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The Influence of Various Drugs Acting on the Central Nervous System on
Sleeping Time of Barbiturates and Non-barbiturate

Sook Huh, Kyoung Sook Chai and Hei Sung Kim

Department of Pharmacology, College of Medicine, Ewha Womans University

The effects of 5 different drugs (amphetamine, caffeine, serotonin, sod. salicylate and pentazocine)
on the duration of action of two barbiturates (thiopental and pentobarbital) and an intravenous
anesthetic (propanidid) were determined in rats. Duration of action was determined by the time
elapsing between loss and return of the righting reflexes. All drugs were injected intraperitoneally
except propanidid which was administered by the intravenous route.

Preliminary experiments indicated that at a dose of 40 mg/kg either of the two barbiturates or
propanidid produced loss of the righting reflexes without death. At this dose, however, the duration
of action of propanidid was extremely short. However, this dose was selected for subsequent studies.

1. At the dose employed amphetamine shortened the sleeping time of three compounds.

2. Caffeine and theophylline shortened the sleeping time of thiopental and prolonged the duration
of action of pentobarbital.

3. Serotonin had no effect on duration of action of the barbiturates but prolonged the sleeping
time produced by propanidid.

4, Sod. salicylate significantly prolonged the sleeping time of the barbiturates: whereas pentazocine

exhibited this effect only in relation to thiopental.
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Dose |No. of Sleeping Time(min.)

(mg/ |Ani-
ke) ‘ mal | Thiopental [Pentobarbital. Propanidid
10 5 | - — | 0.17x0.001
20 5 -~ — 1.2 +0.11
30 5 1,740,014 54.3+ 2.2/ 1.8 =0.18
40 10 | 132.1+46.4 | 157.4+10.4] 2.6 =0.26
50 5 | 206.042.8 | 3000] A | 4.8 *0.18.

Values are Mean=®S.E.
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Control 10 132.1% 6.4 157.4%10.4 2.6+0.3
Amphetamine 20 10 *27.3+ 4.1 | —88.6 *74.6+ 3.7 | —52.5 *1.10.3 —57.7
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Sod. salicylate 100 10 *208.3+16.3 | +57.7 | *236.9% 2.4 | +50.3 2.6+0.6 +0
Pentazocine 1 10 | *206.5+13.2 +56.3 148.1+19. 2 — 5.8 2.84+0.5 +7.7
Values are Mean=-S.E *p<(0. 001
Thiopental Pentobarbitol Propanidid
{40mg/kg) (40mg/kg) (40mg/kg) :
2501 45

7 200} 1 -

£ £

£ 150 ’1 12 o

= = _ E

—

=4 o

-E 100 {2 ¢

v &

2@ o

» D= >

L I = 7z -
50 = |
0 B 3. o
B Serotonin (15mg/kq)
mphetamine (20mg/kg) Sod. salicylate (100mg/kg)
affeine (20mg/kgy E=3 Pentazocine (1 mg/kqg)

AlE % 53 A7 FE A= 93 barbiturate ¥ non-barbiturate =% & 7 H-5
pentobarbital ¥ F-& 157, 42-10. 4 &, propanidid S Amphetamine(20 mg/kg)& §74H o] Fapk 10 & F
T2 2.6£0.3 % 5 3¢ AL 3, o= 47 o] thiopental(40 mg/kg), pentobarbital(40 mg/ k), pro-
ARR AEEd T2 AZel22 E 48 panidid(40 meg/ke, iv.)E FAGE A Al 239 A1
HA AT o ke W0mg-& Fq3g ol FA% vfek e}

B. 2 &8 Z amphetamine A 2] 2] -& barbiturate W non} tarki-
Barbiturate ¢} non-barbiturate ¢] 42 F3bd] ©]x) turate 8] wl A }S HAEA A gdod, ol &
= TF A7 FEY dFE ZAIAA o8] AP A Agdezn w29 27 912l AAHAH(p <. (01
AL T4 A% A7E Azz gt L 494 F4 b. Caffeine %1 %] 2] &
a5 vt. Caffeine(20 mg/ke) & FAWel F4d 102 Fl,
1. Analeptics 2| 3k o A] thiopental, pentobarbital, propanidid & _/ﬁi%ﬁ} £
a. Amphetamine 213} 3} 3 % FAG Foll glol A & amphetamine AHAF & ¥,



24— 2A L FF F54. FEe] Barbiturates 9 Non-barbiturate €] $=m & 3ol A& 93—

W 3E Xanthine §Xx) 7} Thiobarbiturate 9} Oxybarbiturate 8] 4= A} zlei] =] 3] &= o 3

