by chronic administration of various psychotropic drugs in rats

Drags ngl .of l();s § No. of Deaths Mg; a)lity
mals ~7 1w ‘ 2w I 3w l 4w l 5w l 6w ' 7w !8w 9w {IOW Total ?
Control 7 — 1 1 2 28.6
Caffeine 8 101 1 1 2 25.0
Nialamide 6 0.1 0 0
Ethyl alcohol 9 | 2.5 3 3 33.3
Phenobarbital sod. 5 (0.1 1 1 2 40.0
Diphenylhydantoin 7 10.1 0 0
Chlorpromazine 10 | 0.1 3 1 4 40.0
Reserpine 7 10.005 1 1 14. 3
Diazepam 8 10.01 0 0
Chlorpheniramine 7 |0.01 1 1 14.3
Total oo | | L7 o] 2] 2] 1 2 | | 15 | 2.4
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Table 2. The effects of chronic administration of psychotropic drugs on the body weight of rats

Dose No. of] Mean Body weight, g
rugs. (% ‘Ani-
malsyf o | 1w I zwks’ 3wks1 4wks| SWks’ 6WkS’ 7wks{ 8wks‘ 9wks|10 wks
Contiol 7 1510 59.0 165.0 [75.0 [80.0 |o8.07(111.0 1280 [133.0 11410 [145.0
3.3 4.1 +6.1| £7.5) 271 £7. 4 £7.4] £8. 710, 2| +7.4) 7.7
. 54.0 [62.5 |65.0 (78.0 [86.0 |99.0 |113.5 |118.3 [132.5 | 138.3 151.7
Caffeine 0.1 | 8 "y 6| 42 9 +3.9 5.1 &6.5| 27.8) =7.7| =8.1| 29, 1| 8. 510, 9
- 47.5 148.3 [55.0 [73.3 [85.0 [93.3 |115.0 |121.6 |135.0 |142.5 |150.0
Nialamide 0.1 | 6 |"L1 6 +1.5 1.9 +1.9 +2.8 425 +4.1] 2.9 3.3 =2 0| 4.3
47.0 [58.0 [71.0 I85.0 |104.0 [112.0 [120.0 |134.0 [145.0 |147.0 |173.0
Ethyl alcohol 2.5 9 "F11 F2.9 F4.0] 6.3 =7.7] £8.1| £7.7 +£9.9+10.5=11. 7|=11. 2
, . 44.5 52.1 [72.9 195.7 [106.4 [112.9 |127.1 |135.0 {141. 4 1142.9 147. 1
Diphenylhydantoin 1 0.1 7 730,70 #1.5 +2.0 =1. 4 +1.6{ =1.5{ 1.5 2.5 2.0 1.5 1.9
. 42.0 l42.0 |52.0 160.0 [63.0 |80.0 |92.0 l97.0 [112.0 |120.0 |128.0
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Fig. 3. The effect of chronic administration of alcohol
on the body weight of rats.
Each point represents the mean of nine obser-
vations (p<<0. 01).

Fig. 1. The effect of chronic administration of caffeine
on the body weight of rats.
Each point represents the mean of eight obser-

vations.
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Table 3. Pentobarbital sleeping time after acute and chronic administration of various psychotropic drugs

in rats -
Sleeping time (min.)
Dru Dose No. of .
gs % Animals Pentobarbital sod. 40 mg/kg
Acute (1 day) |Chronic (10 weeks) Per Ceg%;hange

Control 101.5£11.2

Caffeine 0.1 6 114.2+ 3.6 58.0+6.5 ** 49,2
Nialamide 0.1 6 300 60.5+2.0 **-79.8
Ethyl alcohol 2.5 5 106.6+ 3.3 131.047.7 +21.0
Phenobarbital 0.1 3 34.8+ 1.2 — #—100. 0
Diphenylhydantoin 0.1 6 130.3% 4.5 39.3+2.1 **—69. 8
Chlorpromazine 0.1 5 189.0% 0.1 27.6+1.3 k85 4
Reserpine 0. 005 6 140.0+ 3.5 77.8:43.2 44, 4
Diazepam 0.01 4 217.0% 3.5 121.3%2.0 **-44.1
Chlorpheniramine 0. 01 6 267.24 4.6 96.7+3.4 **_63.8

