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Influences of Diazepam and Naloxine on the increase of Plasma Corticosterone
Level induced by Morphine and Pentazocine

Boe Gwun Chun, Jung Yul Park, Geun Haeng Cho, and Soo Kyung Kim

Department of Pharmacology, College of Medicine, Korea University
(Director: Professor Man Ryun Shin)

The influences of diazepam and naloxone on the increase of plasma corticosterone level
induced by morphine, pentazocine, ACTH, or picrotoxin were investigated in male mice.
The results obtained were summarized as follows;

1) The increase induced by morphine or pentazocine of plasma corticosterone level was not
affected by naloxone pretreatment but markedly suppressed by diazepam pretreatment.
2) The increase induced by ACTH of plasma corticosterone level was not affected by

diazepam or naloxone pretreatment.

3) The picrotoxin markedly increased plasma corticosterone level, and the inceease was not

affected by diazepam or naloxone pretreatment.

This above results suggest that the increase induced by opioids of plasma corticosterone
level seems to be rather related with other than opiate- or GABArerecptor.
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tazocine & @4} corticosterone % }2t-§-¢] naloxone
d e3ted dAHA ¢hgkot diazepam o &t A=
dA S grta Fgoen, 25e naloxones] mor-
phine ¢] & % corticosterone 71248 o Al 3lg 2t
pentazocine®] &3 corticosterone 37242 o A 8}
A #3tg e nustgch #ebd A =-E opioid ago-
nist 5¢ ¥R corticosterone 7124 7l Ad] o3t o
¢ 93zlo2x morphine % pentazocine 9] 3=
corticosterone 3 7}2-2-¢] @ & naloxone 5} diazepam
2] o33k& ACTH % picrotoxin ] &=} corticoste-
rone =7} o} § naloxone s} diazepam 9] 2R
B3} aRdstd Fr2e ARE Agsld mus
x oo,

MErE ol Uy

1) AEFEL AT AR 154 A7 A
T 20gWSY AT ¥4 mouse B Fgow, 43
T 129HIE 1Eo2 st Bash 2ol FRagch
A) &% FA4T
® 94495 (saline) FAT : A E2F
® Morphine HC1 20 mg/kg FA-+
® Pentazocine 30 mg/kg FAF
@ Naloxone HCl 1.0 mg/kg FA-F
® Diazepam 5.0 mg/kg 54T
® ACTH 5.0 U/kg FA¢
@ Picrotoxin 4.0 mg/kg FAE

B) & AXAE
@ Saline 52Ax)2 7

® Naloxene HCI 1.0 mg/kg 5EAX A+
® Diazeparr 5.0mg/kg 6083 A 3T

* A7 BE o4Ee B FASGH.

2) &4 corticosterone &3 : 24 114 A Xl mo-
use X5 Ax}ste] oxalate o AL P4 4
0.2ml & o]-83}e] Zenker-Bernstein uly] 18] =z}
Amico-Bowman spectrophotofluorometer & excita-
tion-wavelength 470 nm, emission wave-length 530
nm oA Z3stgH

3) B A -8R EL vhedt 2

Morphine HC1 ()4 3413 4F Al)

Pentazocine (v} 9 4 3] A} A))

Naloxone HCI(Endo Laboratories, Inc. #})

ACTH(Armour Pharmaceutical Company A])

Diazepam (275454 A1)

Picrotoxin (Sigma Chemical Company #))

Corticosterone(Armour Pharmaceutical Comrpany

A)
84" Y H

1) Naloxone % diazepam F AT

A8 R corticosterone X} (226, 96117, 67 ng/
mDed] w3t Yelds FATEHEZE)Y 308
604-¢] ¥ corticosterone x| &= ¥ WEL Holx &
ok, ©)E&F2] ¥ 3 corticosterone 2|4l u]3led nalo-
xone 1.0 mg/kg FAF 9 diazepam 5.0mg/kg F
A¢) &% corticosterone AjE W W EL Relx ¢
skek(Table 1).

