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GABAA 2 DopamineAl of gF*

AR oS F G R FFwmokE A ol glwe

2%+ - ojuj@

ME

Diazepam® %3202 Z&3s dEQAAZA,
o2 & 9+ benzodiazepine(BZD) %A 7} GABAx
FE&A o BEFAE oA Yuhte Hom @
HA Art, Diazepam Iz HER Aol ]
A YT dHA o2 BgF 2 JANH &
A& 713A}ol hypothalamic-pituitary-adrenal axis
(HPAAY7} G4 3tE & FA 9] AP R A9, ghEeb
A2l benzodiazepineZ ¢FE-o] HPAAo] v|x& o
g Auie oS FnzseE AZEnh Ma-
heson® White 592 4 %9 diazepamS T Al &=
A7 (A FE FoAels 84 cortico-
steroneX|7} F7MERATE RAE stgew 19
2o B i thd: 9lrhs®), Diazepam< stressZ 13k
B4 corticosterone®| 2] F7}Al= YA AT A9t st-
ress7} Sl BAGHGME A A gt B
WD gl on, o]} AJHtEE HiWE gt §
A7 A¢) steroidogenesis¥ corticotropin-releasing
factor(CRF)¢} ACTH?] £33 oo 2 25,
w2 A 0 23 catecholamine(CA)A 4, norepine-
phrine®l] &]&A &7 ¥ 11®, dopamined] &A=
AR Arhnar ok, ojue] FAFA Mg CAA
A& ACTH$} glucocorticoidol] &8Al %35 Z7}
HAox doe,

GABAYE %327 A9 A prolactin, growth hor-
mone, lutenizing hormone 5 H#&Eo Eu|E
ZHWWFE T8 AR AGA o), FA FHA AN E
nicotine 48AE BAJNAL N CARNE 2
NG Bk, g gl weiss BZDS
EAe FEAHEE vel= central BZD(cBZD)
4=-8-A 2} & t}E peripheral BZD(pBZD) 4=& A 24

pBZDFEAE HTd HUd= EXxFo] 93
B dxHORE HAMAE A, 44, HA,
HnkA ¥, 49 Sole &A%t HAog dHA
glom%30 BZDsA| FEE 0| cBZDS} pBZDS&-%)
of tist o] tarka I, o] =AM E
diazepam-g Y| %3} clonazepam, flunitrazepame| &
% corticosteroneX] W&o th3 4FE @A,
olo] m]x]&= GABAA % dopamine’d FFTS <o}

Baz sk
TE Y Y

HAHEEZE 5UFLAA 3T A5 A
25g 2ol 7% mouseE U TGl AHEE
gov d¥gee g Eo] TEIFAC

1. tH&F(saline FAMT)

2. &% Foi

diazepam(5mg/kg), clonazepam(bmg/kg), fluni-
trazepam(5mg/kg) Zt7} FAMTE

3 HAAAT

1) 29 Z} T muscimol(5mg/kg), baclofen(s
mg/kg), picrotoxin(2.5mg/kg), apomorphine
(5mg/kg) & haloperidol(200pg/kg) A
AT

2) 29| 7} Foll ACTH( IU/kg)ek 1) 9] 2 &8
AA AT

RE GBS B FAM8FY 2 ¥, muscimol, ba-
clofen, picrotoxin, apomorphine, haloperidol-2 14|17}
AR &9x, ACTHE 108 Axx st 2z
& 257tE] W9l mouseE o] &ALt

3 corticosterone & B

24 1247 ol mouse A K& Hwtdlo] EDTA% 9

* o] EEL 19NEE AFUEE $FA7H 2 SAEYD ZARATHIRZ ool A S
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A o 3087 XS F 3000 rpmOE 9
AEEst & ¥4 02miE A}E38le] Zenker-
Bernstein ¥%30d] w}e}A] Farrand spectrophotof-
luorometer& o]-&3le] =43 g}

ol AP A& FE-2 diazepam, clonazepam,
4 flunitrazepam FF2H(F)E RE 7]F o
2o muscimol(Sigma Chemical Company), bac-
lofen(Sigma Chemical Company), picrotoxin(Sigma
Chemical Company), apomorphine(Sigma Chemical
Company), haloperiodol(Sigma Chemical Company)
3} ACTH(Sigma Chemical Company) o]t}

