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ABSTRACT
Aim To clarify the characteristics of B-adrenergic re-
ceptor subtypes in human lymphocyte and compare the
competitive activities of ;rarious B-blocking agents.

Methods Lymphocyte which derived from normal
volunteers were isolated by density gradient centrifu-
gation using Ficoll-Hypaque solution. The B-adrener-
gic receptors were measured using hydrophilic radioli-
gand °*H-CGP12177 and lipophilic redioligand °*H-
DHA and '® I-pindolol.

were performed in the presence of B3,,83;, or 8;-receptor

The competition curves

subtype antagonist.
Results  Specific binding of three radioligands were
saturable. In competition curves, butoxamine, a se-
lective B,-receptor antagonist, was much more potent
in displacement of the radicligands than atenolol, a se-
lective B,-receptor antagonist. Propranolol, a nonse-
lective B-receptor antagonist, inhibited stereoselec-
tively the specific binding sites with S (—)-propra-
nolol 3~10 times more potent than the R(+4)-propra-

nolol. It is very interesting that SR59230A ., a selec-
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tive B;-receptor antagonist, was of some potency to

displace *H-CGP12177 and '*I-pindolol on intact
lymphocytes.
Conclusion  B-Adrenergic receptors in human lym-

phocyte were dominated by B,-receptor subtype, but
the intact cells also showed an evidence of B;-receptor
subtype distribution.
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MEAMAERILE,

1 HME5HE
1.1 FEMSEHEH

SH-CGP12177 % & NEN(# B DuPont, tk #% 4
# 44.5 kCi/mol), ‘H-DHA W H+EEFEH IR
(b #E st 41 kCi/mol), '®l-pindolo! XA RET %
B 47470 (th & St 4 200 kCi/mol), S(—)-# # #% &
(S(—)-propranolol, S(—)-PPL), R(+)-¥ £ % &
(R(+)-propranolol, R(+)-PPL) . & ## B % %MK
# | B 4 % /R (atenolol, AT)Fo 4 B F R I # F
Butoxamine 3§ % B Sigma 2 7 ,4-% ¥ 3% & /& (4-hy-
droxypropranolol, 4-OH-P) A 3% B ¥ B X 7 / (Impe-
rial Chemical Industries) %k &, % £ 4 B, T & H # 7
SR59230AP gy & A #| Dr. Manara B g,

IL-6R & X 4 A ¥ 4L A % B Beckman 2 8 *
55,1209 B K F it A 1275 B YRR A H
# Pharmacia (LKB) 2 8 7 & ,ZT-1IB & % % & f ik
EBANITRBALENRK & &,

1.2 HEARNSBSHE

1.2.1 HE@BHSTE B S % 12 # (23~36
). A0 RABBKL DL 60 mL FHEALREF
$,H PBS(PH7. ) L% B 1 G, RAEAKEAHH
BHRCEE 1.OTT kg/L)BRITFEH E H L (500X g,
30min), FE AR L ENMNEEH (S 0N AL HH),
I DMEM ¥ & (4 20% B En @) AEAMEEE
IX10°/ L, 2% T 4 ChELA,

1.2.2 HEMAREROHE HHEEHZHAXIC A
JL) s An & # 3 # %& (10 mmol/L Tris-HCl, 2 mmol/L
MgCl,, 0.1 mmol/L EDTA, pH7.6) 0.5 mL, & F —
35 CAh#H1h,. REWMHEE T 20C kB BER . KERS
30s, 4CH L (400X g, 5min), L F A H E 5 — Ep-
pendorf F, M EWREHE A& 0.5 m% EREHHE -
K AHFAEBEZ.4CEL0000Xg, 30 min), i
iE e BE R 7E K (250 mmol/L # #, 50 mmol/L Tris-
HCl, 1 mmol/L EDTA, pH7.5) 0. 1mL £ .2 % F
4 Ch¥ER, BEa4 84T BCA 2 &,