Values are Mean+S.E.
+ Prolonged
— Shortened
* p<{0. 01
** p<0. 001
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10) Chlorphenjramine %o 3-

8} 5] £ Elu A o] chlorpheniramine 0, 1%-8 ¢ 14 7+
2338 F 94 pentobarbital sod. 40 mg/kg o] 2|3 4
"AGAZE AAA dZAHL F 267.244.6
F ¢ A5eg.0m, chlorpheniramine & A

A 3R] e 2 Foll Wl dhe] 164.2%7F A4 9. 0.1% nialamide &
28 v 1057 58 +-& pentobarbital sod.$] 4

AR EAZE AATA AFAA 96,73, 48014, o
T W FAE 25 63.8%7 #EE oA, $ASA

2 addA AP Ane E wker AFE Foll
A ARY YN2FL HF 5.640.9ml, FHAE
87.0+1. 1 mEq/L, %4% 116.3%4.2mEq/L, pH &

1. 560, 04 .

2) Caffeine 5o T+ .

0.1% caffeine citrate & 1057 513 sz glel
A Y EFL 4 8i0.7ml, Frel4bEE  73.3:45.5.
mEq/L & dj&Fd] ¥l 5ty F74 14.2%, 15.6%7F &
&59on, pHE 1.94+0.062 #ZFar E9vl.

3) Nialamide %o
1057 Foidt ol golA Sl
FFL 5.240.2ml 2 HlE2Tud 7.1%7F 2495
#Z4EE 86.014. 1mEq/L 2 sl 2F544] Aol st gl
gt z#v pHE 2,1340.060.2 o] 2T u]5hed

2ER

49 X0t dgel FRHE Y

o149 4 FYHE L AWAA AST TH4
E% |4 ethyl aleohol &
slae A7 Fojel 9 5}e] pentobarbital - sod. ]

Fghor; ok
(p<{0. 001)

AAATE FL A9 4) Ethyl alcohol %

Foq T
2.5% ethyl alcohol &

1057k

k!

FARAE £99 A7t gl

Tl A& 8

Table 4. Gastric secretion after chronic administration of various psychotropic drugs in rats

Drugs Dose | M. | Volume cab) | PR | TS | e
° m Mean+S.E, l Mean+S.E. Mean=+S.E. Mean--S.E.

Control 4 5.640.9 87.04 1.1 116.3+4.2 1.5640. 04
Caffeine 0.1 6 4.840.7 73.3% 5.5 123.248.8 | **1,944-0.05
Nialamide 0.1 6 5.240.2 86.04 4.1 126.3%+2.4 | **2.1320.06
Ethyl alcohol 2.5 5 4,220, 4 75.2:£ 5.7 111.2:45. 4 1. 68-£0. 51
Phenobarbital 0.1 3 6.6+0.7 *¥50,54 1.8 **68,5:1.1 | **2,05:£0.01
Diphenylhydantoin 0.1 6 4.970.8 **66, 0k 2.0 #99,343.8 | **2.08=0.04
Chlorpromazine 0.1 5 4.1-40.8 *k57 8k 1.4 100.6+4.5 | *¥1.960.05
Reserpine 0.005 6 *7.80. 4 85.2+ 3.1 113.5:£3.8 | **1.90=0. 02
Diazepam 0.01 4 *3, 540, 2 79.54% 2.7 126.8-2.5 | **1,98%:0.01
Chlorpheniramine 0.01 6 4.140.3 81.5% 3.1 122.343.6 | **2.093:0,03

# p<0, 001 '

* p<0.01
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Fgko] 4,240, 4ml, ¥ A58 75. 2:55. 7 mEq/LE v
T Wl 47 25%, 13.5%7F Zad g 1w
v pH & 1.6820.512 2F 3 o A7k glget

5) Phenobarbital sod.§-o]

0.1% phenobarbital sod.-& 1057 %
A M ETEL 6,610 7ml 2 Tl wFed 1
FH 9o 494 A9k 2 AUAEE
50.5+1.8mEq/L & ﬂ{&?‘ip} 41.9% 7% #&= 9o
W, ok FARALE 985 gl WARHG<
0.001). 31 pH= 2,0540.012 A W ZFel
Ste] 219 At ggol FHHA L.

