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Abstract

AIM: To investigate the acid-suppression efficacy
of proton pump inhibitors (PPIs) in relation to
the CYP2C19 genetic polymorphism in patients
with peptic ulcer.

METHODS: In an open, randomized controlled
trial, 59 patients with active peptic ulcer were
randomly assigned to receive one of three PPIs
in a single dose (20 mg of each drug): omepra-
zole (OME) (n = 19), rabeprazole (RAB) (n = 20)
and esomeprazole (ESO) (n = 20). The level of 24
hours intragastric pH was dynamically moni-
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tored. The 24 hours and night acid-suppression
effects of the three drugs were observed. The
CYP2C19 genotype was detected by polymerase
chain reaction-restriction fragment length poly-
morphism (PCR-RFLP) in all patients.

RESULTS: The extensive metabolizers/poor
metabolizers (EMs/PMs) ratio in the OME, RAB
and ESO groups was 16/3, 17/3 and 17/3, re-
spectively. The 24 hours and night acid-suppres-
sion effects [(total time and time percent (pH > 4)]
in PMs were significantly higher than those in
EMs in the OME group [24 hours acid suppres-
sion: (total time: 10.65 + 23 hvs 722 £2.1 h, P <
0.05; time percent: 48.9 + 15.5 vs 32.5 £ 12,6, P <
0.05); and night acid suppression: (total time: 3.67
+1.2hvs2.25+1.2h, P <0.05; time percent: 38.3
+ 20.6 vs 20.8 £ 18.9, P < 0.05)]. However, the
above data showed that there was no significant
difference between PMs and EMs in the RAB
and ESO groups. The duration of nocturnal acid
breakthrough in both the RAB and ESO groups
was shorter than that in the OME group (3.08 +
212 hand 2.98 +2.73 h vs 4.50 + 2.86 h, both P <
0.05), but the pH was higher (2.15 £ 0.70 and 2.45
+ 0.65 vs 1.15 £ 0.31, both P < 0.001). There was
no significant difference between the RAB and
ESO groups for the above parameters.

CONCLUSION: The acid-suppression efficacy of
OME is highly dependent on the CYP2C19 ge-
netic polymorphism, while the CYP2C19 genetic
polymorphism appears to have little influence
on the acid-suppression efficacy of RAB and
ESO. The acid-suppression of RAB and ESO are
superior to that of OME, especially for night acid
secretion.

Key Words: Omeprazole; Rabeprazole; Esomepra-
zole; Acid-suppression efficacy; CYP2C19 genetic
polymorphism; Nocturnal acid breakthrough
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B AT 2 057 (proton pump inhibitor, PPI)
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CYP2C19XH, Ay #5052 LN 2 &5 1 s i
AR ) 22 S AANEGE 1. 200 14F 3UAT 3T
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2 CYP2C19ACH, H PR LU AT AS [ 1 7 25
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OME. RABHIESOMERAIN [ 5.

1 #RRTSE

1.1 AL EFRBESE B2 T A 35 3l 39 10 1 i
Y7~ JGPPISYRYT S, JL59M1, 4F1$20-62%.
BEHLZ> A34: OMEZL19%( %/ 4: 13/6), RAB
H20%0( 5/ 4c: 14/6), ESOZH200( 53/ 42 15/5),
SEW T CT ) 43 3k 20-62(36+6.8)%
21-61(32.5+7.2)% F120-59(34+6.5)%.

1.2 7

1.2.1 CYP2C194& B & EAME I3 mL, BT
EDTAFURE T, HIDNA$Z IR 7 £ 4 i W] 12
BUOER4IDNA. Wil etk g4, @il 2 R
BE I N -BR I A B K 2 S M (polymerase
chain reaction-restriction fragment length
polymorphism, PCR-RFLP)/LiE4TCYP2C19E
DA 3 280 (Bt B Ve e H vk, SR AT L % A1),
AFEHF ALY (wild-type, wt)Fl P Fl AR R &840y Jk
K(CYP2C19,, FICYP2C19,,) Il fifi s 2 104 o
R4 7 (extensive meteabolizer, EM)(‘fd #5514 i
B E Fwt/wtlh SR B 24 G Fwtim 1 8wt/
m2)F551C A (poor meteabolizer, PM)(m21/m 1,
m?2/m2VA fem1/m?2).
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SRR BENL T 04 TOME. RABEKESOJ7¥
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hJEE T4
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RAPPER MKIII #ii fLCTD /A A]); A £ A 45 HE
12 h, 8 amffi% 2 B AAHE, idsk1 hdfitipH)E T

www.wjgnet.com



HEK, 5. CYP2C19ERZAM SRS RINAFIN B RS B IR BIK R 2153
&R 2 OME, RABRESOXIEMs Rz PMs R [E B ER B R MBI L 48 (mean + SD) i AR
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# 3 20 mg OME, RABZESOXINABH IS (mean + SD)

4548 RER HEEE FrR0418)
(%) (h) (h)
OME 19 9(47.4) 1-7 1.15+0.31 4.50+2.86
RAB 20 8(533) 2-6 2.15+0.70° 3.08+2.12°
ESO 20 10(50) 2-6 2.45+0.65° 2.98+2.73°

