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(NE), epinephrine(E)E% 23 nmHg 3,
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ACTHS] Eu)of tha) = dopamine!™'’, NE, ER2~1%,
serotonin'> '®, acetylcholine'”, amino acid neurot-
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a. Diazepam 5mg/kg Fol

b. Clonazepam S5mg/kg Tl

c. Flunitrazepam 5mg/kg ¥
3. Dexamethasone(5mg/kg) %]
4. Muscimol(5mg/kg) A= 2+
5. Baclofen(5mg/kg) 2] |+
6. Picrotoxin(5mg/kg) AT

A7) B BF B FAsG oM, A

Products Corporation)& A}-4-38t% gamma counter
(Packard auto—Gamma 500) & ©| &3} WAlsS
=273 dda9d. A= logit B/BoE Y=, log
ACTHE XZozste XEZME 1 £ 2H749
ACTH® =& Atstdch
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Diazepam, clonazepam® flunitrazepam-< $H=r =
F(F)NA 71Ewgkom,  dexamethasone(Sigma
Chemical Company), baclofen(Sigma Chemical Co-
mpany), picrotoxin(Sigma Chemical Company) %
muscimol(Sigma Chemical Company)eo] AFHEZ L
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Diazepam 5mg/kg2 clonazepam 5mg/kgE £-74u]
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£ ZhAvgte] fo)Elglon
3] 8.5 21t} (Tablel).

Benzodiazepinesoll 2|5t 35 ACTH gis}of 0|

o rOI'

X|= Dexamethasone2|

Dexamethasonewhi FoJol ojs]4] ¥4 ACTH
A= FY3 ZA2E Vel 9o, dexamethasone
£ dAA} & 299 diazepam, clonazepam™
flunitrazepam2 WZ2FYE DEZo o B A

25 fFofstA 24 A (Table 2).

Benzodiazepinedl] 2|t @& ACTHEIS0 O|X|=

Muscimol2| &k

Muscimol®= %ol 2Jjx &4 ACTHA =
zTol HEA H¥EE HolA ¢tor, mus-
cimol-& A3t & diazepamFIA] 1, 22 347}
%ol 32 ACTHX & 75.25+29. 10, 52.0+8.26 2
53.33+13.59 pg/ml2M, izl vaNe dh
& BEfou, diazepamTE FojFd HjsME
WNFe wele Frlsle A%S Jehido

(Table 3, Fig 1). Muscimol& X X3t & clona-
zepam T Al 1, 2 2 377 F9 ¥F ACTHE
66.67+10. 74, 127. 2545, 07 2 127.0+11. 57 pg/ml
2A dzzel wside ¥ 3t gdey, clo-
nazepam©5 S ol vl M= Z71E JeR Y
(Table 3, Fig 2). Muscimol& ™ X3 3 flunit-
razepamFoJ A 9] E4 ACTH 2] 9] ¥ 3= o) 2ol
Hsle = Frlete Aeg Belen, flunitrazepam
@5 Fojwe] W] Zrke) A¢E Jehidd
(Table 3, Fig 3).

BenzodiazepinesOl| 2|8t &Z ACTH Histof Of
A= BaclofenQ| &t

Baclofen@% %o ¢Jax &4 ACTHE® ulz
ol His|A ¥ wislE Ho|x] ¢eko ™, baclofen
o

A 25 3 diazepame FoIA] T B8
Me F7hke AFS Jehiden, diazepame
=

% Fodd HEiMde #o% Z7FE JEhd
(Table 4, Fig 1). Baclofeng #A 28t % clonaze-
pamFoiA] 1, 2 2 3A17F Fo ¥ ACTHA =
65.23+3. 38, 69.331+4.26 2 63.67+8. 41 pg/miE XA
izl ¥ e iAo, conazepamTHE

Table 1. Influences of benzodiazepines on the concentration(pg/ml) of plasma ACTH in mice

Hrs. after injection 1 2 3
. Treatment
Control:Saline 100. 25+ 3. 67 94.00+1. 53 112.80+12. 50
Diazepam 24. 75+5, 06** 39.75+6. 78** 119.00+28. 71
Clonazepam 22.00+7. 14** 25. 75+5. 92** 109. 00+20. 20
Flunitrazepam 39.50+11. 57** 99.75+18. 17 150. 30+33. 50
Dexamethasone 60. 33+3. 67** 57.30+5. 7% 50. 67+8. 6**
Muscimol 112.33+23. 67 120.60+13.5 118.45+10. 6
Baclofen 125. 00+ 10. 2 112.60+8. 4 120.00+17.5
Picrotoxin 114. 32+21. 38 110.40+9 35 100.50+18.3
** 1 p<0.01

