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Fig. 1 Propulsion of forensic study based on pharmacological
approach.
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Fig.2 Medical research area of behavioral pharmacology.

Fig.3 Whole view of the system.
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Fig. 6 Metrical analysis of animal behavior.
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Fig. 8 Daily fluctuation of behavioral patterns in two naive rats.
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Fig. 15 Behavioral patterns after daily administration of antide-
pressants in rats.
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Fig. 16 Three-dimensional factors after daily administration of
antidepressants in rats.
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Spontaneous motor activity(sMA) after daily
administration of CNS drugs in rats.
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Fig. 18 Spontaneous motor activity (SMA) after daily admin-
istration of CNS drugs in rats.
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Fig. 19  Pre- and postsynaptic actions of oxymetazoline (O, @)
and phenylephrine ([], l) in the rabbit pulmonary ar-
tery.

Left ordinate, presynaptic action (O, []). Arteries
were preincubated with 1.5 X 10°M ( —) *H-noradrena-
line for 1h and then superfused with fresh medium con-
taining 3 X 10 °M cocaine, 4 X 10> M corticosterone and
4X10°M propranolol. Each strip was stimulated five
times (S,-Ss) for 3 min with pulses of 0.3 ms duration
and 150 mA current strength at 2 Hz. ~ Stimulation peri-
ods started after 126, 144, 162, 180 and 198 min of
superfusion. Oxymetazoline or phenylephrine were
added 12 min before S;.  Phenylephrine concentrations
exceeding 3 X 10°M could not be tested, since they ac-
celerated basal tritium outflow. In control experiments,
the ratio between the overflow of tritium evoked by S,
and that evoked by S; was 0.97+0.03 (n=11). The
ordinate indicates percentage decreases of the ratio
caused by the drugs. Each point is the mean = s.e.m. of
four to eight experiments, Right ordinate, postsynaptic
action (@, l). Two dose-response curves were de-
termined on each strip, first a curve for noradrenaline,
then a curve for oxymetazoline or phenylephrine. Re-
sults are corrected for the increase of contractions with
time. Values are the means =s.e.m. of five dose-re-
sponse curves for oxymetazoline and phenylephrine.
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Fig. 20 Influence of o adrenoceptor-activating drugs on neuro-
genic contraction of the rabbit pulmonary artery.
Arteries were superfused with medium containing 3 X
10°M cocaine, 4 X 10° M corticosterone and 4 X 10°M
propranolol. Two frequency-response curve (FRC)
were elicited on each strip (FRC;, FRC,). The follow-
ing drugswere added 45 min before FRC, : 2&,3X 10°M
clonidine, n=7 ; O, 3% 10°M oxymetazoline, n=8 ; ¥,
10 "M methoxamine, n=5 ; l, 10°*M phenylephrine,
n=10. For each frequency, the ratiowas calculated be-
tween the contraction during FRC; including drug-in-
duced basal tension, and that during FRC,. In control
experiments, ratios were slightly less than (at 0.25 and
0.5 Hz) or greater than 1. Ratios obtained in the pres-
ence of drugs are expressed as a percentage of control
ratios (ordinate). Means+s.e.m. Significant differ-
ences from control : *P<0.05.
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HENA 1Z. MAO B & NARIZ & - CTHELMIZ
DOPEG ~E @ &, £72, I TADDI 205
WY T T AN AE I RO 7O HFE
ENB-PT I /Y TH D DOPEG 1. R
T A O- A F VAL EINT OMDA & 7% %,
MAO : monoamine oxidase. COMT : catechol-O-
methyltransferase. AR : aldehyde reductase. DOPEG : 34~
dihydroxyphenylglycol. NMN : normetanephrine.
OMDA : O-methylated deaminated metabolites (3-me-
thoxy-4-hydroxyphenylglycol plus 3-methoxy-4-hy-
droxymandelic acid)

bu)

L0 LNZewhy, A aDMEs L 0°7 v Minizs
Wz a—a YAMUEH R O3 5, 21 s o
W 3% — 2 1d neuronal 3 & U extraneuronal uptake
DEEZHBIDIERBIBRLE LD THS I,

(R A > 7OV Z DA O RIEC & 5 ]