. Dose ~ Control Caffeine (20 mg/kg) | Theophylliné (20 mg/kg)

Hypnotics - (me/kg)| No. of | Sleeping Time | No. of Sleeping Time | No. of | Sleeping Time
Animal (min) Animal (min) | -Animal: (min)

Thiopental 40 10 | 1321+ 6.4 5 *56.0+ 4.0 | 5 | *75.5+8.2

Pentobarbital 40 10 | 157.4+10.4 5 1170.2+13.2 | 75 *300% o4 -
Values are. Mean+S.E. * p<0. 001 B

thiopental o] 1 47 A4 AL DA peke
21}4(p<0.001), oxybarbiturate ] pentobarbital 8] <=
W EstelE obFd JEE HAA Eagw esld
QAR AP veblleh. @9 propanidid ) ful 5

& &ste $7 Z&ATE ATl got BAge
Z A" uig AA8A ko)

o]} 7to], caffeine & thiobarbiturate ¢} oxybarbitu-
rate o] 3t qb-goll glolA. Fol7t A& AAHFa,
xanthine -F-¥4}¢] cigt FEHq o] QA& T 5|
$15te] theophylline(20 mg/kg) & WA 2|3k, caffeine
3 T4 uylom 4 Asd, Al3x9 A 2%
22 A4 dgel. &, theophylline AR x| Fo A%
caffeine 3} wi3l7}x] & thiopental &} wl A& A 742
=5 kA7 01} oxybarbiturate 8] u 4] 7S
300 % ol4 A%asivh o

Caffeirié—&- amphetamine 3} ¢ FA o= L=
AdE A o]} o g B4R -L == thiobarbiturate

over

300min
EZ4 Thiopentai { 40mg/kg)
250F  ETE] Pentobarbital { 40mgskg)
=
-= 200
£
']
E .
+~ 150}
(o8
c
a
@
L o0}
n
* 500

Caffeine Theophylline
(20mg/kg)  (20mgrkg)

Control

H 2% Xanthine —?rEi)] 7} thiobarbiturate 2]-‘ oxybar-
biturate 9] 4= A 4R 74 U] A& JFE

s}t oxybarbiturate o] oj 3 ¥k-3-oi & kol s} ¥ T}
2. Biogenic Amine®| H& o

a. Serotonin »

Biogenic amine 5 serotonin & %3 A4-2 sfA 2 g
3, pentobarbital &) -5 A & AL L o] u] HD,
Shore?¢] u mefj4 Zalx ul glo}, barbiturate o}
‘non-barbiturate 9] Fuld] viX & J¥¢E A3 vm A
E3 23% obd ¢iv] # &, serotonin(15 mg/kg)
€ A X3 ¥ thiobarbiturate, oxybarbiturate @ pro-
‘panidid 9] 7 AE A 7H& SA Sk 2 A}, bar-
biturate $} non-barbiturate 2] v A 718 o AAHo
v}, E3] non-barbiturate ¢] propanidid ¢} <= A] 72
o 27wl sted #A8A(P<0.001) dA=3leq, o]
E EATAcs g

3. Analgesics 2| Q&

AEAE TF AAAd Y4 T4 A3F A
3l3. ¢J o= 2, barbiturate @ non-barbituate & 47
Azl BlAE AFAY JPE 222 e 2L
A3 syl 28, - narcotic anaigwic 4] morphine
st barbiturate 9}¢] 4+ % FkAle] AL o]v] i o

o] ot THE u gleng, AdE @94 A

E-A) ¢l sod. salicylate(100 mg/kg)o} #l=lekd 44 =
E4] 9l pentazocine(l mg/kg)-& A A A g v}

a. Sod. salicylate X 2]

Sod. salicylate 2% EEeJAE o 2Fo] ul 3o
barbiturate ¢] = A 7] AAEA o A g ot (pl
0.001), ‘propanidid &) 41 F3ld & og%;(:_ga. n] 2] %]
ExisieN

b. Pentazocine R3] X

Pentazocine 4 ] 2| ol $l¢]4] thiobarbiturate ¢} <=4
A 7Rk 32 84 (p<0. 001) o A4 -& & oxybarb-
iturate 9} propanidid & 44 Fi o 2T @z}
o & Sgd+

v. 1 #

Barbiturate 3l non-barbiturate 8] 4+ A 7-& X E =

o gsteul deld AALFE AFeE Aol AL F



.'—S. Huh, et al.: The Influence of Various Drugs Acting on the Central Nervous System 25
on Sleeping Time of Barbiturates and Non-barbiturate—

