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Pharmacokinetics and Excretion into Expired Air of Urea, a Potential

Diagnosis Reagent of Helicobacter pylori Infection
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Purpose: The purpose of the present study was to investigate the pharmacokinetics of urea, a new potential diagnosis
reagent of Helicobacter pylori infection. Methods: Considering the mechanism of urea breath test, we determined the
excretion of urea in expired air after its oral administration in rats and beagle dogs at the dose of 2 mg/kg (including
50 mCi/mmol “C-urea 50 uCi/kg for rats and 13.5 pCi/kg for dogs). Results: Urea was rapidly disappeared from the
blood circulation by 1 hr after its i.v. bolus injection, followed by a slow disappearance by 24 hr. The half-lives at the
distributive phase (t;,,) and post-distributive phase (t;,5) were 2 min and 6 hr, respectively. The bioavailability of urea
was 64.3% after its oral administration. The values of the volume of distribution (V) and the total body clearance
(CL)) after the oral administration were compatible with those after i.v. administration. The recovery of urea in the bile
was about 0.1% of the dose by 24 hr after its oral administration. Urea was extensively eliminated in the urine by 48
hr. The recovery ratios of urea in the urine and expired air were about 86.8% and 2.99% of the dose by 48 hr, respec-
tively. Moreover, urea was mostly distributed from the blood circulation to the kidney, followed by being eliminated in
the urine without metabolism. The concentration of urea in the kidney was 4.0 times higher than that of plasma at 40
min after its oral administration. Conclusions: These findings indicated that oral route appears to be available for the
administration of urea. Orally administered urea, thus, was considered to be useful for the diagnosis of Helicobacter

pylori infection.
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Fig. 1. Plasma concentration-time profiles of urea. (A) Intravenous
(i.v.) bolus administration at the dose of 1mgkg, (B) Oral
administration at the dose of 2 mg/kg in rats. Each point represents
the MeantS.E. of 3 rats.

Table 1. Pharmacokinetic parameters of urea after its iv.
bolus administration at the dose of 1 mg/kg in rats.”

Parameters MEANZS.E.
A (ng/ml) 781 +141
B (ng/ml) 526 +14.9
o (min™) 0.388 +0.011
B (min™) 0.0020 +0.0001
K, (min™) 0.224 +0.018
K,, (min™) 0.161 +0.018
K, (min™) 0.0049 +0.0003
t,5,, (Min) 1.79 £0.050
/5 (min) 345 421.5
AUC (ug'min'mlI™) 289 +26.9
MRT (min) 617 +70.8
Vs (Lkg) 2.13 £0.06
CL, (mL/min/kg) 3.52 £0.35

# Mean=S.E. of three rats.

vei el 84 23 2RE 41453 FEe] Hd @
A F T (e F 102N Yelge. 9% F -
AZE Elo]EE vAE Faatey 9 Rdu|oEA R Y
3 Feishd slelu]elS Table 200 vFehfiSich A= FALe)
AUCS} §3F0 7 3haksle] AbEsl AJA| o] &-E(BA)KS 64.3%
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(Vi) B A ZEA—X(CLYE AYFAIZHE AR
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mmol) &2 A 13.5 uCikg Mgt F & 5 24 FFs
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Table 2. Pharmacokinetic parameters of urea after its oral
(po) administration at the dose of 2 mg/kg in rats and beagle
dogs.”

Parameters rats beagle dogs
Cpax (ng/ml) 784 £43.9 2186 £172.3*
ax (MiN) 13.3 £3.33 53.3 +6.67*
k, (min™) 0.146 +0.024 0.062 +0.022*
AUC (ug'min'ml™) 372 £83.9 940 £74.5*
MRT (min) 803 £50.7 535 £7.55%*
Vyss (L) 2.78 £0.27 0.519 +0.065*
CL, (mL/min/kg) 3.47 +0.23 0.966 +0.111*

# MeantS.E. of three animals.
* Significantly different from the data of rats (P<0.01).
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Fig. 2. Plasma concentration-time profiles of urea after its oral
administration at the dose of 2 mg/kg in beagle dogs. Each
point represents the MeantS.E. of 3 dogs.
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Fig. 3. Excretion of urea after its oral administration at the
dose of 2 mg/kg in rats. (A) Biliary excretion, (B) Excretion in
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+S.E. of 3 rats.
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Fig. 4. Excretion of urea in urine (@) and expired air (O) after
its oral administration at the dose of 2 mg/kg in beagle dogs.
Each point represents the Mean=S.E. of 3 dogs.
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Fig. 5. Concentration-time profiles of urea in several tissues after its oral administration at the dose of 2 mg/kg in rats. Each point
represents the Mean£S.E. of 3 rats. (A) Kidney, (B) Liver, (C) Stomach, (D) Small intestine, (E) Large intestine, (F) Spleen, (G) Heart, (H)

Lung, (I) Muscle, (J) Brain.
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