W& o\ TOMDRIEAFHIES H NA HEHEO
PRHIARARI R o TR Do mRED /1Y) 7 A1,
MNEA & A Y & O E AR xR S5 Z LI
£ 0 varicosity R iR & & 5, 711) 7 A-TFESE
WEEX v TAAMKEETH D, 72 dopa-
mine-B-hydroxylase (DBH) 7% [FRICHEHE S5 2
Emb, BB exocytosis ICEHLDTHA ), [H
FRIC= 3 F BRI X 2 ek s, v
7 LA F 72455 exocytosis &L TH A 9 A5,
DBH D ld G ST v, BEHEE F /A2 b
Vo ARIARICHRE S 5328 I2X > THiE%
ENbe ZNEBD THOT DT TN 7 A
KL, D oE55 213 exocytosis 12X 5 b DTH
B ERBENT VD, HIER O R T 2
v Td A tyramine (&, NA VEME)IE MR & 251
ST, BRIV T T AR LEEET, &
512 DBH & #HE L 72\ Tyramine 13 = 2. — 1 VA
AN A F A, BFE/NED S NA B, 20k

A HesE H2E
Z O NA #ila A & T BB 2 8 > TR M E~IL R
T 5o T OBEHERERE LI S 2012 exocytosis & [XFIT
E5ho ML <. NADWBYEIF TN ZRET 5
reserpine (& DBH % £ 4 97 |2 transmitter % i #f L .
ORIV L FKEETH L, E5
12y AEA OV ZRMORIKIZ & 5 v
H 7T EHE L, BB A 5 @ acetylcholine O
FIFEHEREREL TR0, AV T MRE L2 &
I TH Do

(35 HER T o-adrenoceptor @ R 7E]

- ERBIME R BT 2EY ORI R AT 5 72
D2, 4 DDOWIZEHE 7V — 713 1971 . NA V@i
TR RN R R Z M NE D o-adrenoceptor & FEL D]
b L HIEB LT AI Y F 7 A o B
EAFRIE agonist 724 CTld 2 <. NRETY Tl
BESNANAIZL DIl fESh, £ofRELT
transmitter O < ML FO#EREZHIHIT 5, BT A
PEAINE & 57 L 7280 2 F 77 AV feedback Hf# (X, /¢
VALY DNA BEHEZ BT 20 o7 FLFY »
HEHTHIL Z O feedback loop & 1T, 43 uWs il & B3 < o

C ORI a2 BEROR T T AR,
MERE S M7 FEE VD) L) b LA LR T
B 5o NABERE" O E BT 2 I HERY 200 %2 11
BAEA D726 T XTHEH L L DEMENTH 5,
Thbb, RO2OOJGENEL LTHASIN S,

O ERMD LI 22 > 7 A
USSR OREL L CEHiis g (B2 7 AKX
&) o

@ WERWEEEIA v FaRN—T a3 VP AFH
TAHNABLIONA" 2RO, bEHED I
e L CRO b 5L,

WIRPENA D overflow ™ *1d, (L2 F 72134
BB X o THE SN D D, H 5 WITEERE NA R F

THERE] W)X, —a—u U ErEBL Y
T AMBUZH B NA DFERED 72D I & 5 HIRE
THbho FADDT D% NA I, [LFEND L0 IEY
PR Z2 RS 7 < & bR R o ih+ 5 (TH
ZEVEBERE D) o

“*Toverflow] F7-1% Toutflow | & id. HLkEA S B
HHVEA X aRN—Ta VIEANNA D, T3 F
ORI OVH A ) o BRI XV FIEEND
HEREE [R5 58T overflow | &5, — 7, A
i WA HE @ overflow 1 [basal outflow | & I3 41,
COHEWIT X BIINE, R D O TR wAY, 3
W - SHEEERE R R L T D,
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OSBRI E TR AL E S, BRRILE W hs Rt ik
S5 (overflow method) o FIFEA 7S A2 XD
FHIEEND NA D overflow (X, HEHfEE =2 —10 >
Y Ab ENDE (DWW T YT 7T AN
Ehizh, TR ns) brwid—a—or
P~ A b E (2oER#sns) Lo
#TdH bo Overflow D HW)-7% 5 22 {1 transmitter
OWEHE. Y AR, & SITERAEIA~O B
LR LIS, 21wz, MR 5135
AU NA BEHE B L C o- 2 BRI 2 43 % 3%
WoOREE, TNOIMOE Y 7 A MRS
LIEA»SUNEEL TEZONL, BlZIE, a7 F
L) RS o wEEE- IR RN D O NERE L, R T
TFAEDGEE R D, ZhEZERENHEDZ
BB T DMEHP RSN T VD 2 & 2RI
% (Fig.23)o