Ad ~
(= =

Benzodiazepines TS F0iT :

Diazepam(Smg/kg)s B4 43 £ 1, 2 ¢
3 AIZFel ZA3 PG corticosteronex = 747}
417.36+£71.49, 478.84+84.64, 146.86+21.58ng/m|2.
219 2 A17b5 9] E4 corticostroneS -5 3}A|
F7Fstaem 3A2k%9] A corticosterone x| &
7239 ek Clonazepam(5mg/kg)S B7hl Fo3t
F 1,2 9 3 AIF%e] 8 corticosterone®) & 24z}
269.05+47.97, 251.38+54.60, 159.02+17.11ng/mlZ
A Z7he AE th BFou AR E 7}
28t H . Flunitrazepam(5mg/ml)& 7 F o)
£ 1,2 9 3 A7t%e] YA corticosterone®| & 22t
245.99+42.49, 211.42+40.72, 113.01+26.26ng/ml1 = A
F7te) AFE Yh HYou 3 NiFde g
8F% th(Table D).

Benzodiazepines2| &Z! CorticosteroneX| HiS
O OjX|= GABAR 3N X ZiEmel P&t

1) Muscimol®] %J3F : Diazepam, clonazepam, flu-
nitrazepamg 242t o317 1A17kA ] muscimol

(bmg/kg)e FABtaL 1AM 2HE B3 corti-
costerone?| &= 7t} 86.93+10.86, 68.87+30.27, 94.61
+1616ng/mlZA izl Hste zZasigoy
(Table 2), diazepam, clonazepam, flunitrazepam THE5
of Al 9] Fobell HlEte] WA 3] A= Ak (Fig 1, 2, 3).

2) Baclofen?| %8 : Diazepam, clonazepam, flu-
nitrazepam-& 2+Zt £o}317] 1A 74 ) baclofen (5
mg/kg)S TS IANZEF 243 EF corti-
costeroneX| > 247} 73.10+13.1, 109.98+8.42, 100.76
+15.25ng/ml2 A 2o wEte] Hwslrh ¢l
2\ }(Table 2), diazepam, clonazepam, flunitrazepam
S5 Fof A o] F7te) Hlsle] @A) 3] o A %) A tH(Fig
1, 2, 3).

3) Picrotoxin® 9% : Diazepam, clonazepam,
flunitrazepam-& Zt7} §43}7] 1A2F Aol picro-
toxin(2.5mg/kg) & FA3IL 1N Foll AT YA
corticosteroneX| &= 717} 660.96+68.22, 684.79+86.72,
820.03+34.08ng/mlZ A 2T wEte WA P
Z7tE 212 v (Table 2), diazepam, clonazepam, flu-
nitrazepam ©&E5F AL Fto] H|El BE f9

t F7HE WER I (Fig 1, 2, 3).

Benzodiazepines2| &Z CorticosteroneX| Bis
O OjX[= DopamineZ®x| U Z&Ho| Agk:

1) Apomorphine?] %3 : Diazepam, clonazepam,
flunitrazepam& 242 §oJ3}7] 1413+ Aol apomo-
rphine(5mg/kg)& Foldlx 1A 75 243 &3
corticosterone x| = 717} 202.55+35.46, 287.49+10.74,
197.59+2249ng/ml2 A & Fo] B8l 2712
VERA 2AtH(Table 3). Diazepam& ©HEEoF9] &
7t BBt AAE o (Fig 4), clonazepam}
flunitrazepam2 FEF A ] Frto] Hsle] W
WHels Holx ghokrh(Fig 5, 6).

