9 [5) 45 22 3 4R

PR R, FHRF, iR

RE ARSI RO AN SR, AR
[3HI£2 H 5 AR 7 K RUIR(E 4147 S TPHIDHM 4
Bl 8-HILEZF AR AL A4 7T 3 b IR "HIDHM
UL, SRR S U R
oo EFIFAR D HICHIDHM (u) 55k BB A A
R R U RO )y I HIDADLE (9)45 & 38 )
159 1%, HERESFFRIBRS 1 AT S

X8BIE Mk AZ A CHIEHZEAR:;  CHIR
Al 3-FRALFARE;  [RBEUREEAR

BHRIVRIE, fhazé N-L1-(B-% -8B
CH)-3-H1 Mk 4R ng -N-H BRI, (RS
F7302) J& 3-H LIS RIB 257 A b g 1R H
WSS s RIS BREY B g R DA HERG
6300 77, /NEUEAIIEES Aikeh RIS R
JIRVEUR DAL 2 ()7 REFRI R R, [PH]
BEHJSRIE H/NRUN & 3 45 R B 3Rk F 7302
S — A BB RS, kb
W3 F 7302 552 4k (A48 I 1R JH B2 H 7 R Bl
WA, TR RSN B R s RGO
AT T R R,

o S

EB&E AE211+SD2188dT K B,
B I, N, B, W AfE T UK, fE
~ 18 # - 22°C AR PU(DWQ-81 &1, |
25 M OrFO R D PRI 10-16 wm i H) vy
W CE s AT IR e 2 ORI 5 8 fgk 11 500 mg/]
KON by Ly B0 by kA e R R 1,
PIF i = 20°C v 4-24 h,

RS IV T REBEKT,
S HEFRICY (L*HIDHEM, [*HIF 7302, [*H]
DADLE )y 50 mM Tris—HCI % i} #%(pH 7. 4)

1984 4= 12 F 5 MW R 1985 4 5 J1 16 [74&|0]
1982 42 9 H e [ # R ARl ] B

1986 4E 5 H; 7 (3):193-198
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(P ECE 0 A DR R, kY 20003D)

50-100 ul, 7£ 24-26°CHEE, RS 7EVKS Tris—
HCI g2 i N ve o, TR R ER
o, R RO T S 2EAT R B
ARy B 60°CHET, Hhit A # LE THEUR
P, s ml sE/R RN SR, A FI-2101 000
TRAA TN R T 8 V0 R A

BE&BSHERAR

1. A atka i FR BRAE M st
B (25 x 75 mm) 7RIS 25 A AR R R B4
FLR B LTI - RE IR 90 BT A 7, Bl 3 2810 /K $
1.5:1 B, =ShTFRE, H HSHFEE
IR IEWE S0 A PR SA-101 E IR R
WAER B, 4CHBS 3045, F 2T FiE
AN—WERBEE, B¥, E#, Kik, Carnoy
W E, sk HE g (s, AR B8
o BT AR PR RO, AR gl A
B 5-10 g 5. AR 1 A BB ALED sz
R AL E,

2. BLR ARHEHEYR HBEAMY
e Tl 65 fo 470 v B 8 B 1 S — ke A TP H D g
MO T (AR BRI 2A BF A BT iRk 1), 4 C IR0
8-14 /5, B (Kodak D-19b,18°C, 3 min),
FEE(F-5 Bk E 2, 8 min), sK¥: 1h,
2 ST S AU LW E B2 k0 A, T
FEH G (B, T B IRES, DARR I
LRI Z AR AL,

#4¥ [*H]dihydromorphine([*H]JDHM)
WU B 12 8. 15 TBg/mmol (|34 572 F ok
fil45), [*HIF 7302 gt bbif ik 2.18 TBq/
mmol( [ F 5L 4%), *HI(D-Ala?,
D-Leu®)enkephalin ([*H]DADLE )i} 1t 55 #4:
2 1.16 TBq/mmol (New England Nuclear
Corp), F7302 % F 7550 A E A, 4t
W
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OH