b E, yohimbine VARRIEAKOH]- B L Uk~
U T AR A LT 5 & yohimbine, rauwolscine,
B-yohimbine 3 & U" yohimbol (L5611 21 > F 7" A
TERBR S, SN HY ORI+ 7 A Bl
i GUEBFRAE IS EE L R/NREE) 13, Y+ T A
Db o (-7 7 NWE O IDHC B3 5 /N EE)
IR, FARERE-BRY > T AR - HREE
ROIRHEEIL (Kp pos=107) 12T BT
corynanthine (3B 5 2 BESGIN % 2 ¥ F 7 AAE
WEENL, T bbb, Fid T 7 ABMERE IR Y
FTAMEREZEZ . O Kop £ 0 DEV Th
W z . yohimbine [A] RIKD LML LV DD DY)
FRAG MR OB 1L, ay-adrenoceptor (77 4 Bl
JRICBU %Y T 7T A% - B ROF x4 5
SZHAK) & o,-adrenoceptor (HiI ¥ 7 7 AN a2 A
DML % 2 722 5K (ST 5720 0H117%
FPDITH 05D,

Farnebo & Hamberger (1973 4£) &, i Hi 2 & Al
BAEMMT 2 LI2L2TT v M OIFE — I
TR AR P B 2 1T 5 720 MR FEEE (decentraliza-
tion) (L. o-7 F L) AMEBIEE IS 2 %R
MO BEZAFRETHZEPMONT VDb L,
BEEERE o BRBHR Y T T AMIIRIEL T 5
7 513, decentralization (£ a-7 N L F 1) e
HEHDH] &2 R RR ICHE R T 51X TH Do L L.
clonidine [ - 755 overflow F 721X NA % % il
0 L RREEH TR SE R o7z, & HICHEEEN A
5DV A Y720 O overflow (3R M 2 £

corynanthine i
tlozapine

arapeline B
shentolamine o
mianserin &
piperoxan o
tolazaline o
dikydroergotamine o

vohimbel o

yahimbine B

G-yohimbine o

rauwg]scine o

Fig. 23 7 FHIBIRICBIT 2 o-7 N L5 vl lrEe
DT AR & T AR R & OB,
ECs e 1 tritium O FUH-35 € 1 overflow % 30% 1
IME G DURETH Do Kgpo | antagonist-postsynap-
tic a-adrenoceptor A HRDMEHEE L (=10 TH
%o Corynanthine 1 10°M &\ 9 EJE ThHh 9 »
27% L 72> Z @ overflow Z WIS & o720 €D
72, TOWRER ECyppe & L720 T OEEHERAT
cocaine, corticosterone 3 & UF propranolol DFF4E T T

THhhH., 2O LITHER feedback P 23 EXH) L
TWHEWI EERBL TS, LzAS> T, Biv T
7 A EEREE 12 decentralization £ O &Sz £
F T AMMEE AT AEHEERZ), o7 FL S
) AEEIEIC A L TSI (subsensitivity) % 4
9 %o F 72, Vogel ©H (1972 4F) & phenoxybenza-
mine 737 v b DFFESEANEERT > 5 O NA ORI -
38 overflow Z NS5 2 2R L7z, 2 OE
Kixtay F 7T AMERG &Lz, TOERHE
RIS F 7T AMCH B IETTH L. RELHH,
phenoxybenzamine D EEAIEH 128 < (3% 10°M)
FDIHOIZZOHT Y F T AFALAS, a-adrenoceptor
L0 bt LA NA uptake HHED Y T H L) T &
BRI LA 7 v
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[Feedback 1]

A NV AGREDOBEIZNT AN, 2+ 7 A MY
O NA FEBPEATI ZJSET 5 b DTIE R\ AT
J 7" A 1% adrenoceptors 35 & UF prostaglandin 5 75 4
L AR A 22OV A 720 O transmitter 5B %
§ % feedback loop DM IEF TH 5 (Fig. 24). =
O prostaglandin #1388 >+ 7 A (trans-synaptic)
WZHRE) S, A7 < & b KEV O prostaglandin 34
BENDEY T T AMEMBONAE TS RHIREYIC,
iy 7 A oa- BLXOB-ZHERIZL AT SN L
feedback (£, > F 7 AMEMIL & 3L LT, o
72K TANETH S,

a-7 FLF U BRI X AR, TR
SN NADHI Y F T AN a-ZBHRIER L, £
DIRDA 789V 22 £ B lEfE 2 HH 5 & v ) G
IZFEDWTWn5,

Ul RDFUE Z DR A ZFE LIS DD &
E2 5o

O YT T AEZERAE O BERE NA R L 3

V2RO HEREE & OMIZRD 55O
o

b L. NA B ENLL EolelE % il &85 7%
51X, transmitter IEEAME T 5 513 &, 1 /7L 2
L7720 O WIRAES NS 13T TH Ao RlEHEE 7
NWHEDOZALD BEREEEZ D010, EBRIZBWT
& —EHEORMBALEEL %D, T O NARER
transmitter 7 & % 7 2% # 4 A9 12 reserpine X
o-methyltyrosine (2 & D iy SN 256, —EDA
YISV ARERIZS DL TR T 5, ZOFH
(2= LTy 2OV AL 72 ) D BEREARHLIER NA 53
(fractional overflow) (&, xFHAFEER L V) & Ko
Tihi% o

