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Bioavailability of Ranitidine Tablets in Rats

Mi Sook Lee and Young Soon Ku'
College of Pharmacy, Ewha Womans University, Seoul 120-750, Korea

Abstract— Comparison of bioavailability (BA) of three brands of ranitidine (RT) tablets has been stu-
died in rats. The purpose of this study was to characterize the pharmacokinetics of RT tablets in the
rat and to compare pharmacokinetic parameters of three brands of RT tablets. In addition, it was in-
vestigated whether plasma RT concentrations in humans can be predicted from pharmacokinetic
parameters obtained in rats. RT was administered intravenously in dose of RT - HCl 10 mg/kg and oral-
ly in-dose of RT - HCl 50 mg/kg as solution or crushed sample of tablets. Plasma RT concentrations
were determined by HPLC. Plasma RT concentrations as a function of time were fitted to two com-
partment model. Plasma RT concentrations declined with a terminal half life (tz) of 40.9 min. The plas-
ma RT concentration-time curve showed two peak plasma concentrations following an oral ad
ministration of solution or crushed sample in rats like humans. No significant difference among phar-
macokinetic parameters was observed except Tmee (p<0.05). In compared with BA of three crushed samr-
ples, Cuwa was showed significant difference between crushed sample A and B (p{0.05), and Tm.e was
showed significant difference between crushed sample A and C (p<0.05). The BA for crushed sample A,
B and C were found to be 54.6, 40.7 and 40.0%. respectively. Equivalence of Cuwa and Tmwe were
guaranteed in this study. However, it was concluded that three brands of RT tablets are bicequivalent,
taking the following characteristics of RT into consideration: (1) rapid onset of the effect is not required,
(2) Craxt and Tree do not seem to influence the effectiveness of the drug during a long-term treatment
by the usual administration of twice a day. Results from this study were combined with phar
macokinetic data for RT in dogs and humans to develop a basis for interspecies scale-up of the dispo-
sition characteristics of the drug. There were similarities in the general disposition of the drug. AF
lometric relationships were sought between pharmacokinetic parameters and species body weight. Sig-
nificant interspecies correlations were found for total body clearance (Cl) and steady state volume of
distribution (Vde). Thus, plasma RT concentrations in humans can be predicted from pharmacokinetic
parameters obtained in rats.
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217] - HPLC (Waters : W-501 HPLC pump.
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Fig. 1— Mean plasma concentration of ranitidine fol-
lowing a bolus intravenous administration of
ranitidine hydrochloride 10 mg/kg in rats (n=6).
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Fig. 2— Mean plasma concentrations of ranitidine fol-
lowing an oral administration of solution® and
three crushed samples” in rats.
n=6 'n=5
Keys: +, solution: [, crushed sample A: A,
crushed sample B: *, crushed sample C.
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Fig. 3 — Plasma concentrations of ranitidine following an oral administration of solution and three crushed samples in

rats . This shows intersubject variation in rats.

Keys: +, solution: [J, crushed sample A: A, crushed sample B: *, crushed sample C.
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Table I — Mean pharmacokinetic parameters of ranitidine following an oral administration of solution and three

crushed samples of tablets in rats’®

Pharmacokinetic Solution Crushed sample
parameter A B C
Vds. ml/kg 9223.495 16910.02 11717.63 18231.99
+1484.774 +3113.306 +2228.775 +3393.946
AUC, pg - min/m] 1183.798 821.252 612.397 601.324
+178.305 +144 878 +157.763 +61.307
MRT. min 193.634 252.814 118.030 205.637
+23.105 +51.319 +14.622 +16.851
Cl., ml/min/kg 47.860 71.705 101.030 84.507
+6.451 +13.396 +15.7879 +11.036
tys s, min 98.723 157.506 57.824 106.802
+12.428 +53.805 +12.749 . +21.208
Crnaat. Mg/ml 7.378 . 2.532 8.466 2.953
+3.072 +0.782 +2.269 +0.446
Coaxe. Hg/ml 5.029 4.134 3.560 3.159
+0.424 +0.519 +0.735 +0.348
Traxt, Min 45 39 39 45
+5.00 +6.841 +6.841 +10.393
Trax, Min® 125 102 114 168
+10.995 +6.573 +5.367 +20.080°
F. % 78.9 54.6 40.7 40.0

2 mean+s.e.m. (solution : n=6, crushed sample : n=5)
® significant difference between A and C at p{0.05

¢ significant difference between A and C at p<0.05
F=(AUC.ua/AUC:.) X (Dis/Dora)

J. Pharm. Soc. Korea
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Table Il — Pharmacokinetic parameters following an oral administration of ranitidine hydrochloride in rats,

19) 20}

dogs™ and humans

Rat Dog Human
Parameter (n=6) (n=6) (n-12)
body weight, kg 0.3 30.1 73.5
dose, mg 15(50 mg/kg) 150(5 mg/kg) 150
type administered solution solution tablet
tiz p. min 98.7 148.2 180
Cl., ml/min 12.671 533.9 1041.667
Vdu mi 2767.049 144153 154350
MRT, min 193.049 270 -
Crnax. Hg/mi 193.63 1.469 0.44
Tmax, mMin 45 78 138
ATEA59S Wx double peak@Ao] UERITI= alol7k Qitkz & 4= 9ot

B} o R HAEHD double peak= AFe] 2
et FAFEe

Ao B4 7HE A B, C L RT £94& F+5FH
3 ol RTY AUEEHE RdvjejE&Ay oz B4
3 & 27 vielu|eiE Table ol YERAAT. o
NN Tt T3 Ao]E YERRUTHPC0.05).