F 7302 R=H, F 7550 R=CH39
<] ®
[(*HIF 7302 £ X MR 2% & &5hB &
B
1. [PHIF 7302 B4k S 6 RiE £

PEF A F 3CHR (6) B rth A 7470 u-A 8920 4
JE 15 wm {3 ) 7 SR i BUR 2%

1.1 BedebBdla] Bl 76 2.7 nM ¥ [*H]
F 7302 i & 60 min(26°C)/5, FAVKSRE M
HELHIESERIEE Y. ERRESS (B
J M CPHIF7302 BB I B A B S &
&, WA RIPHIF 7302 i 4E #7101y F 7302
0.5uM HiE R4 G, BEEHEREIESRR
tsEa RS 2B % R ST EE
RAKAI FfE, TE¥k 10 min(5 ming 2 7R )IEFF =
4G EIR K,

1.2 PHIF7302 52 &SR BEE
FER M S & 3% m, BE 40 min
NgEaHDEE(E1A),

1.3 [*HIF 7302 fo3k iy (7B 1 B4 itk
45 B RE CHIFT302 1k Br it 38 N s inir 248
M, dEfRRE VE4E SR B PHIF 7302 3REHM
MAESZ EA, FEfotk, 2 [*HIF 7302 ¥k
J92.7oM i, RS S5ERRFUESEZ
kb 10:1,

RiE FAREER, 1k 2.7 aM [ [PH]
F7302% % 1b, &5 2 & h Pk % 10 min
PRI &, BEATRUT BRI B BT,

2. KA ACHIF 7302 45 B thak 432 %
Y -3

2.1 WA EEAR [PHIF 73027
KBRS R, R CERD IEE THR
B, T ESImMIBEALSIR, B, TEN
RIS EREHCR ), B, RIEE, HE
HRT AR DT E, SR #>100/
500 vm*(F 1), i, T I, D (CA 2 X#Efk
R, FMFE(IR), FRE(ERHEKRE)
Z ST WL, BbriT ¥ 55-100/500 um?,
/IR 0 BT X B AR ) 4R AR 2, B AR
XF B R CHI B i 0 Jv % bR D5 ik AL 3 R WAL
¥R,

2.2 Bt BEEUHERAR Eih 5
A B TS BB TR B B2 (R [ N & B 4140

AW, B2A-L, (LEMKIL) Z R

e 18 » [°HIF 7302 15 K BUBRE R YT T b 5557 152
ge e o B R 8-14 ) B P

| 2o _ S, ®ig. AT LHIF 7302 52 ki 4 &
S ool F PO o S R, SR
g & P 2 B REHG 4375 L AE LR 45 4, B 2
¥ oo o hREEAE, 3B RS %GR AT, 10
: o LREM G RIR AR 26D, K
P00 Nonspecific binding oeot O T BEBIE B 1R 2C-F) R 5,
Mk WO ERDHIER TR, R IS 5
020 40 6 8 0 7 4 & ¢ ZhRELLRGM,R.EEN T2

Time (min) [BrlF7302 (AM) WAHAME 2C), £8D, 51 THERR

Fig 1. The time course (A) and saturation (B)
of [HF 7302 binding in mounted brain sections.
The experiment was repeated thrice,

E(EERCA2X,H 2 E,F), fEER
H ORI (I = X 28 R BCIR BT,
IR, BER )R HIb, HAL A2



Tab 1. Distribution of [3H]DHM (2.1 nM),
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(*HIF 7302 (2.7 nM) and [*HIDADLE (2.4 nM) in

rat brain, (- <6, + 6-29, +t 30-54, it 55-100, it >100 grains/500 pm?)

Brain region

Olfactory bulb
glomerular layers
external plexiform layers

Nucleus accumbens

Nucleus caudatus-putamen

Olfactory tubercle

Layer I of frontal cortex

Septum

Thalamic nucle

Nucleus amygdala

Hypothalamus

Hippocampus (CA2 stratum pyramidale)

Nucleus habenulae

Superior colliculus

Interpeduncular nucleus

Central gray

Inferior colliculus

Dorsal horn of the spinal cord

Cerebellum

Corpus callosum

[*HIJDHM (H]F 7302 [CHIDADLE
+ Ht +
+ H it
it it H
it it H
+ H H
1t it +
+ + -
Ht HE H
Ht it +
+ +H- -
Ht Ht +
it it H
H Ht +
+ + -
+ H -
1t Ht +
it it