1.3 EREGESHH

1.3.1 RELEEAE 44 R & PBS 4 &
(PH7.6) b # 4T, H P T S P MM 38 B #H 1X10%/
LOK#F I1X10°AN/LARMEERE G, N 200mmg), R
MEER 0.25mL. Be AFEKE ‘H-DHA(0.3~
10 nmol/L). °*H-CGP(0.4~12.5 nmol/L) 3% '#I-

pindolol (6~300 pmol/L), K B # ¥ 4 7|4 5% PPL
Q0°mol/L), UEFI B EN B R U KEHRRRE S,
‘H-DHA #1°H-CGP R R ¥ E T 4Ck M ¥ 18~
20 h, 'I-pindolol X & & B F 37CA # K & 30
min,. B 7k %4 # 10 mmol/L Tris-HCI # (pH7. 6)3 mL
REL LR, AEBLHFFERK(LHELAER
JT49 B, fi E ki, 4k 5 bl 3 mL Tris-HCI & 4 % &
Ko ERT REXE, 25 EF 5mL %% LKB
PNEDRTRNEHEZE P AEERK Y &Kt
R HRUEOMHHEAMHUREREAE, GHafd
.2 Ligand R AT KRB P HBEEE K Kd T X
% 4 £ Bmax.,
1.3.2 BHHNHdExe RE®hBEZHRE
&L %, R B & $°H-DHA ik & # 5 nmol/L, °H-
CGP % & # 3.125 nmol/L, '®I-pindolol 3k & 4 0.1
nmol/L, 7 % ¥k B4 MK E # 1X10° AN/L, 42 5140
ANE 4% %4 S(—)PPL.R (+4)-PPL. 4-OH-P,
Atenolol, Butoxamine #7 SR59230A, & & % & % 10°®
~1007 " mol/L, 5 B M BEFE I HE DB FAERNE
2. BH R AEKNERXYiIT%HFE L. £ Ligand
BUUHHE UL EFH N E BRURLEAHIC. B
HFTRUERAEE ¥ H(Kd AP,

ICs0
1+L.*/Kd

APL*MKdG R ARTRENEREDIRE
.
1.4 Sit54E

¥EHAE r+s kF.Ligand p A% B EFEE ¥
HERERFEFEFAIR G, £t 247 & SPSS Win-
dows 6.0 K& % IBM # AL L 4 2.,

Kd A=

2 H#HR
2.1 REBLEESRAR
H £ B 8k B 40 B R SE O B Al B, 4 B
5 3 5t ¥ B2 3*H-DHA *H-CGP #I'® I-pin-
dolol # TR &L &AW, =M ESHE A
BEHTEKRCHR 'Y LR EXENFRE
ZaH BRI L RE, 2R LK 1(Table
1,
2.2 HHMHEMHILR
FATEREARFTEFEMH LR,
AN S ERFERNZELE S AL (Site 1
il Site 2), REZEFH WM RN T HBEE
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$(Kd 1A 1 Kd 2A) i E{H R 2(Table 2),
A= ATH, X F°H-DHA, Site 1 MRS
I & & K 7 5 Butoxamine >S(— )-PPL>4-
OH-P>R (4-)-PPL >SR59230A > Atenolol,
Site 2 B E ST LN & Butoxamine >S
(—)-PPL>4-OH-P>R (4 )-PPL > Atenolol
>SR59230A, Xt F°H-CGP, Site 1 #3544k
FEH N K/ H Butoxamine >S (—)-PPL>
4-OH-P > R (4 )-PPL > SR59230A >
Atenolol, Site2 B % 4 5 i % MW & Butox-
amine >S (—)-PPL>SR59230A>R (4 )-
PPL>4-OH-P> Atenolol, X F'**I-pindolol,
Site 1 B9 $ ¥/ LN K /DX Butoxamine
> S (—)-PPL >R (+)-PPL > 4-OH-P >
SR59230A > Atenolol, Site2 i = F MW FEIL K
M A S(—)-PPL>Butoxamine >4-OH-P>R
(+)-PPL>SR59230A>Atenolol, A H,Bu-

toxamine #J 3 FHEREH BN B i&,S(—)-PPL
# fE B H K, SR59230A R F — & fE H,
Atenolol JLELIEHRER .