Table 2. Influences of benzodiazepines on the changes of

plasma ACTH concentration(pg/ml) by dexamethasone

m mice

Hrs. after injection 1 2 3
Treatment
Control : Dexamethasone 60. 33+3. 67 57.30+5.70 50. 67+8 60
Diazepam 20. 25+5. 82** 14. 75+6. 17** 32.70+7.20
Clonazepam 23.75+9. 90** 26.25+12. 69* 20. 50+6. 50*
Flunitrazepam 50.21+5. 80 67.31+10. 50 60. 50+9. 80

p<0.05, ** I p<0.01
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Table 3. Influences of benzodiazepines on the changes of plasma ACTH concentration(pg/ml) by muscimol in mice

Hrs. after injection 1 2 3
Treatment
Control . Muscimol 112.33+23. 67 120. 60+ 13. 50 118.45+10. 60
Diazepam 75.25+29. 10 52. 00+8. 26** 53. 33+13. 59**
Clonazepam 66, 67+10. 74 127.2545.07 127.00+11. 57
Flumtrazepam 112.00+33. 94 139.50+12. 44 174.50+11. 81**
1 p<0.01

Table 4. Influences of benzodiazepines on the changes of plasma ACTH concentration(pg/ml) by baclofen in mice

Hrs. after injection 1 2 3
Treatment
Control : Baclofen 125. 00+10. 20 112 60+8.40 120. 00+17. 50
Diazepam 105.00+23. 44 135. 00+23. 87 173.67+18.0
Clonazepam 65. 23+3. 38** 69. 33+4. 26** 63.67+8.41*
Flunitrazepam 56. 27+10. 20** 68. 27 4. 20** 87.00+11. 20

* 1 p<0.05, ** I p<0.01
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i 1. Influences of dexamethasone(O—0), muscimol( ®—@), baclofen( 5—0 ), and picrotoxin( =—=8 ) on the
changes of plasma ACTH concentration(pg/ml) by diazepam( &—& ) 1n mice.
*:p<0.05, **: p<0.01
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Fig 2. Influences of dexamethasone{ 0—0 ), muscimol( #—), baclofen{ 0—=o )}, and picrotoxin{w—mn) on the
changes of plasma ACTH concentration{pg/ml) by clonazepam( &—a } in mice.
s
1<l

200 T T T }

150 1

._.
2
T
b
1

a0 + ot

Plasma ACTH concentration {pg/mi)

)
1 2 3

Hrs after injection

<D
-

Pur 3. Influences of dexamethasone{ 0—0 ), muscimol{ ®—® ), baclofen{o—03, and picretoxin{ #——a } on the
~~ ACTH concentration{pg/mi) by flunstazepam({ A—&) in mice.
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Table 5. Influences of benzodiazepines

on the changes of plasma ACTH concentration(pg/ml) by picrotoxin mn

mice
Hrs. after injection 1 2 3

Treatment

Control : Picrotoxin 114.32+21.38 110.40+9.35 100. 50+18. 30

Diazepam 30. 75+2. 87** 27.25+4. 70** 125.75+17. 39

Clonazepam 73.75+9.34 83.75+14. 68 102.50+13. 11

Flunitrazepam 88.50+18.05 96. 00+10. 70 93.76+13.87

**p<0.01

Bo o HafiMe 1A1ZF 2 2417 ¥9 HEle & A ks 2, BZD& A9 BE+E immunoche-
23t E7+& JelH Y (Table 4, Fig 2). Baclofens mistry#H 8690 oJslA WA A How, BZD
A3 ¥ flunitrazepamEA AL 1,2 2 342 3ol &= central typed} peripheral type] 2% o]

T & ACTHX = 56.27+10. 20, 68. 27+4.20 U
87.0+11.2 pg/ml2 A hZF 2 flunitrazepam© =
F-of ol wlsiA FZAE JeR U (Table 4, Fig

3.