SaEE Aass] 42,
‘barbiturate % non-barbiturate ]
"L“‘ A zbE A8k L

Barblturate.@]- non-barbiturate & 33 AF ] ke
Z 30 mg Foigt TAAE 9 &3t JehdAn 7
T FR A Aolsk A4S T, 50 me/kg o
T T AZE] YR A dl R, 44 AR o] &
S7le] Aol ggeh. 2k 40 me/kg T FA AL
‘thiopental =} pentobarbital &] = Ajzke] =247t 19}
3, % A4 4 7o} A F2 o] &3}r] o] Adslmz
2 et e 4ukd-& Fasigdl ol E 5 barbitu-
Tate o] FH A& AL £V B FAbEglel
" %k, propanidid 8] <= 4] 7S barbiturate 8] <=
Aol g AASA Fekot, FHFE F4F ol
A8 d g A 9 AE AxE oj43lE
o "=l

Amphetamine 3} caffeine & FF A4 T LA =4 %
W ol R glx, s dE olgs: 7—}“371] °]“‘].
0] o] barbiturate ] F=x2|5A] 24 A2

olu] A (REYSIOWe] 7] ZHe] glou, °]31°ﬂ£
"Kornetsky et al'®& amphetamine 8] 45 8hz] 226
Fle] AR4 %Lﬂl #3538k v} 9l 3, Rechtschaffen et al?l
£ 10389 Jd=te)A 10 mg, 15 mg 2] d-amphetamine
& 5o H]-, REM <= (rapid eye movement, para-
Az AZrg AQAZetn nm
stgel. D 4 4] A3 glo] A amphetamine & pen-
‘tobarbital 8] = F3E AATA FaAZHL na
Sl et

B Add] 9o} A = barbiturate ¢} non-barbiturate 5

A

2 A A4
43 |5 das

-doxical, fast sleep)2}

A2g FRGm, 49 AL Aol AAeA I
AL olnl 4T A8 ATARY wasl QAL u
7t ek

g, o 2] caffeine(20 mg/kg) A =] ol gle]
A& thiobarbiturate & ¢l 3t 8 A& A 7buk-& w154]
goiAdE 28¥ 4 A

7o) ol &5 9] 0 2 2 sympathetic stimulants §] amphe-
‘tamine = 2 kA TxAEe] w27 AEQA,
= xanthme 48 BolAd sl =AY o
B2 3w 32} theophylline(20 mg/kg)-& AR X3},
‘caffeine 3} T3 4PL Fgivh. 2 Bzt 94 thio
pental 8] =1 2| 7+-& wlE35}9] o1}, pentobarbital =3
A 78 caffeine o] #ldle] W& AA= . ol& °§/‘l
o} 2F¢] xanthine =29} pentobarbital A5 7tel] 5-

7] 3L, oxybarbiturate o F¢l]

"éf’l HEH g Aoz A2y,
A gk A 7= o}

Serotonin o] pentobarbita14 T8 A7 AL
= ol sl wb g, & mdeld Ay =
E AL FdAE 59T 4 31yt 3 serotonin
(5mg/kg) th5 FoFo] oA Ful 2go| ao]
WAl ¢kt eo}, pentobarbital 3} ¥ 83 Fel 4= 49
F3-5 99k 28], thiobarbiturate 2} oxybarbitu-
rate 7k¢] W] = Al A $FR] E$1 vl Serotonin - pro-
panidid 8] 5 A] 7+-& & 2] HA] & 341 A vH(p<0. 001).

Finlayson”3} Wynand??9] o F 3¢ ¢35p2 pro-
panidid ¢} thiopental 7+2] <wd A]7k8] o] ¢
A9 Ak 2o A7t 7] ol e, B
Age] glo]A serotonin o] propanidid 8] 4 FI
WA B2AR 2SS FUR A 95

HE doz vs dF 2238 Atz A4

Sod. salicylate = <94 AFA 2 AL 723 A%
g BAoz AgsE 9, $3 ARA FEaHe
eI A5 WA golA ek ez g8 I
A Fu g FEolvh 546, 35 A4 oA FEIE
g A4ely] o] YA E codeine =&
phenacetin 53} ¥ 83} 4719 & g3 gt 2
Ao geJAE, sod salicylate = barbiturate 8] 5
W A 742 & = 5] (p<0. 001) o AA A &2 Coldwell®
9 Bmiel Az, ol oFAbY A& Hejsb FdE}
71 wge] ohdl7l A A=}, Z®l v} propanidid o 7
Eoell & JE a3ty vh
o] & barbxturate&} propanidid = 71’%— Bzl vlzy)
Aol ohdsh At