@ HEHENA B & SR agonist (2 K B PR EE

& D DM EIR,

A FE DT AR agonist @ $I1 ) &b 5 1%
NABREDPEWVIT LG 2 b0 FBRWIZIE, AT T
T AVERR TS ORI SR CRE T 5. B
CIEy MR AS T V27 LTS 57280 ThH S
Vo FIMHMENLATLEE, HivF T A
BARITHERENAIC X D S5 I—iE b s, 4
T agonist 12 & 2 BMAYIIHNIR/ARIZE & F 5,

® NAWREEE a-7 FLF 1) EEEEC L 2

BRI & OWIRE AR o
L. a7 P Vb iEEAs NA O TEF 7 fil3)

afn

Bos K 2

varicosity

postsynaptic cell
synaptic cleft

prostaglandins

= H
D+
CS/ NH: DY o effect

postsynaptic
adrenoceptor

Fig.24 /U7 FLF1) »® per pulse release % #3552 F
7" Ak feedback F¥Ai o
prostaglandin-mediated negative feedback ; @
a-adrenergic negative feedback ; (3 B-adrenergic posi-
tive feedback. prostaglandin £Hid. %> F 7" A ML
MHEL, 0B L OERE I FN 2R
e R AP DAy NF | R 1y | kg S

TERZHERT A LX) BEEE RS 5 7% 51,
transmitter & 2 = W IT EIRAERI I K E L A B I
TThoo Ll ZOTHIEECIETISERE 72
AN 2RO EICDOASTIETE EER 5,
Thabb, RBEOBRAWEIEOSEIL, NA &
FEDQIEMNZ X > TIT B &1 %o Phenoxybenzamine
(A T DR L 12 48 V> C fractional overflow %
FIRRECTIE 8~ 13 fEHE N & 2 % 725, NA KB 121k
HEP3[BOWMTH o720 DL RERIZB W
THL—EDORGHHENE TN S,

@ o~ HR-N1E feedback HPHIIZ & 1) BT L 15

VAPLL CVAPIY s 2 e 1kl

HEALF B L OEREBRFAWITRY S, 795
NA TEEPERRR A > 790 20k, SHUZHES 4 v 235
AL B2 R 5 2 EAVRIBE NS, ZOH
FUEV % LD EFIIE -7 R L F ) VR
feedback #IHIC L A b D& Ebh s, Bz I1E, EL
Ev MLETZSVZ Y720 @ overflow 133857731
AN Ko TEHA L, F722 0L cocaine 12 & -
TZALL 723, feedback loop % FHE9™ % phenoxy-
benzamine (2 X V) E5 S 5o U A DEEE O 5
FHAEDS | Hz LLE TR S M B 356, B 430
AN 7 BADOREITEOHZM D 2 LR &S5,
COIHNIRD 3 DDA B FERGAIZ BV CHIE
Tho @ENT T AT LAEE, © reserpine Hi ML
B, ©a-7 FLF Y VEMEOHFLET, F01b
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2010 4F- 4 J JRE  SEBLAENYRE LR A
DHMEBENT L EIETERVA, Ko BL a-
7 R L+ @Y feedback #IHl DG TH % &
WA el SN L, 7 AV T LB LU reser-
pine (& —HDOTA D/ AT & D FHES LD NA &=
WA EE D, FNW 2 IEH O feedback 13T L.
AT SN wEEFTH D, )7, a7 FLJ
DINZ N[ 3RS RV o X N8 BIN= At 4
D78y A4 &Y el S LD NA D IEF =&
HVIEEIMLCw5b L ETE XD feedback Z [1E
T5e L7725 T,y a7 KL AR B X
Wa-7 FLF U VERPEREIZ DWW T, overflow ik
WX D EREDOS 7 2 AORREMKRT H T L
FELRR N ETh Do
(Bl B ]
a7 FLF U AEBEImH R L o5 T
Vo WL OPDHEIRDBIROBE P HHHN TV D0