6) Diphenylhydantoin 5o -

0. 1% diphenylhydantoin o] -2 $jalZEwke] 4,94+
0.8mlE 12.5%7F B4 ged, $elA= 94 66.0
+2.0mEq/L 2 sl 2F A} 24.1%7F 245 9} pH
QA 2.08£0. 042 2 Fo] ¥t Ekom 799
A7F Qo] shei st

7) Chlorpromazine ¢ 3

0.1% chlorpromazine - 1057+ FoJ g Tl A2 ¢
HEFeE 4.130.8ml, 2T #ehe 26.7%7F 7
&H 90} 24 EE 57.8+1. 4mEq/L 24 R EF
2}k A A Zas 9ot (p<0.001) pH G A 1. 96k
0.052 W E2Fxvt = gkeh (p<0.001)

8) Reserpine B¢ F

0.005% resepine & Bojgt Fofl A )l Ezko] 7]

gL

i

A S5 6 (p<0.01) 7.840. 4ml A o] = =
Fav; 30.2%7 FE R, BAgdexE §99
A7 gk zEv $ElAlEE 85,242 I mEq/L 24]
ol 2F348 Fel & AdAY ¢ U=, pHE 1.90::0.02
2 Azzret wg¢oh (p<0.001D

9) Diazepam 5o F

0.01% diazepam -& 1057F £k FolA8 gJaE
F2 3.5:£0.2ml 2 ol el vl sl 37.5%7} A
gom, 44 7H A i Jeld <
0.01). &% f2AEE 79.5:+2.7 mEq/L 24 8.6%7t
ZaE oy J2EHAY Aol A Y F glged,
pH = 1.98+0.0124 f99 71 9l glvh (p<0. 001D

10D Chlorpheniramine &

0.01% chlorpheniramine %o Fo| A& YA S L
4.120.3ml 2 wzel] wdte 26.7%7F &S Gt
a8 {eAkEE 81543 ImEq/L 84 A 2EH4
Aol B QAT 4 9ivh. pHE 2.0940. 0302 =2
Taeh Ads Egewd, ol FATALR H94
=7k Qdglet,

SBR[y
BEAF 51.04£3.3g4 AFE 1057 A5t 3
FAFol 145.0£7.7g°] H-g #, 4AFubddl ¢

Table 5. Weight of brain and liver after chronic administration of various psychotropic drugs in

rats
Organs
Drugs ]()%S)e Brain Liver
No. of Animals g/100g B.W. No. of Animals g/100g B.W.
Control 4 1. 0620. 03 4 3.77%0.13
Caffeine - 0.1 6 1. 0440. 04 6 4.1840. 04
Nialamide 0.1 6 1. 00=+0. 01 6 3.70£0. 17
Ethyl alcckol 2.5 5 *0, 89-0. 01 5 3.642+0.18
Phenobarbital 0.1 3 1.052-0. 01 3 4. 3540, 04
Diphenylhydantoin 0.1 6 1. 060. 03 6 3.4740. 05
Chlorpremazine 0.1 5 1.182:0. 04 5 3.9940. 11
Reserpine 0. 005 6 1.10+0. 03 6 3.660.09
Diazepam 0.01 4 1.2820.07 4 3.2540.07
Chlorpheniramine 0.01 6 *0. 894-0. 03 6 4,1440. 07

Values are Mean+S.E.

* p<0.01
B.W. =Body weight



~AdY 1 g BARFES AAFRAA H Aole} v AL FH—~

skt EA HTE HFFE 1.53:£0.07gelH, o=
A%F 100g 7% 1.0640.03g o o gFakut,

2) FEFAT

E AgAA 44T 7R FR2AAA FES 10F
ZE T T Fol A HFEL A 534 BAG
ulo} 2}, F caffeine citrate, nialamide, phenobarbital
sod., diphenylhydantoin, chlorpromazine, reserpine, di-
azepam F-o{ T4 ¥ Fg e o 2THY Fo] T QAT
4 952} ethyl alcohol 5} chlorpheniramine & =
G TAAE STl asgled, ofk F4ehA
2.2 {99 Aol st ALl 9= P (p<0.01)

F. S0 ozl 98

ARt .