2) Haloperidol®] %3 : Diazepam, clonazepam,

Table 1. Influences of diazepam, clonazepam and flunitrazepam on the change of plasma corticosterone concentra-

tion(ng/ml) in mice

Hr. after injec. 1 2 3
Treatment
Diazepam 417.36+71.49* 478.84-84.64% 146.86+21.58*
Clonazepam 269.05+49.97 251.38+54.60 153.02+17.11*
Flunitrazepam 245.99+42.49 211.42+40.72 153.01+26.26

Control(Saline) . 225.21+25.8ng/ml.
Normal : 196.05+23.59ng/ml.
* 1 p<0.05 significance vs. control.
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flunitrazepam& 2tz Fo]3t7] 1213k halope-
ridol(200ug/kg) S Fo8laL 1A Fo 243 ¥
corticosteroneX| = 47} 626.38+55.33, 491.15+20.30,
758.56+56.93ng/mlE A diazepam¥} flunitrazepam
BoEgre] tEwe] ¥t {97 718 EA
© ™ (Table 3), diazepam, clonazepam, flunitraze-
pam< GEFEO T Frld HlEd BE fo7

%718 YetiAck(Fig 4, 5, 6).
Benzodiazepines2| 8% corticosterone®| §1&0]|
O|X|= GABAESA| X Zi&w(oll it ACTHS|
=13
1) Muscimole] gk 2-& . ACTH( IU/kg)}
o =

muscimol(5Gmg/kg)& FA3l 2 1A 739 diazepam,

clonazepam, flunitrazepam-& z}ZF Fojgta 147t
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Fig. 1. Influences of muscimol(Mu), baclofen(Ba), picrotoxin(Pi), and ACTH on the plasma corticosterone conce-

ntration{ng/ml) by diazepam(Dz) in mice

*: p<0.05, **; p<0.01 significance vs. diazepam.

Table 2. Influences of muscimol, baclofen, and picrotoxin on the change of plasma corticosterone concentration(ng/ml)

by benzodiazepines in mice

Pretreatment . . .
Muscimol Baclofen Picrotoxin
Treatment

Saline 106.69+20.52 106.91+24.0 906.10+98.0

Diazepam 86.93+10.86** 73.10+£13.1 ** 660.96+68.22**

Clonazepam 68.87+30.27** 109.98+ 8.42** 684.79+86.72**

Flunitrazepam 94.61+15,16** 100.76:£15.25%* 820.03+34.08**

Control : 225.21+25.8ng/ml.

** 1 p<0.01 significance vs. saline treatment.
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Fo =33 ¥4 corticosteroneX| = 247} 162.24
+13.33, 275.97+42.26, 266.75+50.80ng/ml2 A th=x
o) BHl&te] fog #AE Ve Ak (Table 4).
28y diazepam ©ERAT Frt vEte £
ol& 7rAE Vel g o.M (Fig 1), clonazepam, flu-
nitrazepam 9E-Fol7o] HFldE W3lE Holx
stoh(Fig 3).

2) Baclofen®] thdl &8 : ACTH(G IU/kg)$} bac
lofen(5mg/kg)S A} 1A17+3% diazepam, clo-
nazepam, flunitrazepam-< 2tz B sl 147139
2235 ¥4 corticosteroneX]| = Z+zt 137.64+16.88,
416,59+75.38, 216.03+4.61ng/mlZ A diazepam}
flunitrazepam FAAT A 2ol ¥ste FoT
48 JEtH(Table 4). Diazepame TEH
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Fig. 2. Influences of muscimol(Mu), baclofen(Ba), picrotoxin(Pi), and ACTH on the plasma corticosterone conce-

ntration(ng/m!) by clonazepam(Cl) in mice.
**: p<0.01 significance vs. clonazepam.