D a-ZEM agonist DAEHIZ. RIS B X
O} guanethidine £ 7 N LT A= 2 —1a
JERFEE & Xl E N T Wb, | DOEARIERIT o-T
F L) AEBPEIHI S ESIEE L v v ) &
EThbo bbb, AmoiEREd el ED ago-
nist WED L ETEZLEMFL TV 5, BHD o
N L) Vol \%XWﬁNAﬂ@EWﬁ@m
SHEBSNY — VIR LT S R TSR
YN

(2 antagonist & [A££1Z agonist (& NA /M L2
A TAET, UL L. BRCVE (e A A 12
ThbEFEDR W, 28745, agonist I T€D
neuronal uptake 25EMT SN B HETS 2 b, HEHiz
T 205 TH S,

@ PHENIAIEMEF 23T TSI A E N2 NA
O 5NDL T ENHATL, EHK
DA 5T H b D TIE R

@ agonist 3 & U antagonist D 1E 13, prostaglandin
DFEHDHEWT S N2 RITEAL L 2o I prosta-
glandin 12 X = THIET S 1700,

® o7 FLFY VEMEIESZa—a N
cyclic adenosine 3',5'-monophosphate & H i & &% &

WKCEWIET 23D TIE%BWTHS )0 Phentol-
amine (£, NA BEHEZ (EET 5 & 0 D IFH I m i
D & X |20 A phosphodiesterase & #1450 &6
|2, phentolamine D fEERH L, a-Z AR Z LR L
72~ phosphodiesterase FLESEDIERH £ 1) & fiid TK
% (. F7° 2 O H 1L phosphodiesterase [H & 3 12

S RESEIED 90 — 145 —
Lo TELL &\,
® agonist I EEMILD A7 b T EIRED 7Y
12X ) EFE S D HEHE & A S L antagonist
INEED S, Dimethyl-phenylpiperazinium (= &
ﬁ%éﬂéLﬁw%iwm EL TRV, 374
HH. NA #EHEE oxymetazoline 7217 Tid 7 < phen-
tolamine = X > CTH IS AL, TH@RHT¥ 7 A
Pz aF 2 Z RIS X o THET 5 JRRERAY

l{*ﬁ:)ﬂ |//\91“L/'T"EJ‘7:E\/\O YA T\i{*‘\/ﬂ“fxrff\ c
I AWETIE, a-7 FL ) vlEREEi3FE =0

/HWJW B e A At LA E)&b\’)»}:ﬁ‘Tbé
NCTWbh, ﬁJH’ﬁE"J 2. NA @ basal outflow (L% A

220V ZATKEE B AT RS & B & 2 IR B i
TR 2\ E 512, tyramine-HFEHEHES &
OH N A-FERAFTEDO ML E NA O 711) 7 L=
FEWHATE DS Vv, TD X, a- FEIK ago-
nist (ZFRIR AL 7 0V 3 77 B AR 1 e e s A % B
L. F7- antagonist (XfEHET %,

@ tritium EFENA TH LN LO A ¥ F 2 X —
Say LzENVE Yy MEREE A S O tritium JHES
5 overflow X, BV vy ARG TH Y, £
feedback #HIEH5 I BLAT B DM O 71 )V 27 A
ADHFIRIZE LD THD L) WEDVDH D,

oAk agonist O PR F AL R L & ol
DHRICH Do D% 1 OBEIE, #i Y+ 7T AR
FARTE B O NA S ORI X 5 feedback #1l]
JLHETH Y. Z D720 FEHYE agonist 12 & % RN
NS L ClEb$ B L2562 <k bo
LA L. %2 BB >+ 7 A TR E.
@ﬁtf?ﬂ% B TTO a2 —a YN IV T A
EROIDIZ, BV ATRE) R TS 5K OR)
%im$mut5ié&w5:kuomfﬁﬁéﬂ
el E—HLTWh,

T B2, IhH0T7T—21d, Wiy 7T A% e
SRR OTEVEAL DS R 53 W6 B “stimulus-secretion
coupling” D7z DO H N7 AFHZ K, T2
OMEWABEIN & 5 &) B L EFL T b,

Zhtb 2 BRD 2L E LT vy T AN
TR F B D Na-K 1514l ATPase (adenosine tri-
phosphatase) % ¥4~ & & 12 & 1) iEHEE A5 5
EINAZEDBITHNDH I YT A EXIRIIC
NAIZYF 7 b — 20 ATPase itk & e L.
DAL phentolamine |2 X V) FE SN L. SNHD

1L ATPase DRI EAS, oA agonist D

(1)
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HE-IIBIE I ORME L e W2 2 L 2RI L T 5,
—HRAZHT Y F T A BRI LT o