X ZAA AAE Anst E2A AT B
QA9 BEFE AFE 5.4520.28g 015, o= A%
100g % 3.77+0.13g o} 3 gt

2) FERAE

2 AFAA AL FRAAAFES 10577 5
3k Feoll FAT DFTFL A5 Rl BAT wke} 2k
5 caffeine citrate, nialamide, ethyl alcohol, diphenyl-
hydantoin, chlorpromazine, reserpine, diazepam, chlor-
pheniramine §{F9 5% d2zEst ZAstge
=, phenobarbital sod: %-¢}F- nke] 5.57+0.2lg, A5
190g 7% 4.3540.04g 2 A2Td wste 523 A4
& ugor SANAL R 499 A% QA%A F3}
it (p<20. 06D

v. o &

TEAHA oA FEY 5HAE ¥m Az g
St A e A&z Fol Fddtedol o, 3l A4S
E5E vladte Addde & onHd4 de 58
= olE3ke Aol oA eI, A4 44 d ¢ ¢
ReAztn 4A%ek debd £ A gleldx 4
EE A4 old + dE dedn 2ae
£A7171 fA3ke] geteld] ofmlAst e g E Sof
£ TR dx 1Fez dgch

FEE AARAREA YA P4 FuHE 24

T AAE)ER B APNAE FTol4 obBdE A

Aee 2ARGAT. A1 EG A8 ele) o) &
FAE A g 2ol Al4FY A 55 7
7 gtutelo aldbsigl o, chlorpromazine 3} pheno-
barbital %] & 40%, ethyl alcohol %o 2. 33, 39,

caffeine B-o] -2 25%, reserpine 3+ chlorpheniramine
B 32 14, 3% 9. 22l nialamide 9} diazepam 5
TAAE 105 76 Sntez AAskA oo o
EY FAs: AoqA A gAY SHE PEax
F0v}, diazepam i Fo] A7 F ol o HAZ A
ZF7&7 A AoR ulFe] nel 105 ol el A
g0 374 + ¢ AW F3U =T A4E
o2 B 486 A}-£3F o5 % phenobarbital sod.
3} chlorpromazine o] 7}3 E4o] Zshbm tiA 4
= gk

AR Agat FFAAAGES 1057 B4
£l AAEE ¥ md, A 1F drtelz
AEtA sk, A 25 7okl 10.4%, ATE
A= el Inle) WA 2etel A Anpsle] A 4EFTEY
22, 4%7} A=stgish a2 8,9, 105w ARehe
FEo] ddrk & GEY AR g3 A4LE
A A vlmA Fon, Bk Wil =zlyg 2
&5 7 o Eel] FES A FAd g GFE 1At
7l 3t A ol 85 o]A& A&l bl
i 4R

o}# gt A3k Freund? 7} 365 %o ethyl alcohol &
%ol gt mice oA 259} 35-Atololl &wlEl sk Abukst
g, 145 AAE Frtels Ak FRsa k4
o, LeePE oFEFAE A% 20 Agel =
et wiLs gtk

FEAYC glolA FEY ARt ARFEY
A} 93-S vlslE AL ofv Ratdiffe®, %o &
o] »agt ulrl glor, olv FEFY AFE AR
G Aol RAClEE & AFAAE A% 354 &
B 1057 B 5 F #44 AFSE
£ 2A8 45 Al 2304 B ukel Zo] AT
detAE TR F/AEE wgdoed, 10F%d:
184.3%7F 745+ o] = Ratcliffe®s] wzel »l3
o wgkor Fofgk alcohold] FE] &3 Ao]s} o}
7} A&l vh, Caffeine Fof F-2 ol 2T 2ol 7b ¢l g
vk 28} diazepam F & Al 7 F74A ¥ 2A] 7
Aoz AFe] FEHALM A FANA A 9F Ao}
i o3¥ REHY =, AL0FLeE AT 4
Ag ngon, ol FAGHLE FHols 9] &l
A= gl ek (0<<0.01)

g ethyl alcohol oj 2 714 && A% &
< ngoH, oJt Ratcliffe?s] nws} ks 2
AP0 2E 1 Y4 THEAANA oAk