Table 3. Influences of muscimol, baclofen, and picrotoxin on the change of plasma corticosterone concentration(ng/mf)

by benzodiazepines in mice

Pretreatment

Apomorphine Haloperidol
Treatment
Saline 91.54+14.40 578.84+19.22
Diazepam 202.55+35.46* 626.38+55.33*
Clonazepam 287.49410.74** 491.15+20.30
Flunitrazepam 197.59+22.49** 758.56+56.93**

Control : 225.21+25.8ng/ml
* 1 p<0.05 significance vs. saline tré#ment.
** 1 p<0.01 significance vs. saline treatment.
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oAle Frte] vste Fod FAE JERIL
o (Fig 1), clonazepam& %719 AgE JeElA
o foatAle ¢ke.™(Fig 2), flunitrazepam2
AHEE Helx) gokch(Fig 3).

3) Picrotoxinell g 2H& 1 ACTH(5 IU/kg) S} pi-
crotoxin(2.5mg/kg)S FAFSIL 1A% diazepam,

clonazepam, flunitrazepam-& 24zt Foidla 14171

%o &A% g3 corticosteroneX| = ZtZ} 564.53
+76.69, 552.61+41.58, 777.0+97.64ng/mlZ A %
ol ¥ &}e] diazepam Fo Lo Mt Fo3 HAaE
e 21 cH(Table 4). Diazepame SEF T2 &
7hell B &he] £-918 M ELE RolA ke n(Fig 1),
clonazepam, flunitrazepam-& ©EFo T F7}o

vk fro3 F71E U ich(Fig 2, 3).

Ll wll B

Mu ACTH Ba ACTH Pi ACTH

+

Mu Ba Pi
Pretreatment

Fig. 3. Influences of muscimol(Mu), baclofen(Ba), picrotoxin(Pi), and ACTH on the plasma corticosterone conce-

ntration(ng/mDby flunitrazepam(FD) in mice.

*: p<0.05, **: p<0.01 significance vs, flunitrazepam.

Table 4. Influences of ACTH on the change of plasma corticosterone concentration(ng/ml) by muscimol, baclofen,

picrotoxin and benzodiazepine in mice

Pretreatment ACTH
Treatment Saline Muscimol Baclofen Picrotoxin
Diazepam 866.141+79.52 162.24+13.33** 137.64+16.88** 564.53+76.69**
Clonazepam 481.14+23.01 275.97+42.26%* 416.59+75.38 552.61+41.58
Flunitrazepam 561.08+79.59 266.75+50.80** 216,03+ 4.61** 7770 +97.64

Control : 225.21+25.8ng/ml
** . p<0.01 significance vs. saline treatment.
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Benzodiazepines2| &%t corticosteroneX| 0|
0| A= dopamine2 & d| X 2EH|0 CHEH ACTHE|
st

1) Apomorphined] ™3 &8 | ACTH( IU/kg) 2}
apomorphine(5mg/kg)& FAFI 1A17+E diaze-
pam, clonazepam, flunitrazepam2 22} $£&J38ar 1

681.84+24.05, 937.08+119.19, 875.36+126.83ng/ml
24 gzl Higte] Frte) AEgE el
(Table 5), diazepam, clonazepam, flunitrazepam
SERAEY Fbd HEle F93 F7ME JE
WA} (Fig 4, 5, 6).

2) Haloperidolol] t] & =4 . ACTH( [U/kg)o}

A7k %) ZA3 ¥ corticosteroneX = Zhzh haloperidol(200pg/kg)S A8t 1A 7+3 o) diaze-
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Fig. 4. Influences of Apomorphine(Ap), Haloperidol(Hal), and ACTH on' the plasma corticosterone concentration

(ng/ml)by diazepam(Dz) in mice.