DRED S B o ZDSZHERDIRELIIAIE 12DV T
EHHELS STV Varicosity HAKDS, Z D45

WBERE 2 IR 2S5 120 L TR a2 R
EBEZLNDLKII ORI Y F 7 AL E
77)1//r7lx AR b A e 1 2 b)‘f’FﬂﬁTa\_kﬁ‘
BENTWDLA, Za—a NV Lo
i%fl HIETERS M D TCHE D B L HIHAS, B2 8E o g5
T72ATIHNZ & o THELHELZERTH 500 &9 o
(T A7z Coupling D728 D 71 )b 3 ¥ L) JH B
PEDLL RO, /\")l/xéﬁf:b@Muﬁlil“f’ﬂ[lbt
D. H25VIEEAPT L E VI X912, stimulus-se-
cretion coupling DMBDEFEZ I TRIED L - & 3
BRI DLW ZEEBRILER V. §TY F TR
T a-adrenoceptor 1+ Z 1L F TIZHIZE S M7-F_CTD
NAfEitE = 2 —a U CRIBENTW S, Zoibo
T & B AR R o ClemE I 2 A KT,
T7o. b LEEERSEIARIRSN A WAR ST, 72
ERBDBIEMRPHELL THTh, ZORERIZA
WERRERE L CTHN D & BB 2D = 2 —
OB LEA—0u >+ 7 AN E G LT
WRWEW) LB EETLLEND S,

WY 512, NATEBMEARAE DR > F 7 A2 5k
L ROBBZ» R )b DTHSHH,
(@ angiotensin F 72 IZEIB AL SET 27 FL

T DX MR A X B b R % %
. 720 BEOMBEH KD B Vg —a >
PEAIIE A & 55 S D MEEE I X D B S, 7
2O FIYF T A a-, B- B & U prostaglandin %
13 feedback FEME DML TH V), 14 > o3
WAL BB 3 h 5,

3. Animal behavioral model for studying o-adrenoceptor

mechanism®

7 v NSNS (CAR) OMHEE i %07 (Fig.
25,26) 2 X D). dopamine (DA) 3 X 7N serotonin
(5-HT) @ % 5 BE4 B T & % L-DOPA I U8 (2
tryptophan (L-TRYP) (2 MAO FH&#: T4 2 tranyl-
cypromine (TCP) % B L 723G D% (TCP+L-
DOPA ¥ 721& TCP+L-TRYP) O CAR /3% — > % It
B B LT, ZOITEIRN RIS 5 iR iR R
RS D W CHARE D FR {553 agonist ¥ 721 antagonist
VTR L2,

@ TCP+L-DOPA $ & U° TCP+L-TRYP % C i1

O

K O¥ M W8 % 2

SCHEMA OF ONE-WAY SHUTTLE BOX

B:BUZZER
L:LIGHT
D:poor
P:PLATFORM
M:MICROSWITCH
G:GRID

3

EXPERIMENTAL PROCEDURE
@ @ (€)) @
L (sEC)
1 ~ 25 -3 —+ .._4_5,_,[<.»37>l
DOTOR h“0‘5 OO0R
OPEN 3 mA CLOSE

D RESTING TIME (PAUSE)
@ CONDITIONED STIMULI : BUZZER AND LIGHT
D UNCONDITIONED STIMULI : ELECTRIC SHOCK

O+~D+@+T) :AVOIDANCE RESPONSE
O+ D-DHD: ESCAPE OR NO RESFPONSE

Fig. 25 Method on conditioned avoidance response in rats.

HOK%QﬁDL+<MUiiﬁﬁm&ﬁ<JWﬁ>
EDRNIERRE R WDS, LFHlE 0~3 F LA 4
Léﬁ*@ﬁ&‘(bﬁ,&m&ﬁ‘Gﬁd DHARELL
XTHERED 2 f5 2L ECHE N L 720

@ 5-HT & B B =
(PCPA ; 300 mg/kg) HilLiE T
HED HSC b AL B & 712
E | R N Y

) tyrosine hyroxylase 3£ a-methyl-p-tyrosine
(a-MT; 50~200 mg/kg) FIALIE I X 0. T 5T ERY
HOFHEED AV & HSC IZHSARTEIGICAL T L 72,

(@ haloperidol (HPD ; 0. l“’l.O mg/kg) 11 i B
P E BF H#ED CAR & [A]FEEE (250 < PII L 72,

&) GABA transaminase PH5 3% aminooxyacetic acid
(AOAA~125ngmg) VT KW BE B O CAR
\ZReB A o7z,

© u~adrenoceptor agonist @ clonidine (CLOND ; 0.63
~0%mﬂm |{ITCP+L-DOPA @ CAR % H &K 1§