Benzodiazepinesti| 2|8t &ZH ACTH His}o] O|

X|&= Picrotoxin Ggt

Picrotoxin ©= %o oJaix d2& ACTH= df
Z7 s 8 HalE Holx ¢t o ™, picro-
toxing A x| g FaA 1, 2 &
3AIZE $-9] "4 ACTHA &= 30.75+2.87, 27.25+
4.7 2 125.75+17.39 pg/ml2 A thZTo vls|A
= 798 ZAE Yl L, diazepamd s Fo
ol oSN E H WEE Holx] ggkt(Table 5,
Fig 1). Picrotoxin® A% %3t ¥ clonazepams ¥
oAl 1, 22 3A1ZF $-9] E4 ACTHX| & 73.75+9. 34,
83.75+14.68%2 102.5 +13.11 pg/ml= A thx o)
sl e 7H2sR o) clonazepam© s Fof 7o)
Haj e F7He E 9ok (Table 5 Fig 2). Picroto-
xing A X3 3 flumtrazepam FHA9] 1, 22
A7 3-9] ¥ ACTH=) = 88.5+18. 05,96.0+10.7
9 93.76+13.87 pg/ml2 A vl ol HlE)A] 72l
73&-e Jell o™, flunitrazepam &5 Fof Fol
Hsi A= 8 W3 E Vel A gkekch(Table 5, Fig
3).
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Benzodiazepines(BZD) 2] ¢F&] 2t8-& GABAF &
A, barbiturate=& & 2 chloride channel®| 23}«

zAHE 2EA Qe s e Aoz @

o™, & diazepam® anxiolytic effect¥ GABA
842 complexE ©]Fo] YeEl} central BZD
(cBZD) & &4 9] #-golt}. Peripheral BZD(pBZD)
FeAE T2z F AP, AA®,
A2, Hauo EAgu s, HIA=
F AAANME o] FE&AV TAFHAY. &
1go M= pBZDAZ AV Ao & USS
M Al ste], benzodiazepinesAl ¢FE Fol XX pBZD
—r%"ﬂ o] F13}Alo] 247} o} E diazepam, clonazepam,
flunitrazepame] & ACTHX WHEo] wA& 4
ke gEela, ol 5 Walol viXv= GABAY %S
¢to}lH 112}, GABAs 84 AEAQ  muscimol,
GABAs524 A3 A2 baclofen, GABA & 4
g+ ¢l picrotoxing AHE- 3] A ¥ skich Benzo-
diazepinesAl <FE% diazepam2 ¥ ¥ cBZD¥
pBZDF& Ao 25 A 3}Ad o] glo], clonazepam-&
cBZDF & Aol 21s}go]l Fom, pBIDFEA =
Aol FgAde] gle dEHA oFAelth. Flunitra-
zepamE pBZDF-& A Bt} cBZDFE A o 23} of
Z.& okA) o)t} BenzodiazepinesAl & pBZD 8 o]
24-3}e] hypophyseal — pituitary — adrenal (HPA) A
o 9gg v 4 A2 Abdot, 29 8T H e
o}# B3t Calogeros 2 pBZDF & &AW
#19) Ro5—48647} ¥4 ACTHE Z7hA17 0.0, o]
A& corticotropin releasing hormone(CRH)°] &
7hgol e At Bug ub ook ey, 19
A4 PK11195% o2& Ro5—48642] 282 2
G A7 oY, Rob—4864°] 23+ pituitary —adrenal
functiond] TAE HIIAe EIHch ol=ZA
pBZD+ &7} HPAZ &A438 Al7|ed 7195 A
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HEZo pBID4E4 2% xR v 52 F
=9] PKI111958 ©@=5%Fo] 3&d AFH ¥
A2 A5l ¥4 ACTHS} corticosterone & 7}
7 HY9EE Busteh B A diazepam,
clonazepam¥ flunitrazepam-& 5.5 93 ACTHA) &
FestA A A7 2™, dexamethasone-& A X
AL o]EY AdAE UK AEH o2 Ve
oluf 1A1ZF Fo] A ACTHAIY Aol 9lojA
T 7t zole B 4 Ach(Table 2). o]k
A= Ro5—48649F #S w43 pBZDEFA Y}
EAHANAE o] &5HA AN Calogeros 2
Histe Awtd ZaE ¥o BIDSEA S #Y
Hol g JAAAGEdEe] ALE £ 9o
F=5o] B H¥o)A GABAA & 2§ FES
AHg-&ted 2@l 19743 Makara®t Stark*V e
GABAE ACTHR2E 9A1A7]1aL CRHEHE 9
AAZITkr sHom, Acs$t Stard®+= 3—merca-
ptopropionic acidZ %<3 GAD(L — glutamic acid
decarboxylase) A& #A4A1ZHSd AW corti-
costeroneX| & Z7 EIQct BIstgch £33 F
244 o] chromaffin A o] pBZD4&- A 8wk o}r] 2}
GABAY 273 A7F X3t gigo] FHHS U
3% GABAs& A= catecholamine (CA)++gl¢}l &
#A 7 glow GABAaFT&-A o o3t CA Fl7t
o]Fo] AP o) B AP Ade|A, GABA4
F#A muscimol ¥ A] diazepam, clonazepam™
flunitrazepamol] ¢}%F & ACTHX] Zies FE9
ol ot oA EHSlem(Table 3), GABAsR
A4 baclofeno] 9 &AM+ diazepamol] 2|3+ F A
ACTH=| 9] Zawho] fof3tAl A=At Diaze-
pam-2 clonazepame|4} flunitrazepamX®.t}= pBZD
FaAle] 3ol FonE, muscimolo]tt bac-
lofenol] 2] 84} 513 ¥4 ACTHS 549 2347}
veld Aoz A8 #Ht) Picrotoxin® diazepam 9]
74 ACTHH3bl= d 93-S F32 Z3pgort,
clonazepam, flunitrazepam®] 8% ACTHZ &+ o
Al 3k th(Table 5). & 439 23, g2F £
n = Jejrx g AAAY 2o 4Fgs W
A3 A= 2319 o), benzodiazepinesAl ol ol§ 3
Z ACTHA 9] 74342 diazepame pBZD4~
Ao Ao g Aoz AZET, clonazepamH
flunitrazepamel] 9]3+ #4329} diazepamol 293 7+
29 zjoli pBZDFEA ) Wik sty zo)gl
2