*1 p<0.05, **; p<0.01 significance vs. diazepam,

Table 5. Influences of ACTH on the change of plasma corticosterone concentration{ng/ml) by apomorphine, haloperidol,

and benzodiazepine in mice

Pretreatment ACTH
Treatment Saline Apomorphine Haloperidol
Diazepam 866.14+79.52 681.84+ 24.05* 623.31+61.71**
Clonazepam 481.14+23.01 937.084119.19** 624.31+24.76**
Flunitrazepam 561.08+79.59 875.36+126.83 33591:+74.49

Control : 225.21+25.8ng/ml.
* 1 p<0.05 significance vs. saline treatment.
** 1 p<0.01 significance vs. saline treatment.
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Fig. 5. Influences of apomorphine(Ap), haloperidol(Hal), and ACTH on the plasma corticosterone concentration(ng/ml)

by clonazepam(Cl) in mice.
**: p<0.01 significance vs. clonazepam.

pam, clonazepam, flunitrazepam& 247} Foi3sla Btk ol WEMIH F A, testise]
1NZFEe) 238 ¥ corticosteroneX] = 2H2} Az, 2194 Tl la50e 4 A itk oW
623.31+61.71, 624.31+24.76, 335.91+74.49ng/mlZ Aol H419] pBZDF& A 23 HPAAA 9]
Al dizTol Blated 71 2 A4 AEE v 9 8kS ¥4 corticosteroneX]| & A Fo 2N F&F

) 9121 (Table 5), diazepam3} flunitrazepam-& T+
S5z vt FAAE Yot FoltA dske
W (Fig 4, 6), clonazepam-& THEE o Fo| H] 3}
FA% S7+8 ver A (Fig 5).

a

M2k

Benzodiazepines(BZD)2] 3&E<Ha8-0] F34 0
& GABAS} BZDF&A 0 7|9€E F&de & &
HAA QA T, FEAAE o9 FHE-S Yehle
BZD4=&3|, & peripheral BZD(pBZD) 48 & o} tf
g e &4, ofe] oA & o} 3 W Fa)bx| 7} ghr),
Peripheral BZD =8-A 2] &2 t)slj A= =

3 Bzl stgen, Ao L Yol GABAXY 2
dopamined N7 zAe] ofE Q& vF & Ue
718 A¥3l9c}h. Benzodiazepines”t 8% cortico-
steronedl] A] = g ako] s+ Rickels™7} st-
ress2 Q13 F7HE "F corticosteronex & 7t
2AIFY, A e A= BZDE % 9 BE9
Aol wel gEXg ¥A corticosteroneX| & &
ZEAZigk . ghepens, oy A4 A, diazepam,
clonazepam ¥ flunitrazepam-2 344 el ] moused]]
Folgtal 1,2 9 3 A7HEY ¥H3lE Hped, 2
Z M7 79 A corticosteroneX] & diazepam )
S 9% 2712 1Yo, clonazepam € flunit-
razepam §EE o FoAe ttah Frlete AgukS
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Fig, 6. Influences of apomorphine(Ap), haloperidol(Hal), and ACTH on the plasma corticosterone concentration(ng/ml)

by flunitrazepam(Fl) in mice.

**. p<0.01 significance vs. flunitrazepam.
el itk 3217kl 25 22l HEA &
g #HAaE YE AT Table 1), AARLER )&l g
UA)F 3l BZD )% 8% corticosteroneX] ] Z7}
Wi #AL 1A GABAA 2 dopamine’d 3
a8 E 12} muscimol, baclofen, picrotoxin, apo-
morphine ¥ haloperidolS BZDF 1A)7F Ao
AA A 8tk ACTHE 90 71¢8H WA X FE=
AR A AARTo RN BAd dxFem
ul X gk WA Gotr gk}, Chabot 592
3N E A FENAM = B3 corticosterone
o] 717} oA gRovE diazepame &
H3w H41 Hde] olv)e}, hypothalamo-pituitary
@31 3%tk Hollway5®2 diazepamo] ACTHel
o5t "3 corticosteroneX & ZAAZF o, 1R L
FAAA HAGEFA ] BE oJAE Aoy,
E-8] 170-hydroxylation®}# o] 7}4 oA ¥l
tod At 2HgHg AABIAL FRA4A F
3 71312 #A4 9] thale] = Miller B3 stress7}