WP L. F 72 TCP+L-TRYP (2% L Cix HCS O
ﬁ@#w%#fﬁoto—J\pﬂb@QﬂﬁW”
?L‘jbﬂrl 4 yohimbine (YHB; 1.0 mg. kg) BEFHIC & 0

L. MarsRy B O FHEEOMRAE L~V F CllfE L
t(ﬂgﬂ%

L7z T HE (10 mgkg) OTATHYE 1%

2 TCP MLE B 12 B\ CTHiLd THLLT 5 CAR 7€
Y=L &Ry »OSORERRE2 L5, =
DITERN AL, PCPA, o-MT, HPD |2 & - CTif < Jii

4% p-chlorophenylalanine
T g B BE
P S 72950 AV IS
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Thres-dimansional histogram ragrasenting
the frequensy distribution of avaidance
response in function of (AL, (8] and (C].

] : High-speed components indicats the
response elicited within 3 yec alter an onsat
of preseatation of conditioned stimuli.

[ invermudiste componants; 3 to § sec.

- : Slew components: & 1o 10 sec.

{Al: Meen fraquency of CARS 15 min session

[B]: Responding time [sec) after an onsat of
presertation of conditioned stmuli

{C]: Tims course of @ succesive 15 min sassion

Fig. 26 A new simple analysis of frequency distribution of avoidance response using computer system.

ENLTENL, WNS-HT BLXO'DA =a—1 >
BROMEZ ML CHEEEINDL I LRSI N5,
—J7. AOAA I[ZHIF 2 H GABA A DEFLN
LEBILEVLOLEE b L, & B,
adrenoceptor antagonist YHB & O FHIZA 511 4 £
312 AEF = CLOND & a,-adrenoceptor (ZEH L\
5-HT 7213 DA = = — 1 VG2 i3 5 i hetk
NEZOND B, WY EIFHEED CAR fit
HERN AT B $ B AR AL R AL S D W T A TR
DOWFE & fE7- Al 6 v,

III. Application to medico-legal study

1. EARBREHE R DEFRMEDRER

B SR T B 1 BT B JBARAR SRR PRI L 72
v hoREHED 400 T I . TaD
%, DOPAC, HVA, MHPG, 5-HIAA % [d] [Ff |2 i {1
tkrua< 7574 —%MTlllsE L7z (Table 1,
Fig. 28), DOPAC ) 1L, JEA D RER KM (PMI)
AR L 7278 (=0.626) . Z 4L & 1ER AT I
HVA, MHPG 3 & O 5-HIAA ORI IZFABIBE R I
B b/ 7z (Fig. 29) o

Z @ DOPAC |2 B 5 R E T, #IET
r=0.761. JE I T /=0.705 & & 4 A EIZE W
xR L7 (Fig. 30)o b OfERIE, PMI 2

100, 100
) : 7 i  msnorss P S—
LT P B ',tj‘;’:':”_i‘?M:
! \ z r :
{ 4 -

509 SB0F -~

E
1 -
: gt .
L bt X :

PERCENT OF TOTAL AVOIDANCE SESPONDING IN 120 MIK

L aTeptLTRYP -
Tcp+CLOND +LTRYP

NTeptLDOPA | ‘
| | oTepsYHB +CLOND+LTRYP |

LeTep+CLOND4L-DOPA. o
| 0Tep+YHB 4+ CLOND4L-DOPA | ; e
ol 0083 0125 025 | _ 0063 0125 025

SALINE SALINE
CLONIDINE DOSE (mg/hy) CLONIDINE DOSE {mg/kg)

o

Fig. 27 Effect of o, adrenoceptor agonist clonidine on the avoid-
ance facilitation produced by tranylcypromine and L-do-
pa or L-tryptophan.

5E$ % 72012 CSFH O DOPAC LNV & & b R 5
CENERTH LR R RRL TV,
Catechol-O-methyltransferase (COMT) 2 & o C
e & B dopamine @ A F VAL B, 3-MT I,
FERI BTN 2 & OGN B 575 Carls-
son & Winblad” (&, PMI & 3-MT & @ [H] 12+ B B4
BpstenwZ ExRRLTWD, LLed b, fiE,
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Table 1. Sex, age, cause of death (COD), PMI and the CSF levels of monoamine metabolites in decedents. SH, suicidal
hanging ; IHF, ischemic heart failure.
No. Sex Age COD PMI ng/ml of CSF
(years) (hr) DOPAC HVA MHPG 5-HIAA