Table 1. Influences of various drugs on the plasma corticosterone level in mice

Medication

Minutes after medication

0

15

30

60

Saline
Naloxone

Diazepam

226.96:£17. 67
”

/4

243.15+24.12
263.721+29. 01

261.764-21. 32
269.70+£19.73
258.70124.18

260. 331+20. 86
248.59125, 33
241.14121.28

Morphine

Pentazocine

14

7

642.251+42.€5
635.89147. 01

463.37:£37.01
504. 84142, 67

ACTH

Picrotoxin

“n

V4

566. 741-38. 37
638.35+:57.25

758.921+60. 85
646.19+49.77

662.19456. 41
465.40-+39. 67

All values represent the mean-=S.E. of 6 samples(Unit: ng/ml)
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Table 2. Influences of diazepam and naloxone on the increase of plasma corticosterone induced by
morphine and pentazocine in mice
Minutes after medication
Medication .
30 60

Morphine 642. 25442, 65 463.37-+37.01
Naloxone+Morphine 668.501+38. 86 427.50+33.12
Diazepam+ Morphine 321.19+-23. 73*% 271.09+23.61%
Pentazocine 635.89+47. 01 504. 84142. 67
Naloxone+ Pentazocine 618.17+46. 80 456.821-36. 83

Diazepam + Pentazocine

340. 44£36. 52* 240. 651:26. 92*

* indicates p<{0. 01
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Fig. 1. Influences of diazepam and naloxone on the increases of plasma corticosterone induced
by(A) morphine 20 mg/kg and (B) pentazocine 30 meg/kg in mice.
Each point represents the mean of 5~6 samples.

* indicates the statistical significance.

2) Morphine 2! pentazocine FA}Z

Morphine FA}E : morphine 20 mg/kg ®H5 FA13
302 = 60%-¢] #@A corticosterone x] = Z-7F 642,25
+42.65 B 463.37137. 01 ng/ml 24 Wl 2T 95}
o WAL A4S Lgeml o]Ee
kgl A2 2 ¥ W 5S Ro|x| 99k o} diazepam 5.0

naloxone 1.0 mg/

mg/kg A el Heted = 2 Fr AAEA A
g v} (Table 2, Fig. 1a).

Pentazocine A} : pentazocine 30 mg/kg w+5-
A 308 @ 604
635.89+47.01 & 504.
Hshe] A AT A45E
mg/kg AX A 2 2 45 Rl

%’:.
z

N

83 corticosterone 2} = =7
84442, 67 ng/ml 24 o} FFo]

naloxone 1.0

o

1} diazepam
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Table 8. Influences of diazepam and naloxone on the increase of plasma corticosterone induced by ACTH

and picrotoxin in mice

Minutes after medication

Medication
15 30 60
ACTH 596. 741+38.37 758.921+60. 85 662. 193-56. 41
Naloxone+ ACTH 587.25143.50 764.25+169. 67 645. 30:58. 08
Diazepam+ACTH R 791.03+58. 41 713.15--66. 40
Picrotoxin 638. 35157.25 646. 19+49. 77 465, 40-:39. 67
Naloxone+ Picrotoxin 607.77+39. 32 605. 21-+56. 09 395. 46148, 91
Diazepam + Picrotoxin — 644, 30+:47.27 437.124:39.32
800~

400+

PLASMA CORTICOSTERDI ng/mi

0IA - 4
¥ 4

181

ACTY
¥’ 4

T

T ]
0 30 60 0 30 60

minutes after medication

Fig. 2. Influences of diazepam and naloxone on the increases of plasma corticosterone induced

by (A) ACTH and (B) picrotoxin in mice.

5.0mg/kg AX Ao Qi 2 F7H7t dAskA o
A= gl v} (Table 2, Fig.1b).

3) ACTH FAI2

ACTH 5.0U/kg b5 F41% 158, 303 Q6029
g4 corticosterone x| = 7 596, 74+38.37, 758.92
£60.05 ¥ 662.19156.41ng/ml 24 HAF 42
HeEw o] &L naloxone 1.0mg/kg © diazepam

5.0mg/kg AA A Foll 5te] @ F3F& 2bA ggpe}

Table 3, Fig.2a),

4) Picrotoxin FAlT

Picrotoxin 4. 0mg/kg 25 FA4%F 158, 308
6022 ¥} corticosterone &= 27 638, 53+57. 25,
646.19+49.77 W  465.401+39.67ng/ml 24 A%
A4S B¢ .2 naloxone 1.0mg/kg @ diazepam
5.0mg/kg AA A Tl AL o 9L WA g9
v} (Table 3, Fig. 2b).
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) &t