(

e Fote) steroidv= BZD484) W GABA-ergic
ARG A ) &3t FF:0BAE AR
93 39k o] 2¥ A3 muscimol®} baclofenol]
9l A= BZDS ¥ corticosteroneX| 7} A&} A|
AAEQed, F5NAA o] GABA-ergic AAXG
Al ACTHY EHIE 74479 gdzdie Fal
9] GABA 443 % nicotinic &A1& A8
catacholamine(CAYS ¥ 24 84 corticoste-
roneX & A7) G0 Itz e, ofy
43¥e AFeA GABA F£&A EEAS], musci-
mol¥} baclofen diazepam2] ¥4 corticosteronex]
F71EHg-o s gAE JEidlen AEgAql
picrotoxin@ X X o] f# M= HAA A corti-
costeroneX| 7} &7}% o™, GABAx EHAQY mu-
scimol¥ GABAp &3 #1]] baclofen 3 2] A}o] 2|
Foe 2fole & ¢ gl vh(Table 2). GABAA &
HAA M ACTHE A A 3te ACTH o
AE} F7HE Byjew, oy BZD ofE7te 74
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ofAyo) Z}o] & K¢l (Table 4, Fig 4,5, 6), o] 4L
diazepam©] cBZD$} pBZD444 EFo) :3}E &
23 917] wE-o pBZD §-&-A ojF FEEH 9
3 Z8-e diazepamol A §&3 F717) oA E
1o} clonazepam, flunitrazepamell ¥]af] A%
Aoy Hol "z FAHUE FHFHoE
ACTHE | 93] o J%E weAog A48,
Dopamine’d 93-S apomorphine?] 3 X]A] BZD
9] ¥A corticosteronex]& JA = %l.2.1, halope-
ridol AX Ao &A= F71E HG=vl(Table 3),
dopamine’d ANAALEAE ACTHEH| o) da] A
Aoz AL, F4e steroidogenesisol] v 314
= R AHoR gy HEY Aoz Algdd.
Apomorphine ¥ haloperidolE A= 8l7] A
ACTH AX A& 3}9& o apomorphineo] 2|3
2 ¥ BDZe] 8% corticosterone &2 4
AY I ZF7}8 Ko}, haloperidoldl] €3] &7}
%99 BDZe] ¥A corticosterone Z7}2H4-&
37} f10tH(Table 5, Fig 4, 5, 6). o3¢ 48 &
&, diazepam F3A] A corticosterone 713t
49| clonazepam, flunitrazepam®.t} F35¢ o
GABAA 2 dopamine4 &3 A= BDZ2 ¥4 co-
rticosteroneX| & 7+ A1 oW, ACTH ¥4 dia-
zepam-S clonazepam¥} flunitrazepamol H]3lo] ¥
88t YA corticosterone 7838 dovtA] &=
Fgo 2 pBZDY F42 FFoA US vl EE
%3}, diazepam®] Y& corticosterone 7}3H-4-9
)8} GABAA % dopamineXd &Fo] FFH =
gzxAo g HoFo] Yehue Ao AlgdEn.

2 %

Benzodiazepines(BZD) #%E-¢l diazepame du}
2ol FESHA, ZolekAl, FHAA o)) Diaze-
pame] o]#l3 oFE|erg-& BIDFEA 8 F3:417
AL gAA AAALERS GABA(gamma-amino-
butyric acid) &4 ¢}o] DHE FA ) ¥t &
AT M diazepamo] 2]F EEEB]Y) g
& B3A ¥4 corticosteroneX| W3 E @& sl
83k H3le) Ysle] GABAA T+ dopamined]
BEA € A7} oug dFE XeVtE &
e wuz &gk ©Eo] BZDA S A central
BZD3} peripheral BZD =& Aol t}& 34§ 7t
9% clonazepam, flunitrazepam$& diazepam¥} b)