Aoz Agdch 3 GABAYE 3¢ Halya

o Z-83}a] benzodiazepinesol] 13 ¥# ACTH
ol 48s nAn, 9O 2 benzodiazepine
SA19k GABA F&H oke} #A o] e 244
AR U8 ge A7t destele AlrEdh

(@) [e]3
e =

Peripheral benzodiazepine(pBZD) <& 7} A
eI, HalaA Y RAlo] EA3te] hypophyseal
-pituitary-adrenal axisol| TSI} UYL LA
A Hh B Aol & benzodiazepinesA b EF
o A1 pBZDF=& Aol #3}do] Z+2} thE diazepam,
clonazepam @ Abeshe], €A
ACTHO "X & 9 1, 2% 3% #2ein
ol# gt Wt 7|Ho UFE B E A GABAT
& Aol F-&ste ofAFE ALE e Th 2L A ALEE
benzodiazepinesE-& &5 8% ACTHAE A
72, o]+ dexamethasoned* X|o] &J3to] ¢ &
HAAslAth GABAF&A A§A GFE oaire
2Zritt zlolE H=dl, muscimold] 2]3iA =
diazepam& ¢k7te] Z712 H o1}, clonazepam™®
flunitrazepam-& & A3 F7+E ERARITE Baclo-
fenoll 28] A+ diazepamol 213 @74 ACTHH|7}
HAsA ZF7tE e}, clonazepam®  flunitraze-
pame 9F7He) F7bE Jehi vk GABAFEA 2
g7 el picrotoxinol ¢]8]A diazepame 4 &g A
¢49k o1} clonazepam™® flunitrazepam2] 7+ ACTH
o] ZHAzg-e A=A

o]Ate] ZFE Hol benzodiazepinesAlel B
ACTHZ 42242 pBZD4&A|7t #o=m], GABA
A FEA7 9 £ F Ue o2 ArEg

flunitrazepam-&-
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Effects of Benzodiazepines on the Plasma ACTH Concentration in Mice
Soo Kyung Kim, MD

Department of Pharmacology, School of Medicine,
Keimyung University, Taegu, Korea

In the light of the localization of the peripheral benzodiazepine(pBZD) binding site in hypothalamus,
pituitary and adrenal cortex, I have studied the effect of pBZD on the hypothalamo-pituitary-adrenal axis.
In this research, I have used diazepam, clonazepam, and flunitrazepam that have different affinity on pBZD
receptor. And this study was undertaken to examine whether the change of plasma ACTH concentration
by benzodiazepines(BZD) is mediated by GABA-ergic activation.

The plasma ACTH concentration was significantly decreased by diazepam(5mg/kg), clonazepam(5mg/kg)
and flunitrazepam(5mg/kg). And those decreases were potenciated by dexamethasone(5mg/kg).

Diazepam-induced decrease of plasma ACTH concentration was moderately inhibited by muscimol(5
mg/kg) and it was significantly inhibited by baclofen(5mg/kg) but, not affected by picrotoxin(5mg/kg).

Clonazepam or flunitrazepam-induced decrease of plasma ACTH concentration was significantly inhibited
by muscimol, moderately inhibited by baclofen and picrotoxin.

The above results suggest that the decrease of plasma ACTH concentration by BZD is mainly related
to pBZD receptor and 1s influenced by GABA-ergic activation.
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