Pentazocine -& benzomorphine nucleus<ll4] 5=l
narcotic antagonist o|¥] Z 54| 24 AHEFH I o,
2 Fe g gt A e 4T =4 dd P
Aol Qo] AR FEAAY v tAE A D A
Zgo] A slela B3l vk glvl. =3 pentobarbital
-2 morphine 8] AF 2A4-& FAAAn ADE na

Fozo) AF

LE RIS

skgieh 2, Hong'®2 AR TEl 9l BAle]4] oil 21

A Ae| o}3te] thiopental 9} =% 4| zko] ®E5-2 L thio-

pental o] oilel] AlZ-31A] deposit 5| 7] W FolzlaL &g
o} 2 48] 9lo} 4] pentazocine o] thiopental 8] =l
e

EFE s Z4A A0}, pentobarbital 8] 4=
A7k = gkl 9191}t o]+ ¢ 2] narcotic antagonist
7ke] FEE AgalA] 45 B A4

phenazocine 3}¢] ®] 3 o] = g dlria A A=),



26 —HBN 2N IFTF 24 okE-o] Barbiturates 3 Non-barbiturate ] 4

149 e A7 A5E P 2 27 ¢
A= thxobarbxturateﬂ- oxybarbiturate £ T34 ko]
3ol & A $9t2.5, non-barbiturate <l prop-
anidid ¢ 43 4] 71-& barbiturate o] ¥ 8kl =8 @ skeh
€ A9E ok $3 AAel F8eE FEF wa
A o3 caffeine(20 mg/kg)3} pentazocine & A3
3 AP Fel 2ol thigharbiturate S oxybarbiturate
o R el Aelst Yo IRo, o P
ARl g AE L 402 r FRE 4 99
o® QF¢ AT A& spolz), '

V.3 28

Barbiturate ¢] 47 #sle] njzE F2 ARA F&
9 9%E A2 Aok o Aoz §3F 37

AEE 1 A2E $F899%, =g A5 Aggs
AE AAFE AT F L AL APsty gew
% AES A9 |

R 7]el| glo] 4 thiopental, pentobarbital, propanidid
%": 3k Aol FAsk 23 Fobe] wpl <
W Azke] 259, §3 thiopental(40 mg/kg) =
T 132.146.4 %, F%9] pentobarbital 5o 2
157.4+10.4 ¢, propanidid ¥ Z-& 2,6+0.2 2 Sqb
‘7“2‘1" HELEFLS e

Z+43 A Q1 amphetamine(20 mg/kg)s} caffeine(20
mg/kg) AA 32 FE-L barbiturate @ non- -barbiturate
9 9 A & 454 7)%, 53] amphetamine A %) 2 F
< =T vaste §A84 %359} Xanthine
frEAe] glel A& caffeine(20 mg/kg) 2 theophylline
(20 mg/kg)el]l {3}e] thiopental &] 4ul ] zko] &l <3}
Al ®5¥ 932, pentobarbital(40 mg/ke)e] 4w A 7&
Wil 2 g4 o] %3] theophylline R3] FEdj4 =
54z o]4 49 F5hsl A<=l

3. Serotonin(15 mg/kg) H 2] FE.S barbiturate
2 non-barbiturate ¢] 9 F3-8 FFAIE 7o
glo®, propanidid 9] @ AL WA o FE g
=},

4. A-FA) 4] sod. salicylate(100 mg/kg)2} pentazocine
(1 mg/kg)-& barbjturate = non-barbiturate 2] 41 A
2% AAA7H, 53] sod salicylate A2 FE&
barbiturate$] k—’{'—‘ﬂ A} 7+&, pentazocine-&

4 4 274E AA A dAsigd

thiobarbiturate

REFERENCES

1) Alles, G.A.: The comparative physiological ac-

Fa—

W F 3l v

rlr

tions of di-f-phenylisopropylamines. I. Pressor
effect and tozicity. J.P.ET. 47, 339-54
(1983)

2) Allgs, G.A. and Prinzmetal, M.: The compara-
tive physiological actions of dl-ﬁ-phenyliégpro-
pylamines. 11. Bronchial ¢ffects. J.P.E.T . 48,
161-74(1938)