1 F 27 SH 7 359.4 169.1 10.58 250.5
2 F 62 SH 13 3354 154.3 3.32 225.1
3 M 27 SH 6.5 277.4 122.0 13.94 141.8
4 F 75 SH 7.5 247.7 109.5 17.45 330.7
5 F 42 SH 5.5 272.4 133.7 19.39 291.1
6 F 88 SH 25.5 732.6 136.2 19.05 3474
7 F 44 SH 25 1156.0 205.7 28.85 615.4
8 F 56 SH 21 756.3 187.7 30.66 509.9
9 F 70 SH 18.5 749.1 133.2 15.05 209.7
10 M 75 SH 18 623.7 83.4 15.52 181.1
11 M 49 SH 19 501.8 137.4 39.01 533.9
12 F 46 SH 14.5 762.7 141.4 21.29 428.8
13 F 68 SH 13 519.5 209.7 21.67 356.4
14 M 33 SH 29.5 1133.4 97.2 13.67 382.5
15 F 26 SH 3.5 159.8 106.2 17.20 2729
16 M 67 SH 31.5 584.0 68.3 7.81 110.0
17 M 20 SH 8 460.7 67.9 3.14 131.4
18 M 70 SH 14 592.4 89.0 3.34 165.7
19 M 73 SH 10 523.1 87.8 9.16 99.7
20 F 72 SH 22 498.8 89.8 11.18 177.8
21 M 36 SH 25.5 980.0 567.2 30.92 435.9
22 M 42 SH 13.5 760.4 225.2 23.92 233.8
23 M 46 SH 26.5 986.4 102.5 17.04 261.6
24 F 82 SH 22.5 1097.8 56.7 14.18 93.2
25 M 85 SH 17 1017.3 46.7 9.39 194.6
26 F 85 [HF 19 1620.4 211,5 42.22 390.0
27 M 95 [HF 8 755.9 145.1 1.18 272.9
28 M 87 [HF 11 735.5 117.8 30.11 216.3
28 M 95 [HF 1 283.6 114.5 9.49 155.0
30 M 59 IHF 17 1208.8 168.6 52.90 311.0
31 M 86 IHF 11.5 990.7 303.8 21.10 251.8
32 F 69 [HF 5 425.6 157.0 31.94 334.7
33 M 79 IHF 4 376.8 86.9 8.17 206.4
34 F 73 IHF 17.5 1811.7 80.7 18.32 109.7
35 M 73 [HF 18.5 1783.9 96.4 16.22 288.9
36 F 88 [HF 3 294.8 205.6 39.07 471.8
37 F 58 [HF 22 1438.5 156.8 19.32 405.7
38 F 90 IHF 2.5 380.5 121.0 18.66 314.3
39 F 84 IHF 3.5 252.1 125.2 18.94 425.9
40 F 87 [HF 4 373.8 89.7 12.08 269.7
41 F 70 IHF 16.5 734.4 71.1 14.83 161.2
42 M 49 [HF 2.5 468.3 125.7 19.27 297.5
43 F 69 [HF 52 1854.0 88.2 6.28 200.4
44 M 88 [HF 20.5 541.8 105.8 8.44 64.1
45 F 74 [HF 15.5 899.4 211.5 116.17 323.6
46 F 63 [HF 16 734.2 155.0 79.95 129.8
47 F 79 IHF 14.5 468.3 143.9 15.26 225.1
48 M 45 IHF 22 5422 231.1 18.98 145.0
49 M 59 [HF 4.5 725.2 94.6 53.34 60.8
50 F 75 [HF 12 968.8 270.0 19.31 254.5
51 M 76 IHF 11 1059.4 91.5 50.17 159.8
52 M 72 [HF 23 2118.1 73.5 8.70 172.5
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Fig. 28 Typical chromatograms of the CSF samples obtained
from the cadavers. (A) Method A, (B) Method B.
Peakl, DOPAC ; peak 2,5-HICA ; peak 3, MHPG ; peak
4,5-HIAA ; peak 5, HVA.
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Fig. 29 Correlation between PMI and the DOPAC levels in CSF
of the cadavers (n=52). Regression equation ; DOPAC
(ng/m1)=30.37 - PMI(h)+315.37, r=0.626, P<0.001,
standard error of estimate=372.24 ng/ml.
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Fig. 30  Correlation between PMI and the DOPAC levels in CSF
of the cadavers.
(A) Suicidal hanging (n=25) : Regression equa-
tion; DOPAC (ng/ml)=27.96 - PMI(h)+176.61,
=0.761, P<0.001, S.E.=195.57 ng/ml.
(B) Ischemic heart failure (n=27) : Regression
equation ; DOPAC (ng/ml1)=37.10 - PMI(h)+392.18,
r=0.705, P<0.001, S.E.=398.97 ng/ml.
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