A3 AT 4% FEY 4F¢ 2Z}=6

— 392
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©] 4 pentobarbital sod.&] <% =}<A)

L olu] FH, AL AW Zo] wwg w9, =T

Olwﬂ pentobarbital sod. 40 mg/kg-& E3uW Faslg
= @7t AR Adshda AAsgs] WRel X 4%

AAE A e AU

BEAGPA A FEFASE 5lx] &2 g ZFo|A pen-
tobarbital sod. 40 mg/kg-S AL A3k AF HA
FA7kol 101 5411, 230] ¢l v},

ok z oq = 7 okEulr} 197 uk Bdg 3 10
7 d-E5Fo g FolAl #7 pentobarbital sod. 40
mg/kgg FAsS FRAEA 2L 2AY

Xanthine - ARAAZA Al gl
oA e coffeed] Hul 24 FodlArv =i caffeine
+ FASIERA FRARALE dZAAS Qe B
ohig 4w 4AE WAL Goldsteinels
Schwertz,1® Monroe!?,
=},

28]} Gresham!® 52 caffeine 9] ©} 13] 402
+ REM (rapid eye movement)o)] o} ol 3kx u]=
A X3} slgdvh. =g H¥W: xanthine $-E3)
pentobarbital sod. 8] $9A21-¢ 08¢ olA4givia 5
Ao, o] 2g.2. caffeine n v} theophyllineo] o &
A3tar shgivh. HO caffeine & 45 7% wHE3 A
3]- 22.4% FAAFA ] 4= gt ek 23

AR A= 23518 49. 2%} wk&H gl vk = caffeine
9—] HFE-T o] 2 915l pentobarbital sod. $=m %] £ 4] 7o)
HAE GEe Fq5kE A6 weld 2ol 9wk
A 25 o,

MAO inhibitor ¢] nialamide (niamid)& 8 $--2#] =
A Bgruiddl gL viAvtz vk Toyoda®i= 2}
el 994 REM a4 oAgetn stgles, Jou-
vet™ = o] gl 3t Zrgo] 157k L= g vin byl

£ 484 A% nialamid 0.1%¢ F25q %
<18t Tl A& pentobarbital sod. 2] 4w 2] 7o) 300iL¢]
A A& ot 1057 5T 22 60.5+2. 0%
L2 79.8%7 &&= givh

Ethyl alcohol o] barbiturates $+ A4 =4-¢ 7}A 1 g
&2 o] v] Drill,?» Hughes,?® Graham?® %-o] 2w 5} u}
g}y}. Mello® 3= A}ztell A alcohol A Aof] &]ste] Qo

T FA ] dAF g0 AN} FAF Al
"1“ 28ld EHSE 2d@vln nasigd £ 4
el A 197k aleohol & FHei8F 239] pentobarbital
sod, FRA A ke f2E3k Zgken, 1057 44

T L 2389 21.0% AR 2y ol: §A

54 @l caffeine -2

Calton!® Fo uwmela g

rlfu

-

oz 428 A % 2 AL 4%
7 2% alcohol & A7] 7+ WH-E-Fof 5} o] X pentobarbital
sod. 8] FRATE BEANA G 2od AL
73gFe] v

2.8 Ratcliffe?® = 33 o 4] alcohol & Ar] Fed =
2388 TFAA FRAE SR stk Aleo-

hol - pentobarbital so

_r_,
e
[
=
=
}m paid

d. 3 ohJzl non-barbiturate g1
chloral hydrate $}% W zt-8of] glelA A" 08 =}
S3kwl FATEHY S5 9ok shsieh Gessner®)

Phenobarbital -&- = 2h& 8l g A= 242- 7}21 U
&8 ohe}l 7-Aol Al microsomal enzyme &) &4
S7HAA HEde oFEY AEASA A §FE “]
ATz stgdel. 5 Kato? = 313 o] 4 phenobarbital
sod. & A7 2447t A FA}3he pentobarbital sod. 2]
FRASALE BEFAZRGT syt

microsomal enzyme activity 7} 57} 9} 7]

o] &= hepatic

W F-ol 2] gk
t}. Gruber®¢} Butler?® & x| barbiturate 8] y}-E%o
B FEREA L DS R E Bol] v} barbiturate AF
27 Aol 4w vt

o] At AP A9 L A% A 3} phenobarbital
sod. FEEe] Fol| A¢] eml x| 24 7he 150, 0--22, 83
oo, 197k Fei gk T 34.8£1. 24, 457
AT 9.6:£1. 880 AAsE AR 1057 Tl