Craxz. T 2 AUCOIA 731 E A, B 2 CZl
F2) 3 xpol7b Qia1, Z+2ke] BAE 54.6, 40.7 ® 40.
0%°1Ath. 28} CraadlM B HE A, BTl &
o]& zpolzt VERE (p€0.05), Trae®lA A AHE
A, C7hol| $#el3 xo]E& »AYtH(p<0.05). L&t RT
A 27 EAQA oFFe] wE LHAZE Q73
oFar, 3ol 2HA AAZE X BIEZ Cran, Troae®
FoAQ A= okawdo JgS viAvtne ¥ F 8l
o} ae2 HAHE A BECEAETHeR F
Z3itha A2 Er} Shim 579 AlgolA & FF9
RT AAE 753 ¥ dELTE2F detrgE v
W& AHNA Trat. Traxz B Cma®1A 1A 2ol &
e A A g RTAAIS] 5 EAY AE8H s F
Folokn 488 AQ AR Bod GEFF &
£33 (rate-limiting step)= AA Barrh 3
Hel 2ot F2e] $EgFoz YEan” oty
AAE SHAA 4L HHAHEZREE FAEFFA
T9] simulation®l 7Fs & & = AU

Interspecies scale-up — £ $F A A7) o=
2523 gauleis ZdoA AL A L AP
orE 4w 24 ulElu|E)E Table I velIKALE Cl,
Vd, = FAF0| 3/1E4E S/ by, FA F
A Fo) T7HETE F7I8Id o Cl, 2 Vdee AeF
7t WEE Fotel Zof vls) 24| gorv g Fapztd|
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Cl. Vd.® Fx7te] 4##7= allometric re-
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e o 4 ek

=35 Dedrick approach™% ©)-€39 Cpa® Trmax
o] Fa}o]E KRAET(Table III), interspecies
scale-up?] 7= HESIAH.

Cos 9% (mg/kg) 22 B4 (normalization)3}
o Fx17ke] 3ol & HlwEgth. AAE F4E CLus
BAGA 7.378 pg/ml, AolA 1.469 pg/ml 2 Aol
Al 0.44 ug/miclt}t. F9%F (mg/kg) 22 BAAIZ
Crmc= BF A 0.148 pg/mli, 7oA 0.294 pg/ml. A}
@ollA 0.216 pg/miz 79} Alge) B C A& fAt
stgon, AFH= 0.148 pg/mi= AJol= By} .

28R Tras A HX (CHE /WPE B
ARate] BACLX 2 W7 v3EE T,a& W2
oy FARe] &olg vt t& AR uE
Wil bE Fig. 4(A)olA Log CL$} Log WE al-
lometric plot3}& ue] 71&7]9] gt 2 0.80501%1vt.

o] g&& W' ARg-g WO (W' ¥)el N 0.3ke
el F# Y A$E= 0.79019 2, 30.1kgdl A9 A=
1.94. 73.5kge! Akge] A= 231010t 1322
/Wi 2 Bel g9 188 /e 24680 23t
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Fig. 4 — Interspecies correlation between total body clearance (A), volume of distribution at steady state (B) and

species body weight. (A), r=1.000: (B), r=0.991.

Keys: m, rat: ¢: dog: A, human.

* allometric relationship

PK=aW" or Log PK=Log a+b - Log W
PK : pharmacokinetic parameter

W @ animal body weight

a, b : linear least squares regression®l ]3|

Table III— Interspecies scale-up according to Dedrick

approach
Parameter Rat Dog Human
Crnax/dose(mg/kg) 0.148 0.294 0.216
T/ W™ 14798 10449 15523

b : Log Cl& Log WZ plotting A& <] 71&7)
I, AHEe] 2,938 slgatdct. 249 ClE 83, A
D Atk B9 4224, 7.21 E 484019t 24 CLA
o} W™= linear least squares regression®. 7|
Ab3te] r=-0.9848 AUL T,u® W2 7] &
zpzte] zbol & ¥ 3T

AAZ 2RHE Tous 3= 458, s 188, AR
& 1388l et W'PR RAAZ T2 B IA
14.8%, 7lollx 10.4% 2 AlgholA] 15.58°]%1}. &
H et Algtel BA T, A€ 742 14.8%, 155822 Hl
52381931 FRe] A T X 104802 2F7he] o]
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e A 7187
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#A#A 7} &S 287 elementary Dedrick plotg
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A2 ® double peak”}. LERTH
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3, AANZFFojA~ (total body clearance, Cl)<}
X &3 (volume of distribution at steady state,
Vdg)2 FAF5 3 4a2A1E YepdAch
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