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Radloligand assay of betn adrenacepiors [m lymphocytes
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ABSTRACT [*H)Dihydroalprenolol (*HIDHA) was
used to label f—adrenoceptors in intact lymphocytes
1solated from rat spieen. The binding conditions were
investigated by the methods of L, (3*) orthogonal ana-
lysis. the results showed the optimum binding condi-
tions were pH 7.7. 1x 10" lymphaocytes + ml™' and
10 min at 25T for incubation. On these conditions
the. [HIDHA binding to S—adrenoceptars
was rapid (Ty 2 min) and readily reversed by
propranolol 1 2n:m'ln::l .L”' (Ty 4 min) ['H]DHA
saturation experiments in.dicate::l a single class of site
witha K of 7.2t 2.2nmol+ L' and B, of81t
28 fmol/ 107 lymphocytes (n=3). Computer analy-
sis of competition experiments with isoproterenol and
epinephrine revealed two classes of sites. Ohne site had
high affinity for the ["HJDHA and comprised 60+ 5%
of the total number of sites. whereas the ather site
had a lower affinity. The affinity of the high affinity
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site was about 3 arders of magnitude higher than that
of the lower affinity site.

KEY WORDS spleen; lymphocytes; beta
adrenergic receprors: radioligand assay: dihydro—
alprenclol; propranolol; research design: competi-
tive binding. binding site
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MATERIALS AND METHODS

PHIDHA (1.78 GBq + mol )iy FE[E F
BEBL U I B4R 10, 2% /K (propranolol,
Pro)Yr LB +HWET ™. B FHBR
(d-propranolol, d-Pro)iiFki i ¥ S H %,
Z B ¥ I B# % (norepinephrine, NE). & L8
K (epinephrine, Epi). R N & + B ¥
(isoproterenol, Iso)¥ & W & Fluka 4% 7} /™
b, MECRE 49F BEERET SR 3R 45t T AL
MR ER -G 2w A .

BRI R B DR K 4-6 A Wistar
A B (244t SD 25 T WAL 3B, WMy
% HBSS WM M4 BN, BET IF &
BEH(1.085 g mI"™) Lk, 400x g B0 20 min
AT). WAk AMM, f HBSS gt 1 &5,
e B 7 7 o B

EHEALE ZOLREBH 25«10
T AERER L E L B L Tris—HC! @tk 3 %
F 250 pl. FHAHFEERCHIDHA K IE 3.9
B A¥ERE KR 10
s} min, EHNFZFLBAENA Prol
mmol - L' [F, K& 10s5—15 min, LK
PHIDHA #¥ ¥ 0.5-14nmol » L™, JEHR
BEEEHIMA Prol mmol - L7, #HERM
4 I 1 nmol - L™ -1 mmol - L™'. 25C#
H 0 min, 3ml K& Tris—HC S sk 57
EZ, 15m] sp¥cEi, MK 80Tt 30 min.
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RESULTS

FUESXTRNBEEHE LTY
PHIDHA B RESRMNBRES SREAM
HA RSB/ TBx 10025470, 2245 Wiy
PHIDHA 5 B ok 1 40 B 45 & R RE P9 45 3K,
HRELTRAHH: pH 7.7, REBRE 25T,
BENTE 10 min, HMBFEEE 1x10° 4 » mi™!
{(Tab 1},

A EREAWIE CHIDHA H5EREHKEHE
MpEEESGRE. 2min KEBBAKE S,
10 min ;5 %, {##% 30 min (Fig 1); MIA
Pro 1 mmol «+ L' 5. PH]DHA RE 4% = (Fig
2), HEEERHN X, X 0033L - amol ' -
min”', EEAABREN X, & 0.163 min, H3h
F)ELERORG K, (£ 494 nmol » L7,
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Flg 1. [PHIDHA binding to intact spleale

Iymphocytes. (Inset) the regressiom line was determined
by the plot of Im B_ /{8, —B) v+ time. where
8= bipding at equilibrinm and 5, = hindlng at time t.

CHIDHA 5B HE A K § SHESH
R AT A (Fig 3), KREIER R
i R BLA 47 O B AR (L R 3 0.79), Kp B
7.2%£22nmol - L™, B,__ 3% 81+ 28 fmol / 10
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Tab 1. Effects of experimental condltions on the specific [*H)DHA binding to intact splenle lymphocytes (L, (3°)

orthogonal analysis).
Temperature Time Czll concn
Expt pH () (min) (cells - mi™")
1 8.0 37 k)] 1x%10*
2 80 30 20 5% 107
3 8.0 25 10 5x 10°
4 73 37 30 5 x 10"
5 7.7 30 20 L x 10
6 7.7 25 L0 5x 107
7 74 37 30 5x 107
8 74 30 20 5x 10%
9 74 25 10 L% 10°
1 34.56 18.2% 1393 23.51
SB (fmol / Level 107 cclis) 2 3295 18.87 24.10 19.18
3 13.51 4392 43.02 38.28
1 4995 48.15 47.87 75.97
100 % SB / TB Level 2 6229 47.90 5295 56.77
3 4722 63.37 58.60 26.77
SB: specific PTHIDHA binding; TB: tota) P"H]DHA binding.
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T g & £ ST e
e 3 < =54 szt *
r'-I < 8 = -E gl] [
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: "_—_E_EE'? a ns 1o 13 310
I‘.E - 10 x Bound, nmot= L7
0 - 5 13 Ts 0 TF T T8 1ia 15z 150
Time, mm

Fig 2. Dissoclation of [*HIDHA bindimg to imtact
splesic Iymphocytes., {Inset) semliogarithmic plots of
dissaciation of "HIDHA bisding.

WEELEE Mg (= 3).

NE. Iso fl Epi i #PHIDHA 5 B4
B4l 8 ZIELEE(Figd, NER K, H 196
+0.72 mmol » L™}, X} Iso 1 Epi MK
18, B SR A M ok B R (Hi & B4 B
% 0.27 (Iso)fl 0.26 (Epi)). Iso X &£ R
FEREMMEAMFARNE K, 3} 012+ 0.04
mmol « L7}, S {EEMADIRE 8 ZEDNE

PH]DHA. nmol » L™

Fig 3. Specific bisding of PHIDHA to intact splenic
lymphocytes with Imcreasing comcentrations of
PHIDHA. (Imset) Scatchard amalysis of the binding
data.

WM B K, 2 N+ 7nmol « L7, BEF
FRE B RELSERERMN 58+4%, {EEM
HREBREEBRIEWA 42+ 4%. Epi iy
K, R 068+013mmol - L7, K, R 19741
nmol» L™, EEMARE s ZHRSERE
BN 62+3%, HEMAORES 3823% (»
¥k ).
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Fig 4. Competition for [’H]DHA binding sites by

adremergic agonisits and antagonists la imtact splealc
hymphocytes

di-Pro 1 d-Pro I #[°HIDHA 5 R #
B4R § 2544 (Figs). K EH9R 1630
nmol« L' #1 1355 umol~ L7, di-Pro I
d-Pro BEERS 95 1%, WEAERKCAIM B 2
T xRNSR

DISCUSSION
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Ak BB 41 B ZE 8 32 {k. [PH)DHA
5pREMNES GMEIRBR 1T,
HUF1 BT 28 49 Scatchard BB — 28, Hil £
#£iE 1. #RPHIDHA 5 § 2 (k2 g 54
£, 54 AMHEL K 2 &N ECHEE,
FIAFSrwres £,

# Iso 1 Epi S H Xk, g Z2&E
R, EFEHMRE, WELH560L5%. 5
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