2 A % FHeA ¢ gtrl. 5 phenobarbital 9] HF
E-E2o = pentobarbital sod. °] WA 7S whE A

phenobarbital sod.-& A A& 7izle] A4EH
5} 74 #1491 diphenylhydantoin (dilantin) &4 =7
7 Bq5le kEe ghto]lth. Cohen® 3 dilantin 9
377 _'_Qq—s]. aoFold] A REM <Frlo] &%

=

pentobarbital sod.8] <=4 ] 7+-&- 130, 0+4.510%°] ¢l
o1 10577 A7 % ]

Phenothiazine - 4] 91 chlorpromazine -& & 4] 24]
olmj o] Ao} FEel 2}01/‘1 A el ¢FEE &
A T 5ol et 5k pentobarbital & of AFS-
AA7 B2A x| ——‘r"] 7 547 Kato®?&
R 33t ox, Green® 94} promethazine ©] pentobar-
bitone | T A 7H-& 5 Sl £ A

A % chlorpromazine ¢] 141 7+ 5-¢ F9l] 4] = pentobarbi-
tal sod. 9] = R4 zke] 180,00, 1801 gl 0} 105
ZF dbE-FFe 27.6+13E0 R A BEH

gk (p<0.001) z#l+v} 7Zb3Y microsomal enzyme



—R4 1 AAYEEY FAFeAok AF Bl WAL GT—

439 Aslelae dag F vk

Reserpine 9§ 4] 1037+ A7 % 24 pentobarbital
sod.8] Al 7kE 44.4% =5AZ . 2 Salmo-
raghi®® = reserpine ¢]1} serotonin o] pentobarbital ¢
FAAE 28l dFAZeH, AR d4 e
235 & 9k glvh. F reserpine I FHFIAFEL &
7154 3= 24 pentobarbital sod.8] 4288 o
T A7 EFA6 gt AE 938 ®FA
o At

A&7 4l diazepam 3} chlorpromazine 9 A} 1057 &
7} 5] 8224 pentobarbital sod.9] £RA LA L
A 25(p<0.01) A7

o] A9 o BA2A FFA7AA FEZ ethyl alcohol
£ ALd ATAA 1057k HHE- Fojof] 9 51e] pento-
barbital sod. 8] 4RA%AZe] WAsA BE A
2 oAl =A A EaAld 9F3E WA
AFelne B3Q g 5 gk

FE4 A7 WEL gl i 2 $at=e] Q3L
F JMsdel wFEhe, orldl AT nm g4 AA
%+l Roth® i caffeine & $]f-&o] Azt g2 TE&
8 & A A el gvtx stgeh F AdAE
AN g FAGEE AR Ealw mofoldlA uk
EF AR gk Abgdel e Y Ege A
kA g3 FAue A5/ 28 A4S B drln
sl vl 221}t Roth et al®¢] = vhz wkgol] &5td
caffeine & 773 =L FAd st Ant 4 9
pepsin & F3] 5t @A 81A S gH . 3w Wood
% xanthine 245 449 Fuoj 24 A7 A
AW FASGEE We AEE S/ oy
A2A B8-S sl YAF 32t dAZRE H4ke]
1} S48 Ralwke] FbstA Yetta slgdd Ast
A B A gAAR F4Roz WEAZ OV caf-
feine ol To| A& ¢ Lule] wFo] glglen, phe-
nobarbital 2 F| A= o818 FL= g

gk alcohol = histamine -& -FejslmzA 9o L)
% A Ak Dragstedi®-& w335} ¢] v}, Steigmann
P, Noble®?5-X. phenobarbital & A9 el 2 Fo s}t
A fgEu e YJasd FE vAA Zigdd
3. :

AegARukdo] AL A7 gkl =94 o
Aol = o] g} (Donald®®,  Brodie®®, Shay!?). &1}
dlu] 48 A3l ShayPulbylel] 93t $-FARLL sty