Table 1.

and cell membranes (z+s).

Saturation curve data of intact lymphocytes

Parameters
Receptor
Ligand
(n) Kd(nmol/L} Bmax(nmol/108%)
*H-DHA Membrane(3) 3.07+1.44 .12.91+3.55
Intact cells(4) 4.511+2.49 45.81+13.24
3H-CGP Membrane(4) 2.46+0.82 6.791+0.17
Intact cells(4) 2.69+0.98 8.05+1. 45
125].pindoloIMembrane(4)  0.0910.03 9.6510. 68
Intact cells(5) 0.1340.10 31.19410.55*

a; P<0.01, compared with membrane group.

Table 2. Competition curve data in intact lymphocyte.
SH-DHA H-CGP 125-pindolol
Antagonist
Kd A (pmol/L.} Bmax(%) Kd A{umol/L) Bmax(%) Kd A(gmol/L) Bmax(%)
S(—)-PPL Site 1 1646. 2 65.4 717.6 54.8 ) 114. 7 42.0
Site 2 0.122 34.6 0. 066 31.6 0. 054 44.0
R{(+)-PPL Site 1 5377.8 73.8 1737. 4 59.6 1170.0 42.8
Site 2 0.727 26. 2 0. 306 23.4 0.237 52.8
4-OH-P Site 1 4125.5 74.1 1442.3 55.5 1316.8 46.3
Site 2 0. 502 25.9 0. 364 28. 4 0.155 55.8
Atenolol Site 1 11513 94.8 2415.6 84.5 3282.2 55.9
Site 2 0. 853 5.2 0. 546 14.0 3.538 41.3
Butoxamine Site 1 1405.4 69.3 472.3 65.5 110. 3 42.6
Site 2 0. 097 30.7 0. 007 44.1 0. 060 39. 4
SR59230A Site 1 5871.0 79. 4 2187.6 44. 6 1768.3 30.7
Site 2 2.223 20. 6 0. 255 54. 8 0. 670 46.1
AR IS S SRR R A B
3 ik 858 . ®AT%BL 1 470 A 2 pindolol 5 4§ 1

B AT E B & LIR R 2K H R
. —EHNHIRE. H—RKAIIRL. A& R
BEEHER EREEA IS ERE S
EHRR. FENGR-RERNE X EEANR
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Bmax 2 %58 8,7 §£5 DHA fl pindolol X3
JBHAMEX., ZHEESIHARBEHAREKS
ARG . ERTRARGENESFER
W, T CGP12177 MR K¥EREZ, #EA KK AY
B/, B H-CGP B AE 2 Bl 40 i AR 32 R B9 1R
o,
ERFHZELEASRES, RAETEER
) B R4k, S(—)-PPL #l R(+)-PPL Xtk
B4 B 'F LR R KA EMATE Site 1(K3E
MAMSOMERE 3~10 5,7 Site 2(FFEM
FEEOIHEBMRE S FER, SXEMI7IHE
IS ERE R HE 100 ) A —F . K
IR TEYE B 4-OH-P XK 4008 8 'F LR
ESkWEMAE R(+)-PPL i, B R
(+)-PPL BRFHIRM B Z ALY . B
XHERNRERETSKEARGEEFHRE
ITREZEERAFERX? RITERT BZFSHY
B, %% ik % +i #| SR59230A # 17 4+ 47, X M
SR59230A X+*H-CGP #1'%I-pindolol 7 Site 1
i Site 2 R F —E W HEH R, X°H-DHA
W5 E 82, ™ CGP12177 il pindolol 1
A B R4 BB, BR ik E 40 RT 6
F7E B BT A, WERAFH—FHRIEE.
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