W, BT AR 2 Wi % 5 (B
2L), A [PHIF7302 jidE#r 32 B F7302 (0.5
RMOISC8E R, TR ok SR B B4R,

F7302 % ["HIDHM(u BB E)5 [ K %
FEaHIRE [CHIDHM 5K 6 5 kA
ZREEEN TR AR, BEAHN. WA
72 2.1nM f{[°HIDHM v 24°C¢E 1h, &5
{E4e ik e % 5 min, 3L H 4L A FER R
PEAE S 2 tb A 6: 1CREE W m 0.5 uM 3 &
AR A ER R e B, Al B A RE
W, F7302 Fonid 54 ("HIDHM 55 22 4k
LEEHITER, H IC (I 50 % (*HIDHM 4% &
PRI )N 0.63 nM, T B —A 454
17, 1BHURTEME 5910 3-F 3L 25K B8 il
F7550 1y ICs, 2y 2 M,

El& AT e 5K H, ["HIDHM ik
U 8 A LU e P R R (R 1),

B TR, 7SR 2k 2 4 SR AIRE B R
S, 8D &AMEEEMER, HEEkR
JZr R HER S, LI CA 2 XEHER Y
M2 E B2 kB B8 GE 2), BIEE LR
ZIRE S, 3 3 R 2 RO B e K
EMNF7302(1 M) 5, R, SR8 N
SR/, (HRBER R F7550 4, JB. i
AR E R AP S, ¥ 5 CA1-CA3 X
o 4 R4 i 2 70 0 F7302 JE 4R Wi b 2000 B0k
2y F7550 i /D2 EAdn F7302 417 5.
F7302 £%[*"HIDADLE(0 RRE) 5 [ K
ThEamiR®R [*HIDADLE S5k R 5
FRGE AR BB &N KRR EI 2 2.4 nM
HI[*H]DADLE rh 22°Cl¢ & 1 h, RJS7E Tris-
HCL 2 il hde ¥ 2 0K, 49K 2 min, R4S
EAIER B A A 2 29 60 1R WP
11M levorphanol {JEME R Y45 &), 35 441
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Tab 2,

Autoradiographic grain density (grains/500 pm?, X+SD of 10-20 squares) of [SHIDHM

(2.1nM), [PHIF7302 (2.7 nM) and [PH]JDADLE (2,4 nM) in rat brain

[(*HIDHM [*HJF7302 [*H]DADLE
Background 1.9%1.4 1.6+1.3 1.9+ 1.6
Hippocampus
CA 1 stratum oriens 13+5 235 7+3
CA 1 stratum pyramidale 29+9 43+12 13%5
CA 1 stratum radiatum 14+4 20+7 5.7+2.3
CA 2 stratum oriens 2214 53+ 11 9+4
CA 2 stratum pyramidale 70+8 70+ 11 17+4
CA 2 stratum moleculare 55+9 369 8+3
CA 3 stratum oriens 1245 35+7 614
CA 3 stratum pyramidale 3217 66+9 9-+4
CA 3 stratum moleculare 22%7 29+5 6.1+2.0
Frontal agranular cortex
Lamina T 737 7614 308
I 18x3 209 29+%7
I 296 43118 4018
v 14%7 32+8 3713
VI 20+4 46 9 2414

Tab 3,

Autoradiographic grain counting (grains/500um?. X+SD) of F7302 (1 nM) and F7550

(1 nM) in competing for the binding of [3SHIDHM (2.1 nM) with opiate receptors in rat brain

—_——

F7302 + [*HJDHM

[*HJDHM F7550 + [*H]JDHM

Nucleus caudatus-putamen 143+ 13 110+ 21 27210
Hippocampus

CA 1 stratum pyramidale 30+5 14+5 2.4+ 1.4

CA 2 stratum pyramidale 71+22 30+10 4.5+1.7

CA 3 stratum pyramidale 32+38 18+9 2,9t1.0

BB W F7302 3 4 [*HIDADLE()) 5 % + .
1\

EEHER L7 4 ["THIDEML) & & 1EH
53, 1Cg, H0.1 uM,

H A B 1 R 4G R % BL°HIDADLE 7&Kk
U ESESM AR, B, Rig, Bk, 2.
SRR B4 SUR FIBEHER 505 TR R BIA 2
M. KRB RE I-VI Z2¥HE—F & R4k R
ARSI AT, WL CA 2 F1 CA 3 X 1y i fk
M ZH VBRI, HESERNEERD
(#2).

