oF&ts] 4] A 43 Y A 5 % 642~651(1999)
Yakhak Hoeji Vol. 43, No. 5

H|=7|M & Histamine M|2} CHx| Muscarine TEX|2}e] ASELEZ

&} histamineAlli= histamine H;-<78-#°l| histamine

#
CEEREE R NE
FHRAY, AT AR, P F R ERNY, FYHHA LA
(Received August 31, 1999)

Interaction of Nonsedating Antihistamines with
Cerebral Muscarinic Receptors

Young-youl Kim, Jeung-soo Lee* and In-sook Park”

National Institute of Health, Seoul 122-704, Koreua
*Taegu Polytechnic College Department of Food Science & Nutrition, Daegu 706-711, Korea
*Department of Pharmacology, National Institute of Toxicological Research, Seoul 122-704, Korea

Abstract — Nonsedating antihistamines do not cause sedation in therapeutic doses because these drugs hardly
cross the blood-brain barrier. Since most of the peripheral side dffects of conventional antihistamines are related
to their muscarinic receptor blocking action, the present study was performed to investigate whether nonse-
dating antihistamines interact with the muscarinic receptors and discriminate the muscarinic receptor subtypes
in the rat cerebral microsomal fraction which containes both M|, M,, M; and M receptors. Five nonsedating
antihistamines at high concentrations inhibited ["HJQNB binding to the muscarinic receptor in a dose-depen-
dent manner. The inhibition curves of these drugs except loratadine which showed positive cooperativity
(nH=1.55) were steep (nH=1), indicating interaction with a single homogenous population of the binding sites.
Astemizole, clemizole and mequitazine increased the K, value for [*HJQNB without affecting the binding site
concentrations, and this increase in the K, value resulted from the ability of these drugs to slow [*H]QNB-
receptor association. The Ki values of astemizole, clemizole and mequitazine for the inhibition of [3H]QNB
binding to muscarinic receptor were .58, 5.99 and 0.007 uM, respectively. However, loratadine and terfenadine
inhibited noncompetitively ["HJQNB binding with the normalized ICs, value of about 2 uM. These results dem-
onstrate that; 1) astemizole, clemizole and mequitazine interact directly with the muscarinic receptor at high
concentrations; 2) muscarinic receptor blocking potency of these drugs varies widely among drugs; 3) these
drugs do not discriminate between muscarinic receptor subtypes.
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-5

-4

J. Pharm. Soc. Korea



15714 & Histamine 418} tlix] Muscarine 5

galele) Aot 645

Table I— Inhibition of ['HJQNB binding by nonsedating antihistamine to rat cerebrum

Drug n 1C (M) Ki or NICg nH* Relative potency®
Astemizole 4 1.5510.32 0.58+0.07° 1.1810.6 1
Clemizole 5 16.01+£1.54 5.99+0.56" 1.08+0.08 0.1
Loratadine 5 5.6240.31 2.3+0.15° 1.55+0.05 0.3
Mequitazine 5 0.02+£0.01 0.007+0.01" 10.99+0.05 88
Terfenadine 6 3.14+0.35 1.1720.12° 0.9240.03 0.5

"Number of the independent determinations.

!Concentration of drug which inhibited 50% of the specific ["HIQNB binding in the presence of 100pM [*HIQNB.

PCalculated from Ki=ICsi/(14F/Kp).
“Calculated from NICs,(normalized 1Cs,)=1C5/(1+F/K )

4Hill coefficent(nH) calculated from Hill plot of the inhibition data
“Calculated by dividing the Ki of astemizole by the Ki of each drug.
Values are the mean+ SEM from the indicated numbers of experiments.
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Fig. 2 - Effect of astemizole (1.5 uM) on ['HJQNB satura-

tion binding to rat cerebral microsome. Inset:
Scatchard plot of specific [*HJQNB binding. Bound
I3H]QNB(B) was plotted as a function of bound
[PHIQNB(B)/free {*HJQNB(F).
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Table II —Effect of nonsedating antihistamines on the [3H]QNB binding parameters to rat cerebral microsome

Drug 2358 Kp(pM) Bmax(fmol/mg) nH
Control 58.2+11.5 2975.1+£107.8 0.97+0.07
Astemizole 15 264.9+35.7** 2663.1+145.1 1.03+0.02
Clemizole 16 216.2£10.7** 2860.8+57.1 1.0440.01
Loratadine 5.6 118.2+21.5** 1349.9475.1** 1.20+0.02
Mequitazine 0.02 268.8+5.6%* 2824.3+100.3 1.01+1.01
Terfenadine 3 181.2+1.8%* 1370.1£19.2** 1.0240.01

K and Bmax were calculated from Scatchard analysis. Hill coefficient(nH) was calculated from Hill plot of the saturation binding data.

Values are meantSEM of three different assays.

**Statistically different from the corresponding value of control(p<0.01).
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Fig. 3 - Effects of astemizole(1.5 uM) on association of [3H]
QNB in cerebral microsome (A) and disso- ciation of
[3H]QNB from cerebral muscarinic recep- tor-QNB
complex(B). A: (Be-B)/Be(log scale) versus time is
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cerebral microsome at equilibrium and at time t,
respectively. B: The amount of [3H]QNB associated
with muscarinic receptor versus time plotted.
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Table III —Effect of nonsedating antihistamines on the
kinetic constants of [PHJQNB binding to rat
cerebral microsome

Dru Dose }ea kb Kyt
g WM (min! X 10°) (min? X 109 (M)

Control 96.2+4.0 3.240.3 32.2+2.9

Astemizole 1.5 42.1+2.3 2.910.1 69.1+3.8

Clemizole  16.0 70.1+7.3 3.740.2 53.2+2.1

Mequitazine 0.02 41.345.9 3.240.1 79.449.5

*Calculated from k, =(k.,-k.,V[I], where k., is the observed
first-order approach to equilibrium derived from studies shown
in Fig. 3-A

*Derived from dissociation of "HIQNB shown in Fig. 3-B

“Calculated from Kp= k/k,,
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Fig. 4 —Effect of receptor concentration on the apparent
dissociation constant (Kapp). Saturation binding of
[3H]QNB were performed at various concentrations
of cerebral protein. Kapp value of [PHIQNB were
plotted as a function of receptor concentration.
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