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The Effect of H2 Receptor Antagonist in Acid Inhibition and Its Clinical Efficacy

Young Kwang Shim* and Nayoung Kim™?
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Research Institute, Seoul National University College of Medicine?, Seoul, Korea

The first histamine Ha receptor antagonists (H2RAs) were developed in the early 1970s. They played a dominant role in treating peptic
ulcer disease and gastroesophageal reflux disease (GERD). H2RAs block the production of acid by H*, K*-ATPase at the parietal cells
and produce gastric luminal anacidity for varying periods. H2RAs are highly selective, and they do not affect Hy receptors. Moreover,
they are not anticholinergic agents. Sequential development of H2RAs, proton pump inhibitors (PPIs), and discovery of Helicobacter
pylori infection changed the paradigm of peptic ulcer disease with marked decrease of morbidity and mortality. PPIs are known to
be the most effective drugs that are currently available for suppressing gastric acid secretion. Many studies have shown its superiority
over H2RAs as a treatment for acid-related disorders, such as peptic ulcer disease, GERD, and Zollinger-Ellison syndrome. However,
other studies have reported that PPIs may not be able to render stomach achlorhydric and have identified a phenomenon of increasing
gastric acidity at night in individuals receiving a PPl twice daily. These nocturnal acid breakthrough episodes can be eliminated with
an addition of HoRAs at night. The effectiveness of nighttime dose of H2RA suggests a major role of histamine in nocturnal acid
secretion. HoRAs reduce secretion of gastric acid, and each H2RA also has specific effects. For instance, nizitidine alleviates not only
symptoms of GERD, but also provokes gastric emptying, resulting in clinical symptom improvement of functional dyspepsia. The aim
of this paper was to review the characteristics and role of HoRAs and assess the future strategy and treatment of upper gastrointestinal
disease, including acid related disorders. (Korean J Gastroenterol 2017;70:4-12)
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Fig. 1. A model structure of gastric H*, K™-ATPase. The gastric H", K*-ATPase a subunit has 3 lobes, N (ATP binding),

N221

HE7F S7FH Qe YA o7 Ade 27] A8 F 1¢
oluief 80-90%7} AeH= THA Agtoloh® LG )
oF 9ihEH] AlE FElA S flollal ’9'—'1:-05
2o oulsts Zlo] X5 Exoltt Yan

Az M Hy 84 DAl w3 PPI9| 347}
Ao oA k™ wak 43ty AFoltt A4
W ofyz} Zollinger-Ellison syndrome 5 $JAHLH]
o] A m2H PPIZF Hy -84 ZAgAlol vl L3t
g sjo] 9l 2401 ) BrpEEy) e

-
12
fok
)
il

T et

1> Ho mLJ
dm Rl o o2 Lo

rl&
g
s
o
) 'R
) i

ool o3t ol Fatgo] MY Qe Aol 213t
2 SAA S U AU Bukgle] 27} 5 AL
3] =450 R glo] Aol A2y QI 3w

PPIEC} © 7383t potassium channel binding inhibitor7}
SR 9, olol o RAEE Sl oo ula
natgol 4o H, 584 24 U Wolslael 43K B

P (phosphorylation), and

A (activation) domains in the cytoplasmic domain, and 3 transmembrane segments in the membrane domain. The gastric 3-subunit has a
short cytoplasmic region, 1 transmembrane segment, and a heavily glycosylated extracellular region. The number of Asn sites having
carbohydrates is based on pig H', K*-ATPase, as previously described by Shin and Kim.**
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Fig. 2. Structures of H receptor antagonists. Red box indicates pyridine ring or modified structures.”
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Table 1. Pharmacokinetics of Ho Receptor Antag;onists32'33

Drug Bioavailability (%) Half-life (hr) Duration of action (hr) Metabolites Excretion
Cimetidine 60-70 Oral: 2.0 Nocturnal: 6-8 Sulfoxide Mainly urine
Parenteral: 1.6-2.1 Basal: 4-5
Ranitidine 50 Oral: 2.5 Nocturnal: 13 N-oxide (<4%) Mainly urine
Parenteral: 2-2.5 Basal: 4 S-oxide (1%)
Desmethyl (1%)
Famotidine 40-45 Oral/Parenteral: 2.3-3.5  Nocturnal and basal: 10-12 S-oxide Urine: 65-70%
(oral and IV) Feces: 30-35%
Nizatidine 70 Oral: 1-2 Nocturnal: Up to 12 N2-monodesmethyl (<7%)  Urine: >90%
Basal: Upto 8 N2-oxide (<5%) Feces: <6%

S-oxide (<6%)
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