Glucocorticoid ¢} Hul»} 2 CRF s} ACTH 7} =1
M3 E feedback ZRE Wird FA Aol 3
2 ACTH inhibitory polypeptide 7} ¥ stz A F-
2o}, ool AT B4 dFELWA gt 2
ACTH 9} g-endocrphin & E-F proopiocortin ©. 2%
Bl FA D, stress 4] ¥ TR G lA Ao FE
A»x g, =i ACTH 484 9] opioid &3] A}
olel] Aol glei e ACTH g} Opioid%élifﬂ 2
7o FgA e Wetd 4% AHHe] dom?, ofEH
morphine ¢ ACTH 4] 2]35}ls o}7) % &4 cortico-
sterone 2712 714 A7) 12 ukv) £ opioid A F-F 3}
ACTH| 93t g e BxFe] g ¥,
‘Gibson 5¥-& opioid 8] AFFZ I 9ol WAl
-opioid ¢} corticosteroid &) <¢kx AZHFo] FQ3lr}
3 wastgd 6l ACTH & 2ez+& 4 .25) 3 cortico-
steroed &= 2.9} Ahyts 2% vhebd oha g1 42528,
CRF 23] GABA 3} noradrenalinee] 2)3le] o
A 5 1. serotonin ¢} acetylcholine o] 98} =75
=, %3 GABA X CRF 201X 73¢ negative-feed-
back interneuron &) A7 EEdelzlm e,
28] 3 GABA agonist 7} morphine ¢ &5 3% 3}
ANt B2z} glort 29t AhbEE B minihio
X 9}, z8w] GABA 4-&5]—regulator unit o)
bezodiazepine &7} oA u®
zepine A oFEo] GABAA AlZAws A
e AHLNLS 3z 4elb], benzodiazepine A] <
Bo) stresse] 2% &} corticosterone =yl oA
dht ACTHe 9319 o3 S7E QAsA 2
g3 s benzodiazepine F-%x) &) shkel diaze-
pam & fii benzodiazepine F& Z&Mpel] vl bl ARA Q)
AETee st gH,
olol& A4 E w]Fe] Mol WA opioid polype-
thde Eo] ACTH, GABA agonist ¥ benzodiazepine
| obEs A8l Yot AL AT + g
o}z} F4FAL @b 20 mrery A EAEel o
A corticosterone - FsFAzlvbw b+ 22, picrotoxin
2 GABA A AAA #A4std CRF 2a g F714
Zl o 24 &7 corticosterone -3 Z7A A} e
urerAd AlEAlQl mor-
phine 3! pentazocine ¢] #x} corticosterone <-7}=F
Al mAE 9 #2ES orgd 2Fo ACTH

& b

benzodia-

2, naloxone 3 diazepam o]

gl picrotoxin &] %A} corticosterone off =] of gk

& wla sy,

1) Morphine 2l pentazocine 2| %t corticoste
rone 71220 0jx|= nalexone 1} diazepam

o I

Morphine ¥ pentazocine 25 3 corticosterone
2 2718 By Ed €L naloxone o Yated Ny A
%‘Eki gbx] ¢koko ) diazepam ol &3l HAF o

£ By}l olelze Asli naloxone o] morphine
«] ACTH Hu) LS gAlstgohe Jafferd] ¥m gl
naloxone o] morphine &] &=} corticosterone 7}t
45 JAFEE 2599 BagE thEy nalo-
xone ©] & corticosterone 71285 Jveld 4 9
v} Gibson 5398 gl A Felzg 22
AZRAch, =3 morphine 9 pentazocine & A
corticosterone Z712Fg o] diazepam o) &]sted &5}t
A A H ¢l o] diazepam o] morphine ¢ %
E3pol @S A Z3lvhE Shannon 09 B

aglE AtsEll diazepam o] morphine & 2 FF )
2 oA gl Mantegazza 5322 B 3ol A= E A
o2 P75, o)l e .2 GABAs CRHE

] A Ad =) s}e] negative-feedback interneuron £
A7 D282 el benzodiazepine A FEs] GABA
A ARAZEE FAANLTE RIHHD el @)
L AR Aoz Wg FuEE ASE ARHY
thed A4S AYstg

2) ACTH o &%+ corticosterone S7+& 0 O[]

= naloxcne 4l diazepam o] FEF

Opioid agonist &] # 3+ corticosterone & 7}3-g)
Q1A 2 AR ALR3 FAALY Aol
Sloan®® % Hughes $%92) Ru = ] Fo & uﬂ} 214
morphine 2 pentazocine o} o} g+ dlazepamq 4 A
a3k $AFAe] AT TR FEo2 et 9
b A8se] ACTH S &3 corticosterone %71t
2o 1% naloxone T diazepam ¢ < ATty
&l u} naloxone s} diazepam -2 ACTH & =2
8¢ wA A Zebgch. ¥ naloxone o] ACTH
9] &7 corticosterone 5713t FEL wiA = X
e FA9de ACTH g opioid #8471 715
Hqoexn FAset: Gispen $4¢ FA3 ACTH ¢
¥ corticosterone F-7H2g-6]
olete] A=l Gibson 5222 Mgl

