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Influences of Reserpine and Cocaine on the Changes of Brain Norepinephrine
Content and Plasma Corticosterone Level induced by Ketamine

Yang Sook Kim, Hak Ryul Kim and Yun Scok Cheon

Department of Pharmacology, College of Medicine, Korea University

The influences of reserpine and cocaine on the changes of brain and cardiac norepinephrine
{NE) contents and plasma corticosterone level induced by ketamine in mice were studied.

The results obtained were summarized as follow:

1) Various doses(5 mg, 10 mg, 20 mg and 40 mg/kg) of ketamine“gradually increased the
plasma corticosterone levels in 30 minutes, especially 20 mg/kg and 40 mg/kg dose treatments
markedly increased the levels.

2) Brain and cardiac NE contents were decreased in 20 minutes and €0 minutes after keta-
mine treatment.

3) The plasma corticosterone level induced by ketamine was decreased by reserpine pretre-
ment(36 hr,) but not affected by cocaine pretreatment(15 min, ),

4) Brain and cardiac NE contents induced by ketamine were decreased by reserpine pretrea-

tment, but increased by cocaine pretreatment.

1972: Lilburn et al., 1977).
o] 9}z-& ketamine & fER#H #HedE A=
FUHA ot o BEE ANE RYE o

#%

#

Phencyclidine derivatives ¢] ketamine -2 dissocia-
tive anesthetic agent 24 A}tz 2 & EHE
Bl A whEste ekl MRS EFA7]T heart
rate ¢] cardiac output Z A7) = (McCarthy et
al., 1965: Domino et al., 1965: Chen et al., 1965:
Corsen and Domino, 1966: Virtue et al., 1966:
Oyama et al., 1970: Tweed et al., 1972: Baraka et
al., 1973: Miletich et al.,, 1973: Adams et al.,
1977), hallucination €& #Ezks:s Aoz dyF)
(Knox et al., 1970: Winters and Ferrer-Allado,

vt &, Ketamine -2 HiEfje2 RRMERE P
o 24 sympathetic efferent discharge E #jnA)
) AV (Virtue et al., 1967: Dowdy and Kaysa, 1968:
Kreuscher and Gauch, 1969: Traber and Wilson,
1969: Wong and Jenkins, 1974: Ivankovich et al.,
1974: Schwartz and Horwitz, 1975), FREpoz
adrenergic nerve & HERs}e] #E#H2) nerve terminal
2HE catecholamine 8] JEHE-E #inA A A (Bovill et
al., 1971: Montel et al., 1973: Urthaler et al., 1976)
Xl s catecholamine o] ML 2] )
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—&HWE 52 A - Ketamine®] H§ Norepinephrine4 &3} g Corticosteronefi
#Ejol] =] x| = Reserpines} Cocaine| B4 :

F4E HifA 7 o2 A4 (Miletich et al., 1973: Nede-

rgaard et al., 1973), & I pituitary-adrenal system ’

S FEMALA 7 0.2 4 (Fahringer et al., 1974: Clarke
et al., 1974), =¥ ji4¢] monoamine & 34} g
g®s 73024 (Sung et al., 1973) 2o} & fE
FE A e A 2vhE shgos Jgge Ag
kAo BHBHEEA #etd w24 vehdeta 3
4 v} (Redgate and Eleftherious, 1975).

& EHAAE ketamineo] MRS 2l LA
#-bel norepinephrine(NE)& &3 I corticoste-
rone f #Ho v PES BNy o #ES W
37 913 9o 2 reserpine W cocaine & RjEESH
3 ketamine & R v X = PES HKEHESA L.

' ERME 2 B

* BB Me —Ed fkE 8B LE A
B A FET BE 20 A BT HEME mouse
= fERSY Y. BBl AR mouse B thgsl 3
o] E4rstalrt.

@ #BE(saline & PEYREES RBERHESE)

® Ketamine $HF

a, Ketamine 5mg, 10 mg, 20 mg, 40 mg/kg#
B
b. Ketamine 20 mg/kg #&EE
@ Reserpine(2 mg/kg) 9 Cocaine(5 mg/kg) §ifE
B

2] 3] WEEE = reserpine & ketamine ¥ i3]~
36R5fE o], cocaine & 1543R7el &% fHaslg o,
9 EwpEe 5 R Eatstach.

