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Study on the Binding of New Anti-ulcer Agent(IY-80843 and 1Y-80845) to

Histamine H,-Receptor in Isolated Guinea Pig Gastric Glands

Seung Hee Kim*, Seung Hee Woo, Sook Young Jung, Aree Moon, Song Deuk Lee,
Dong Yeon Kim* and Seung Yong Lee*

Department of Biochemical Pharmacology, National Institute of Safety Research, Seoul 122-020, Korea
*1I-Yang Pharm. Co., Yongin-Kun, Kyungki-Do 449-900, Korea

Abstract — Receptor binding study was carried out as an in vitro assay to test the anti-ulcer effect
for newly synthesized test compounds(IY-80843 and 1Y-80845) which were reported to have a strong
anti-secretory effect in Shay-ligated rats. The histamine H,-receptor fraction was prepared from
the membranes of the isolated gastric glands in guinea pigs and *H-cimetidine was used as a ra-
dioligand. The binding of *H-cimetidine to the membranes of the isolated gastric glands was found
to be time dependent, saturable and confined to a single population of binding sites with K,, value
of 0.13+ 0.03 uM and B... value of 525+ 1.5 pmol/mg. From the competition experiments, both
[Y-80843 and 1Y-80845 were shown to have a strong blocking effect against binding of *H-cimetidine
to the histamine H,-receptor. The ICy, Ki, and Hill coefficient(nH) values for 1Y-80843 were 0.1
8+ 0.02 uM, 0.16+ 0.02 uM, and 0.97+ 0.15, respectively and those values for 1Y-80845 were 0.27
+0.02 uM, 0.24+ 0.02 pM, and 0.82+ 0.13, respectively. The results demonstrated that the blocking
effects of IY-80843 and 1Y-80845 were 7 and 5 times stronger than that of cimetidine, respectively.
Therefore, the newly synthesized compounds, 1Y-80843 and 1Y-80845, appeared to be the highly
potent competitive inhibitors of histamine on the H,-receptor.

Keywords [] N'-(imidazoy] phenyl)formamidine derivatives, H,-antagonist, H,-receptor binding
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Fig. 1—Chemical Structures of Cimetidine and Newly
Synthesized Compounds(1Y-80843, [Y-80845)
Used.

lter(Type G-10, 50 pcs)& %53ko] of3A)7] % 14
mM Tris-HCI (pH 7.4) $F&=8-Ho 2 33] A3 s}ed
t}. Filter¥ viale] ol 71%4]7) % scintillation
cocktail 8- 5m/# Fof Fiefa] 124]7F o] AF w}
%8} & liquid scintilation counter 2 WF&}5-& =37
slodct, o)uf *H-cimetidine 2] ¥ &0} 4 2 0.1 mM
cimetidine Za) ol & Astel oy FAg oA vl
ol HgHg WMo gy HolAgE A&t

HokEN

T 32 — "H-cimetidine Aol el
(Knelh 43495 %(B..)+= *H-cimetidine 7} %
ofl 212] ‘H-cimetidine 7A3HB)& B= —KDxB/F+
B...(F: "H-cimetidine 2] free concentration)ol *-%-
A]# Scatchard plotsted 519l a7, *H-cimetidine 2]
Hill coefficient+= “H-cimetidine 3} 73} 4344
% log (Y/1-Y)=n x log[F]J-logKky(Y=B/B,.., n=
Hill coefficient) 2]el] #-&-A]7] Fof] Z+4-E& ol& 3
419 71& 712 RE Eslsich

2N A v R R sfe{drKIe
Cheng and Prusoff®’¢] up¥jel| u}2} “H-cimetidine
Agke) 50% % ol Alah: w)sEA ke F (G, A
231 *H-cimetidine®] ¥ %(F), "H-cimetidine2} 3}
2] APEKD R B 25l Ki=I1C./(1+ F/Kp) A el
o)alo] k& s}eir). “H-cimetidine 4§t o} Aol o &
¥ 32| k& 2] Hill coefficient+= o] 25 9] 3£ 2| f&

Ealstol| 4 el %l *H-cimetidine 23} A Y&

Vol. 39, No. 2, 1995

14
e
12 u
f//./
9 o~ [ 2l
S ¢ e
2 8 49 - "
o 5 [ /' -
g a ’ e
5 9 s -
z E 8 ! o
gz -
E 5 '
o E
r s o/
Ll el s J
/‘ ®  Total binding
4 /’ B Specific binding
2 "
[} 20 40 60 80 100

Time(min)

Fig. 2—The Effect of Incubation Time on Specific *H-
Cimetidine Binding in the Membranes of Iso-
lated Guinea Pig Gastric Glands. Membranes
were incubated with *H-cimetidine(20 nM) in
the presence of 50 uM CuCl, for 60 min at 4C.
Specific binding was caculated by subtracting
the non-specific binding measured in the pre-
sence of unlabelled “H-cimetidine(0.1 mM)
from total binding. Data are expressed as
pmol/mg protein.
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Fig. 3—Saturation Curve of "H-Cimetidine Binding in
the Membranes of Guinea Pig Gastric Glands.
Membranes(100 ug protein) were incubated
with various concentrations of *H-cimetidine in
the absence(total binding) or presence(non-
specific binding) of 0.1 mM cimetidine for 60
min at 4C in a final volume of 250 w. Each
point represents the mean value from three
experiments performed in duplicate.
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Fig. 4— Scatchard Plot of Specific Binding to the Me-
mbranes of Isolated Guinea Pig Gastric Glands.
Bound *H-cimetidine was plotted as a function
of bound *H-cimetidine(B)/free *H-cimetidine

(F).
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Table 1—Binding parameters of *H-cimetidine to the
membranes of isolated guinea pig gastric

glands
Kn (uM) Buax(pmol/mg) nH
0.13+0.03 525+ 15 0.93+ 0.09

Ky and B,.. were calculated from Scatchard analysis.
Hill coefficient(nH) was calculated from Hill plot.
Values are the mean+ SD of three assays.
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Fig. §—Inhibition of Specific *H-Cimetidine Binding to
the Membranes of Isolated Guinea Pig Gastric
Glands by Cimetidine and Other Compounds.
Prepared membrane was incubated with “H-
cimetidine(20 nM) in the presence of 50 uM
CuCl, for 60 min at 4C. Data are expressed as
a percentage of the specific binding obtained
with “H-cimetidine alone.

Table 11— Inhibition of *H-cimetidine binding to the
membranes of isolated guinea pig gastric
glands by test compounds

ICs(uM)  Ki(uM) nH

Test Compounds

Cimetidine 1.33£0.75 1.15x0.65 0.95%0.23
1Y-80843 0.18+0.02 016+ 0.02 097+0.15
1Y-80845 0271002 024+0.02 082+0.13

ICs: Concentration of test compounds which inhibited
50% of the specific *H-cimetidine binding in the pre-
sence of 20 nM *H-cimetidine.

Ki: Calculated from Ki=ICy/(1+F/Ky).

nH: Hill coefficient(nH) calculated from Hill plot of the
inhibition curves shown in Fig. 5 and Fig. 6.

Values are the mean+ SD of three assays.
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