2 AR A A2T9) 1 AFF vt reserpine
Fof 2 30.2% %575 9l 3, diazepam T2 37.5%

¢

A o

AEH RS B el AR FA WFE QAFA X3}
s+t

Phenobarbital sod.¢} diphenylhydantoin %o 9] $}
AZE e g 270 Wk Folst glglent fElax
9 ko] A slA & (p<0.001)8 53, Wt pHE&
Foksith

FHA A g Be Gl A7 ALz
24 AAA S WEE ARE T QA Al A%
Foll L vl =AY S3E Tz FEEE A
F3¢ A4

Ethyl alcohol 3} chlorpromazine %o o} 4] uk ¥ Z-
o] AT 245 ¢ 2(p<0.01), diazepam 3} chlo-
rpromazine -2- vhi FERA 7= Aol glot -EAE
Hql 9% ¢grh ¥FH dFH AT 2
pentobarbital sod. 8] ¢HA4A 7348 AZAAE
AstA X3kt

B WHE-Rost AFd 9FE viAvE 23
& o]u] Remmert®, Lee7} uFZ 3t v} ¢lv}. 5 phe-
nobarbital & ¥l 5} = 2 A hepatic microsome ¢i] 4
barbiturate W A7} A F o] o] &Y A £3le
P43ty 5 E3E S48 sga @
Conney*?-= phenobarbital 8] 3 3o sl 75
o] FviElQvtn mmslgrl. 28y Astonth402
phenobarbital 8] #}7] 54 7} A5 wHEE T4
Seivke shae.

B A& o] A ¥ caffeine, phenobarbital, chlorpromazine
E 7oA vhh FFR Al gt FATA H
99 A 4A8A Zatgd e (9<0.05)

o] 42 g ATANE TP mel FEY AA
T A= 8F o4 ubh-ste of o] o A%
o] A A4gE AEAR F Ut 2T FHA
A FES 1057 AVI59E pentobarbital sod. &) 4~
WA EA 748 § A 5HA] w1517+, ethanol 3} chlorp-
romazine & ¥ ZFo] A Y. - 2t 9 Ll
oA G FERE Aolsb gdglon, B AR
A3 FRAAA FEEAE AFTHHEE AR
X3

v.d &

F A4 FEY AIFAS DA BAE JTe
234 gt e 44¢ g

E 24 AT ZFAREA A4S

g ofmiF b e g RAEE ol Tolglo] 1F0.
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2 sy

A& AT 9T AR B2A A%
3, AHFL caffeine citrate 0.1%, nialamide 0. 1%,
ethyl alcohol 2. 5%, phenobarbital scd. 0.1%, sod. di-
phenylhydantoin 0. 1%, chlorpromazine 0.1%,
pine 0.005%, diazepam 0.01%, chlorpheniramine
0.01%89 ¢ 474 Fosgrt &F Foq72-2105
2ol A, AFEAEE AT daA 29550
o pentobarbital sod.8] 4m =44 7kl WA= AFF
S, WEF U AET w9 1057
o F Fedrb T W2 23dqd.

AP vz 2

1. 1057 0}‘%1?— = ﬁ]‘—T‘—'H& %o} phenobarbital
A Al S5

ol 7

reser-

2. ATEFHEL Folit ofE W}i}/‘i ZM 7t 8
o} diazepam -& A28k #
ATl T dEE & 5 vk

L3 ‘r‘ﬁ o}Ei/ﬁ pentobarbltal sod. ¢] 4— RAEA7E
A3 E:A 709 (p<0.001), 53] phenobarbital
od. -2 ]} 2] 5l 7]7ko}l 2 4% pentobarbital sod. $]
THE WS A4

4, $]} 24 = phenobarkital 7} diphenylhydantoin %
TAAE SR, FAE JANA &S A A
o pHE Avix o2 Fgrl

w

r—{u_ﬁ’.,

5. Ethyl alcohol 31 chlorpheniramine ¢ Zof] A&
HE5ae] fA A gras gvh (<0.0D)
6. A Al A 1FF U5 AHA Ky

244 o=

Cl T¥¢ A% Fustd Fa
A=)
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