1) H3% corticosterone {& Flz

mouse SIS Vst oxalatey ol Mgk # 3, 000
r.pm 22 FEOGHEs L m#g 0.5mlE FHsE)
o} Zenker-Bernstein 535 (1958) 0l
Bowman spectrophotofluorometer & FjHsts #IE

skt

2) %A NESE Alx

mouse SHE YIEsI T FFs) BmAA % F4 4
BAsked B ® MBS 4% st 0.4 N ¢ perchloric
acid 5 ml 2 homogenize g # 4°Cel| 4 30,000g &
105 BOWHESTY d2 EHES AT Anton-
Sayre J53:(1962)oll wte}4 Aminco-Bowman spectro-

w24 Aminco-

photofluorometer & HE sk o},
X A B FHE #Ey=2 = Ketamine HCl(Keta-
lar: #3498, Reserpine(slFFFYF43 4

80), Cocaine(¥]4-8] k54| 3) 4} #)%0] 9l v}
¥ 7

1) M3 Corticosterone {&

@ HRE: HET ¥EYysl 22 B SHEHKE
mouse JEEFT HEHE # 15, 30, 60 I 9073l &% W
cE3t M4 corticosterone fH: 47.50+2.50, 22.13%
0.72, 27.13+2.36 ¥ 27.0112.78 pg/dl 24 EHEE
(21.08=%1. 74 pg/d)ell st 1549 & 125.3% #hn
g9 o} (Fig, 2).

® Ketamine #%8E :

a. Ketamine 5mg, 10mg, 20mg, ¥ 40 mg/kg
Z mouse JHIEA &% HHE # 305 BEEst MmiE
corticosterone fHX 24.7531.05, 37.38%2.04, 62.50
+4.87 B 60.63:14.49 pg/dl 24 BEE# A 305
FIES M4E corticosterone fEd] M3t lomg, 20°
mg % 40mg/kg 7t &% 68.9%, 182.4%, ¥ 174.0
o Winskel FEEBRye R FEMel Jdd=h(Fie 1).

b, Ketamine 20 mg/kg & mouse HER HHT %
15, 30, 60 o 9040l %% HIE3L Ii4# corticosterone
fix 49.6710. 33, 62.5014.87, 27.00£3.33 ¥ 27.15
+3.10 pg/dl 244 HEEES] fM#f corticosterone {ﬁcﬂ].
H.5+e] ketamine $ELf% 3040 WERF i cortico-
sterone fix 182.4%7} W|instd HBHoZ FEMK
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Fig. 1. The effect of various doses of ketamine
on the plasma corticosterone level in mice-
** means p<0.001
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—Influences of Reserprine and Cocaine on the Changes of Brain Norepine phrine
Content and plasma Corticosterone Level induced by Ketamine—

Table 1. Effects of cocaine and reserpine on the brain and cardiac NE contents and plasma corticosterone

level induced by ketamine in mice

NE content(ug/g)

Plasma corticosterone

Brain Heart [pg/dl]
Saline + Saline 0. 4050. 032 0. 90510. 062 27.3311.59
Saline+ Ketamine 0.286+0. 018* 0.70240. 049* 60. 88-+3. 50**
Reserpine+ Ketamine 0. 07240, 007** 0.393+0. 021%* 48.13+2.50%*
Cocaine+ Ketamine 0.27740. 048 0.761+£0. 875 71.25-+4, 59**
Reserpine + Saline 0.10140. 008** 0.42970. 013%* 18.83+4.11
Cocaine+ Saline 0.32520. 064 0.7437+0.063 37.83+8.72

Cocaine(5mg/kg, IP) treated 15 min. and reserpine(2 mg/kg, IP)treated 36 hr, before ketamine(20mg/
kg, IP) or saline administration, and samples were taken 30 min, after ketamine or saline admini-

stration.

** means p<{0.001, * means p<0.01

3‘}7

Lpd, di)

PLASMA CORTICOSTERONE LEVE

U 15 30 0 S0
Time(min) after Ketamine injection
Fig. 2. Time course of the effects of ketamine

(@—® : 20 mg/kg) on the plasma cortico-
sterone level in mice(QO—O : control)
** means p<{0. 001

o] olgivt(Fig. 2).

@ Reserpine(2 mg/kg) 2 Cocaine(5 mg/kg) FiEE
&% : Reserpine & 36§, cocaine & 1545fijdl
%% mouse A HE45l 2 ketamine 20 mg/kg &
Harst & 30409 HIEE M4 corticosterone {H:
48.13-2.50, 71.25-+4.59 pg/dl 24
«cocaine-d {5 # 3057l WES: M corticosterone
fE 18.8344.11, 37.83:£8.72 ug/dl o] Jhall &% 155.6
%, 88.3% st 5 HEHEpo =z HEMe 9
i, ketamine & =b5 #HIsE 4% 304¢) WES M
#% corticosterone ff 60.0843.50 pg/dle} M3l =
reserpine FiEER-S 19.9% Bl #HEFEpez

£

Btkol gl cocaine REER-L 18.6%,. @hn

reserpine %

{ug/dal)
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Fig. 8. Comparison of effects of reserpine(2 mg/
kg, 36 hr. pretx.) and cocaine(5 mg/kg,
15 min, pretx.) on the plasma corticoste-
rone level induced by ketamine(2 mg/kg)
in mice
* means p<{0.01