a3t H gtk

2 B, diazepame ¥ 1A1743-2] 4 corti-
costerone X & 9 3A F7A17 2.9, muscimolZ}
baclofen2 diazepam | F714H-4-S A s H . E3
ACTH F<o+ muscimol®|t} baclofen 2H-89] ¥
Q3ke )R FEagl. Picrotoxing diazepam )
282 A4 A A Apomorphine-2 diazepame] &
A corticosterone 7S AN halo-
peridole A<AlZTH ACTH Fojo ¢]3le] apo-
morphine?] #-&2 7Z18t% 9] e, haloperidol®] &
22 55} Clonazepam# flunitrazepam< %
o 1A% ] EF corticosteroneX| & vha F71A]
7l A%E Jeid o, fo st Ae gkt Mu-
scimol®} baclofen? clonazepam3} flunitrazepam$]
Z7HR &S JASH e, ACTHE clonazepam#}
flunitrazepam®] ¥# corticosteroneZ 7} 7 3ol o
3+ muscimol®} flunitrazepame] 3 corticosterone
7173 % 8 9¥g "RAA R3U3L, haloperi-
dolg Z7}A A, ACTHE clonazepam™ flunit-
razepamo] 913 Y corticosterone WE] M
apomorphine] #-8-& 4217 2™ haloperidol <]
Z8-& 4 AT GABAAY 2 dopamine’d AH
A= 87 corticosteroneX & HArARALH, HF
Al F7FAA 2% X T8 ACTHe 3te
diazepam& HA T F71E Ko)A gk} clona-
zepam, flunitrazepam-2 §-2] % 5718 B¢} Dia-
zepam T A] @4 corticosterone X & # A3 7}
How diazepam®] 83 corticosterone?] %713t
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= Abstract=

GABA-ergic and Dopaminergic Influences on the Changes of
Plasma Corticosterone Concentration by Diazepam in mice

Soo Kyung Kim, MD; Mi Eun Lee*, MD

Department of Pharmacology, Kovea Noh-A Welfare Association
Noh-A Hospital, Taegu, Korea*

One of the benzodiazepines, diazepam, has been widely used as anxiolytic, muscle relaxant, and anticonvulsant.
These various pharmacologic actions of diazepam have been known to be largely dependent on the benzodiazepine
and gamma-aminobutyric acid(GABA) receptor.

In our study, we observed the diazepam-induced alteration of plasma corticosterone concentration and the effects
of GABA-ergic or dopaminergic agonist and antagonists on the diazepam-induced change of plasma corticosterone
concentration. And we compared diazepam with other benzodiazepines, clonazepam and flunitrazepam which have
different affinities for central and peripheral benzodiazepine receptors.

As a result, the plasma corticosterone concentration was significantly increased by diazepam. The diazepam-induced
increase was inhibited by muscimol and baclofen. And the effects of muscimol and baclofen in diazepam were not
affected by administration of ACTH. Picrotoxin potentiates the increase of diazepam-induced plasma corticosterone
concentration. The diazepam-induced increase of plasma corticosterone concentration was inhibited by apomorphine
and potentiated by haloperidol. The effects of apomorphine and haloperidol were potentiated by administration of
ACTH. Clonazepam and flunitrazepam produce the increase of plasma corticosterone slightly. Clonazepam or fluni-
trazepam-induced increase was inhibited by muscimol and baclofen. The effects of muscimol and baclofen on cor-
ticosterone concentration were antagonized by ACTH. Clonazepam or flunitrazepam-induced change of plasma co-
rticosterone concentration was not affected by apomorphine and increased by haloperidol. The effects of apomorphine
were antagonized by administration of ACTH and was potentiated by haloperidol. The plasma corticosterone level
was increased by diazepam more than clonazepam or flunitrazepam and this action of diazepam may be dependent
on the affinities to the peripheral and central BZD receptors.
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