opioid agonist 5-¢]

naloxone o
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AabEly ACTH 9] zHg-o] naloxone o] &]3le] g+
A= glvte Lymangrover 5228 Bl daisE A
o2 2%, =3 diazepame] ACTHS ax
corticosterone 5713F-gof] ¥ G3L nA A XIge
d] ¢] & chlordiazepoxide 7} ACTH 2] corticosterone
EuZe& A Frie Dasgupta 5399 Rwmel 4k
=1} diazepam o] ACTH ] corticosterone Eu]zh&
% A FA EFdohe Fur$'9¢ Bage 43 de
2. 24 opioid ¢] ¥ corticosterone S713fgeo] &=
F4¢ FEd Aelete HE Atsle dW$ FrjE
+ AR AR,

2) Picrotoxin 2| &%} corticosterone E7}1L 04

ojx|&= naloxone Tl diazepam 2| &k

wlel4 Ayl ACTH el o} 3k naloxone 3} diazepam

o] ggkor wlFo] Eu 4A4dZEI sHidl CRH
FalE by AE Z'<1-7‘ﬂ A5t GABA 9 =g
Agrsted ACTH vl & g2]3] A= AL &

# 2 p1crotox1n23>4 &} corticosterone F 7124
o g+ naloxone % diazepam ¢ ¢J3kg -FsIwl ub
naloxone 3} diazepam o] picrotoxin ¢ #H= cortico-
sterone 37}aHgol JF& SAN FgiHh sk 7
& A& diazepam o] picrotoxin el &g 7= 28-&
HAFA AP B us%108me. GABA 43
2 olA A W7 HuFH3 Aol A B
#, picrotoxin¢] & A corticosterone &7} 7
@Ago] W diazepam 9] 24 oFarel 3% HE 7|
Ao2 et AddE Fol2e 44024, o
GABA 484 9] o]34%3 Fals)r) diazepam
o] picrotoxin-sensitive GABA £33 o] d§-& n]x|

25t FAex ARFc

B A8 g o2 ulfe] Ea, naloxone 3t dia-
zepam o] ACTH % picrotoxin-¢] &3 corticosterone
Z77 o] 935S v)alx E3l4g .2 naloxone 3=
2] diazepam o] morphine 3} pentazocine &} &3
corticosterone F 7228 & 28] oA} s}g -2 opioid
4 £3d9 A corticostrone Trtapgo] A5} 4
9 g TEAel Fgolsl e} opioid 4449 B
o] hypothalamo-pituitary-adrenal system (HPAS)«]
A5 F544¢ Fgo= ehln, o] Bol ol g diaze-
pam ¢ oA FE =3 GABA A AAAZ Fxlhgol
obyd ThE Al gt veldE A4AltE A 2R
AEH E v Ax}EL, stressel] 2§ &4 corticost-
erone =718 o8] benzodiazepine fZx) o] A 3}

A= &3] 74 = A 4] clonazepam &) F37} AF 7
shgivhn Furdge] nustgonz $3a44s, 44
44 9% 22984 $94 5348 debi & diaze-
pam 3} Z=] benzodiazepine =3 24 wlmA 44
¢l 82 el = bromozepam, flurazepam 2
clonazepam 54”o] morphine ¥ pentazocine & &3
corticosterone 5 7-3-g-o] w2 &= 3k i ATE
AL vt o bk opioid 4§Ald] =gk
opioid B ¢] 2 ol w]x] & benzodiazepine A <¢E¢)
Zg 9 A AAATEAD o) 3 opioid B3 5} ben-
zodiazepine A B9 A&z Lo ot GoE HS
FFshdol ¢ A2 A4BH T BT,

- =3

Opioid 4 &2 ¢ &7 corticosterone F7}7] 4o =)
g 79 ¢3ko 24 naloxone I
morphine 3} pentazocine ¢] &3} corticosterone =7}
gl malE 93 % b 2Eo| picrotoxin 3}
ACTH®| %7k agoll =A% 93¢ wa sl
B3 2 ASE Qg

1) Morphine 3} pentazocine ¢} 44 corticosterone
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21} diazepam o & 3he} 4 W) A H Gk,

2) ACTH = &3 corticosterone ] £715 By
d] o] naloxone W diazepam ¢ ¢l H gL
e kgt

3) picrotoxin & 843 ¥ A corticosterone 9} F
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