(S: Saline, R: Reserpine, C: Cocaine)

o) HEERCE FEME E 4 glv(Table 1,
Fig. 3).
2) $8#kQ norepinephrine S8

(1) B&/ norepinephrine(NE)& &
2

@ H@E: RHET Bhst 22 BY AHATRS
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—@# 4k 2 A : Ketamine®| fi§ Norepinephrine& &3} fi# Corticosterone f&
$Ehe) ©v]2] & Reserpines} Cocained] B —

mouse JEFEA H4E % 15, 30, 60 2 9044 &4 B
E A NE &8-S 0.401720.022, 0.47320.039,
0.448-0.031 2 0.39740.021 ng/g E4) EEEE(0. 425
1:0.012 pg/g)ell Heslo] I £E 2 Qg (Fig. 4).

@Ketamine 20 mg/kg 8% : Ketamine £ mouse
BERA EHE 15, 30, 60 B 905 &% HIEg
KSR NE &8-& 0.2572-0. 013, 0.28240.014, 0. 391+
0.020 2 0.37810.043 pg/s 24 EEH] Hsled 15,
3074k BIEEE &% 36.0%, 40.4% WAt #%
e E HEMe] gt (Fig. 4).

@Reserpine(2 mg/kg) 8! Cocaine(5 mg/kg)HimE
#¥ : Reserpine -& 36[:fR{To, cocaine & 15530 %
# mouse fEIRA H:4F8lw ketamine 20 mg/kg & ¥
13 # 304 WES KA NE &8-S 0.07220. 007,
0.2774-0. 048 pg/g B4 reserpine W cocaine 2 ¥ &}3F
# 304rel WE G NE4& 0.10140.008, 0.325
+0.064 pg/g ol Hosted & Bl T £ 4 g9, keta-
mine & g5 M $ 3054 HWEY KA NESE
0.286%0. 018 ng/g ol H:ste] & reserpine FpgE o]
74.8% WAt HEIENOE FEko] 99w (Table
1, Fig, 5-(a)).

€)) lﬁ\ﬁﬁ norepinephrine €&

@ SRR BEY $h5 2 BY ABAEAS
mouse [EEA HHT % 15, 30, 60 ¥ 9053e] K%

HEART
1.0 ~
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0.5 -
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> o
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o
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Time(min). after ketamine injection

Fig. 4. Time course of the effects of ketamine
(@—® : 20 mg/kg) on the tissue NE con-
tents in mice(O—Q : control)

** means p<{0.001, * means p<0.01

IS LR NE €82 0. 88540, 043, 0.9050. 065,
0.89740. 062 % 0.8360. 089 pg/g =4 IEFHE(0.907
+0. 054 pg/g)el et Bl #£E & 5 glgdoh(Fig. 4).

®Ketamine 20 mg/kg #%813% : Ketamine -2 mouse
JEESPy HEIst £ 15, 30, 60 R 9079 &% BIER
DBER NE &8-& 0.706-0. 033, 0.818:£0.087, 0.889
=4-0.002 & -0.861+0.078 pg/g B4 HFBE Held
155349 BIEEE 20.2% @EAstd HRHes A
Eikel gl9lvH(Fig. 4. ‘

®Reserpine(2 mg/kg) U Cocaine(5 mg/kg) B
Z%f : Reserpine & 36#5RIRT¢), cocaine-2 154Fiel
£% mouse JEIER 5t ketamine 20 mg/kg &
HEE # sS04 FET LBA NESEL 0.393+
0.021, 0.76110.075 ug/g 24 reserpine B cocaine
2 M5 % 305e JER LBA NE &8 0.429%
0.013, 0.74310.063 #g/g ol Hsted = Bl % & 4
ggax, ketamine-$ w5 HET K 3054 WED
LR NE4E 0.70210. 049 pg/g o] Hdlel & rese-
rpine RiEER ] 44.0% WAt HMABHLE FE
#o] ¢lgivh(Table 1, Fig. 5-(b)).
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Fig. 5. Comparison of effects of reserpine(2 mg/
kg, 36hr, pretx.) and cocaine(5 mg/kg,
36 hr. pretx.) on the tissue NE contents
induced by ketamine(2 mg/kg) in mice
** means p<0..001, * means p<{0.01

— 110 —




—Influences of Reserpine and. Cocaine on the Changes of Brain Norepinephrine
Content and Plasma Corticosterone Level induced by Ketamine—

Ketamine & short acting nonbarbiturate anesthe-
tic agent 2 A A9 WG MFES HEAS D g
EBIAZIE & A8 80 A%Y TEESE O
Bl e olw] gHAl Ade]s y
TR oA ks e 3
) FEa g,