T 3-F LIS K IE 074 Wy T/ Bl B By
SARFA R P M B, 2 AR
9 SRIE 2 (A5 BLAF R AR G, B SR £ B
RTFEZRMEERID. AXERSH —
B, 3-RIEFREARLEY o3 4t HEUR
[*HIDHM St F A F 2k 55, 3541
RESEMNMSMEMBEAR, HIlzEitad
B R 5 N2 Ry SRR 6
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Wi Ay, ARV ZRASHRTEREEs ¥
SEERERI M R ERERRIR S,
d ZURANTAER PRI, BERMER, A
FEEREEXRNXI; R, TEIWECR
A, ASE B WALCHIF 7302 5°*HIDHM
TEA BRI Fh 8 oA A4 —B(. [°*HIF 7302 43
iR BT B TR 25 3B AL, Hh 15 B S rh FE R BE %,
WAAZ R R U TR LR B, BIMRER FIIR IR,
TR, R Rk, g xR
W LI, 9 0 SR BB AT A 0 IR AL .
BEANCHIF 7302 7okl 2 M sy LIS T2
%, WS R E 0L CA 2 XK
BEE, R, EPM AT 24AL0R KBS
Wy IR BB 2 R 4 AT <0 4
— %, L HIF 7302 0 B R St 4% 5 S0k (D
#z 8 %) [*H]Inaloxone # — 1%, FHALCHIF 7302
11K BT 25 A e Ul v 22 4R 2047, 55 F 7302
JE—A IR BB R S RO -,
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Autoradiography of [3H Johmefentany! binding with opiate receptors

in rat brain

YE Shu-zhen, LI Gui-fen,

CHI Zhi-qiang

(Shanghai Inst Materia Medica, Chinese Academy of Sciences, Shanghai 200031)

ABSTRACT The opiate receptor localiza-
tion of [*HJ]ohmefentanyl, a potent anal-
gesic agent, was studied by autoradiography
in rat brain and compared with that of
[*H] dihydromorphine (u) and [*H](D-
Ala?, D-Leu®)enkephalin (8). [*H]Ohme-
fentanyl was concentrated in various areas
of rat brain, the highest densities were
found in nuclei caudatus-putamen (streaks
and clusters), nuclei habenula, nuclei

accumbens, nuclei amygdalae and dorsal
horn of spinal cord. High densities were in
thalamus nuclei, inferior colliculus, hippo-
campus (CA2 stratum pyramidale), frontal
cortex (layer 1), superior colliculus. These
results were similar to the distribution of
[*H]DHM. [*H]DADLE-binding sites were
in nuclei caudatus-putamen (diffuse), nu-
clei accumbens and the external plexiform
layer of the olfactory bulb,
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3—-Methyl-fentanyl derivatives competed
with [*"H]JDHM for binding with opiate
receptors and reduced the grain counting in
nuclei caudatus—putamen and hippocampus
(stratum pyramidale), their competitive
potencies were correlative with the analgesic
effects. It suggests that the analgesic effect
of 3-methyl-fentanyl derivatives closely
correlates its affinity to opiate receptors.

The inhibiting potency of ohmefentanyl

% % %

for binding of [*H]JDHM with opiate
receptors in rat brain section was 159
times higher than that of [*H]DADLE,
thus indicating that ohmefentanyl possessed
high-affinities for p-opiate receptors.

KEY WORDS endorphin  receptors;
[®*H]lohmefentanyl; [*H]dihydromorphine;
3-methyl-fentanyl derivatives; autoradio-
graphy

% % %



AR 1 Plate 1

Fig 2, Autoradiograms of rat brain incubated in [*HJF 7302. A,B) binding at levels of olfactory bulb,
including bulbus olfactorius accessorious; C,D) binding at levels of striatum, including N. accumbens,
E,F) level of the thalamus showing binding at the N, habenula, hippocampus,

N. amygdala; G ,H)
binding at the interpeduncular nuclei, superior colliculus stratum griseum, substantia nigra, 2zona
reticulata; I) binding at median raphe; J) binding at inferior colliculus, N, parabrachial; K,L) binding
at the substantia gelatinosa,

(See p 194)