3) Anderson, E.G., and Magee, D.F.: A swudy of
the mechanism of the effect of dietary fat in
decreasing thiopental sleeping time. J.P.E.T.
117, 281-6(1956)

4) Brodie, B.B,, Shore, P.A., Silver, S.L. and Pul-
ver, R.: Potentiating action of chlorpromazine
and reserpine. Nature 175, 1138-4(1955)

5) Coldwell, B.B., and Solomonraj, G.: The effect
of barbiturates on salicylate metabolism in the
rat. Clinical toricology 1(4) 431-44(1968)

"6) Dipalma, J.R.: Drill’s pharmacology in medicine
8rd ed. p. 203(1965)

7) Finlayson, P., Burnhein, R.B., and Boots UNA
J.: A comparison of propanidid (epontol) and
thiopental anesthesia in ECT. Brit. J. Psychiat.
116, 79-88(1970)

8) Goldstein, A.: Warren, R.
Psychotropic effects of caffeine in man. I

and Kaizer, S:

Individual differences in sensitivity to caffeine

induce wakefulness. J. P.E.T 149, 156-9
(1965)

9) Goldstein, A., Kaizer, S. and Warren R.: Psy-
cﬁotropic effects of caffeine in man. II. Alter-
ness, psychomotor coordination and mood. J.P.
ET. 150, No. 1, 146~-51(1965)

10) Grollman, A., and Grollman, E.F.: Pharmacology
and therapeutics 7th ed. p.167(1970)

11) Goodman, L.S., and Gilman, A.: The pharma-
cological basis of therapeutics 4th ed. p. 116
(1970)

12) Hong, S.S.
of the redyction of thiopental sleeping time
induced by far in frogs and rabbits. Arch. Int.
Pharmacodyn. 18, No. 304, 249-57(1959)

13) Hur, K.B. and Min, K.8.: Clinical experiences
of talwin, A new analgesic. J. of the Korean
Medical Ass. 12, No. 1, 82-5(1969)

and Cho, K.C.: Some observations



—S. Huh, et al.: The Influence of Various Drugs Acting on the Central Nervous System 27

on Sleeping Time of Barbiturates and Non-barbiturate—

14) Kang, H.S,, Park, Y.S,, Byun, M.H., Jun, Y.S.
and Joo, K.B.: Behavioural effect in rats of
caffeine and amphetamine. J. of Ewha Medical
Ass. 8, 11-19(1971)

15) Kim, H.S.: Experimental studies concerning the
effects of serotonin on the sense of pain. Part 2.
Influence of the serotonin on the sense of pain.
Part 2. Influcence of the serotonin on the pseu-
dopain sense reflex. J. The Korean Choong Ang
Medical 5, No. 8, 119-233(1963)

16) Kornetsky, C., Mirsky, A.F., Kessler, E.K. and
Dortf, J.E.: The effect of dextro amphetamine
on behavioural deficits produced by sleep loss in
human. J.P.E.T. 127, 51-54(1959)

17) Lee, SK. and Kim, H.S.:
psychotropic drugs on the brain amine concentra-
tion (part 1). J. Pharmacology 6, No. 1, 15—
22(1970)

18) Monrae, L.J.: Psychological and physiological

Influences of the

differences between good and poor sleep. J.
Abnorm. Psychol. 72, 255-64(1967)

19) Oswald, 1.: Drugs and sleep. Pharmacological
review 20, No. 4, 273-303(1968)

20) Prinzmetal, M. and Bloombery, W.: The use of
benzedrine for the treatment of narcolepsy. J.
Am. Med. Ass. 105, 2051-4[1935)

21) Rechtschaffen, A., and Maron, L.: The effects of
am}hetamine on the sleep cycle. Electroencepha-
logr. Clin. Neurophysiology 16, 438-45(1964)

22) Salmoiraghi, G.G., Sollero, L. and Page, LH.:
Blockade by brom-lysergicacid-diethylamide (B
OL) of the porentiating action of serotonin and
reserpine on hexobarbital hypnosis. J. P.E.T.
117, 166-8(1956)

23) Shore, P.A., Silver, S.L. and Brodie, B.B.:
Interaction of reserpine, serotonin and lysergic
acid diethylamide in brain, Science 122, 284-5
(1955)

24) Wynand, J.E. and Burfoot, M.F.: A clinical
study of propanidid(FBA 1420). Can. Anaesth.
F. 12, 587-97(1965)