Zsigmond % (1972)-& Abgell A ketamine 22 =}
F FEFE ¥ plasmadie] NE £ 5143 L&
¥& BEH 2 (Baraka et al,, 1973: Matsuki et al,,
1974), Sung %£(1973)% HFEEHNA ketamine o]
F&P9 serotonin &2 <7k BiNAZI v NEGES W
DA G Bty et

=3 ketamine & rat hypothalamic NE 8-S
4rA17] 3 plasma corticosterone g5 # 4] 7 2= (Ni-
stico et al., 1978), At&ell 4= plasma cortisol 3}
blood sugar & w8 A2 = #hn4)  vh(Clarke et
al., 1974).

olobzt& & A& hypothalamic-pituitary adrenal
axis 7t e = ZA=, hypothalamus o) 4 g
ACTH ;@5 =4 3ed] 9ol 4 monoamine o] 3led
Frbe Add AAE = A 2o (Miller et al, 1977:
Scapagnini and Preziosi, 1973).

A EHRANAE ketamine o] mouse 8] MBI L
B NE &8, =Z2lz M corticosterone ffo]
He HRE ERBSSZ obgd
depletor ) reserpine 7 NE ¢ jif¥ffifgo 228 o A
FTE MHEHE cocaine sl FEEE4H o] T BB
A= FEE Wty &4 i Bzsigd.

IEH mouse o} ketamine 5mg, 10mg, 20mg ul
40mg/kg & £4& RAT % 305 WE M corti-
costerone fi= Zgfpo] HEE BN weli Aty o
2 B3 20mg/kg o 40me/ke & HEIE ERE
ol A& BEESA @melgch gl E% mouse o
ketamine 20 mg/kg & #ELg % 15, 30, 60 % 905
of M4 corticosterone fHo} A& T LBEMBA NE

£-5 BRI oF 24 5% 3059 MmEE corticoste-
rone {E: AR A @inslgd vt soatkal s ER
2B Fobton GBS 2 LBEBR NESRS 8
BB 15506 713 dASGg T, 3049 MiERR
NE B¢ BRiEA BAshas. %= mig corti-
costerone fE2} MR ¥ LEESA NE S8 b

olsta o8] A

catecholamine

BREELA #BLE BkA ke ketamine 9| E=l K
< ®W3] 4 reserpine 2 mg/kg & 36MERRTeN, cocaine
5mg/kg E 154571 &4 BRES mouse o] ketamine
20mg/kg & #ELR 5 30479 Muif corticosterone (i
o R B DGR NE SRS HETD BE rese
rpine & JEAB =2 LOEARAR NEgEI  migE
corticosterone {2 48] WA AL ketamine o
tkal A i2inEl M corticosterone fAE WA A Z o0},
reserpine 2 FiEE ST ketamined HEI EERH
reserpine %% BT KR KA E MU corti-
costerone {7} ¥ in= 91},

HeEsE 2 DBMESA NEgRelu
ketamine o] &3 o] &4 fEFHd B FEL ZAA &
gkr}d, 28]} cocaine & FiEESF ketamine & #
B3 EHAES cocaine tbE #rEg EEE Ml
IM#E corticosterone {E>F ¥Hins) ol o},

ol oh7k-& KSR+ ketamine of Hie] norepi-
nephrine & WA 7 FAd] AEFFE WA
i B3] hypothalamuseo] ¢lejA¢] NE& WA
ACTH 9] 4% £x (Ganong and Lorenzen, 1967:
Van Loon et al., 1971) A1 7 2. 24 M4F corticosterone
7 ERYYE A4 e, 949 ketamines] pituita-
ry adrenal activation o] © Fod st A o2 ERg e},

Cocaine -&

2 #

Ketamine o] pgile] s} LSBT NE &
3l Ifi#E corticosterone { #Fhl| vl A& HES Hi
&}a o2 reserpine ¥ cocaine-g RiEEEIZ keta-
mine 8 P A e PES HE BT S
e M dat

1) IFH# moused] ketamine 5mg, 10mg, 20mg
9 4oml/kg & &4 HAT £ 074 WEH MmEE
corticosterone & 249 #HEE Winel =etd AR
4oz LRSI, 20mg/kg 9} 40 mg/kg AL oIS
Rt oot

2) ketamine & #¢HIf% 304 W 6057 2Bset L
e NE4RS MR

3) ketamine o] &3+ M4 corticosterone fHy rese-
rpine 36FFH MRER BAS £ HET 293, coca-
ine 155 WIEE=ZE 9 #BtE & + g9k

4) ketamine s {3t ZMsl LB NE &%
2 reserpine FjREEZ HAE &= HE2 293, cocaine
MRERE BkEE EHAS 2Ly
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