°P<0.05, "P<0.001 vs OME.
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CYP2C19JE K 2 25 M XFOMEFI R R Y. A 1 {2 1)
S, PMs s HHCEM s B 11 B WpH. pH>4
(1) S S TRLRH R[] 77 43 Ll T AERAB M ESO, AN
BE DR RN R LA B S 25 e, SR A IR AL
AR /D52 CYP2CI93E R 2 A5k 5gma, [WlI, 7R
[ FIFR RN Je SN ABAEH J71H, RABXESOAL
TSR, 5O iRE 8" cYP2C193k
AT 73 A1 A0 26 A7 A AR DK (18 T e D) AR AS 4 ) 22 S
H A AFIgi 5 TEM, 255 TEM, PMESIA )
T70%, 30%F12%-6%; 3 AT 5351 40%,
50%F111%-22%; 5 E AT 535 42%, 46%AH1
12%. X AT e Ry At R N LGS N 75 25 1y
F P PPILL K A A A S TP P LT 20 A 22 57
K. CYP2C19HE K RN PPIsTE B AH SC i
BT AL B ARt T e S AR A B X, BT
AR SO A B, O T B R AR AR
— ISR,

B, ATON 3R AR M IR 51 2 40 1 57
VPR 20 R AIE 0 B, B 56 S e (1 410 22 25 12 A

7 R AR ) 22 e AN RR e 1, TTRAB XX ESO
TR 5 CY P2C19JE K R TG W W AH G, BRIt
RN T LAAEPPIs. 435 1) 78 [0 S0 2 £
P, RENSAR N ABIRFSEI )52 R R a6t
TR AR SR IRE IR I 2R A A E 2 G 2. U
ECY P2C 19 R R W AH GBI 1R YT Hh 25 )ik
Peo FUEIEE . J7RTHRE S 254 R AN
Pepb AR EZE R R XL

4 ZENE
1 Robinson M. New-generation proton pump

inhibitors: overcoming the limitations of early-
generation agents. Eur | Gastroenterol Hepatol 2001;
13 Suppl 1: S43-47

2 Sakai T, Aoyama N, Kita T, Sakaeda T, Nishiguchi
K, Nishitora Y, Hohda T, Sirasaka D, Tamura T,
Tanigawara Y, Kasuga M, Okumura K. CYP2C19
genotype and pharmacokinetics of three proton
pump inhibitors in healthy subjects. Pharm Res
2001; 18: 721-727

3 Sagar M, Tybring G, Dahl ML, Bertilsson L,
Seensalu R. Effects of omeprazole on intragastric
pH and plasma gastrin are dependent on the
CYP2C19 polymorphism. Gastroenterology 2000; 119:
670-676

4 Luo JY, Niu CY, Wang XQ, Zhu YL, Gong J. Effect
of a single oral dose of rabeprazole on nocturnal
acid breakthrough and nocturnal alkaline
amplitude. World ] Gastroenterol 2003; 9: 2583-2586

5 Peghini PL, Katz PO, Bracy NA, Castell DO.
Nocturnal recovery of gastric acid secretion with
twice-daily dosing of proton pump inhibitors. Am |
Gastroenterol 1998; 93: 763-767

6 de Morais SM, Wilkinson GR, Blaisdell J, Nakamura
K, Meyer UA, Goldstein JA. The major genetic
defect responsible for the polymorphism of
S-mephenytoin metabolism in humans. | Biol Chem
1994; 269: 15419-15422

7 De Morais SM, Wilkinson GR, Blaisdell J, Meyer
UA, Nakamura K, Goldstein JA. Identification
of a new genetic defect responsible for the
polymorphism of (S)-mephenytoin metabolism in
Japanese. Mol Pharmacol 1994; 46: 594-598

8 Zhou HH. CYP2C19 genotype determines enzyme
activity and inducibility of S-mephenytoin
hydroxylase. Clin Chim Acta 2001; 313: 203-208

9 Furuta T, Shirai N, Sugimoto M, Ohashi K, Ishizaki
T. Pharmacogenomics of proton pump inhibitors.
Pharmacogenomics 2004; 5: 181-202

10 Klotz U. Clinical impact of CYP2C19 polymorphism
on the action of proton pump inhibitors: a review of
a special problem. Int | Clin Pharmacol Ther 2006; 44:
297-302

11 Rew JS. Clinical use of proton pump inhibitors in
gastrointestinal diseases. Korean | Gastroenterol 2006;
47:181-190

12 Leontiadis GI, Sharma VK, Howden CW.
Proton pump inhibitor therapy for peptic ulcer
bleeding: Cochrane collaboration meta-analysis of
randomized controlled trials. Mayo Clin Proc 2007;
82: 286-296

13 Hoshino E, Ishiyama A, Tsuchida T. PPI: new

www.wjgnet.com



HE5R, 5. CYP2C1 9B M SRS RIS BIUIE 578 E IR BIR 7 2155
strategies for GERD. Nippon Rinsho 2004; 62: Hepatol 2006; 4: 1296-1297; author reply 1297 W @ 5
1570-1576 24  Pantoflickova D, Dorta G, Ravic M, Jornod P, Blum A& X % # 7 3

14  Chen ZY, Xie HT, Zheng QS, Sun RY, Hu G. AL. Acid inhibition on the first day of dosing: #PPIs 5 & &
Pharmacokinetic and pharmacodynamic population comparison of four proton pump inhibitors. Aliment ~ CYP2C19A R %
modeling of orally administered rabeprazole in Pharmacol Ther 2003; 17: 1507-1514 A ‘5{7 ’FEE‘ X7,
healthy Chinese volunteers by the NONMEM 25  Ohning GV, Walsh JH, Pisegna JR, Murthy A, A — &8 &
method. Eur | Drug Metab Pharmacokinet 2006; 31: Barth J, Kovacs TO. Rabeprazole is superior to 1.
27-33 omeprazole for the inhibition of peptone meal-

15  Furuta T, Shirai N, Sugimoto M, Nakamura A, stimulated gastric acid secretion in Helicobacter
Hishida A, Ishizaki T. Influence of CYP2C19 pylori-negative subjects. Aliment Pharmacol Ther
pharmacogenetic polymorphism on proton pump 2003; 17: 1109-1114
inhibitor-based therapies. Drug Metab Pharmacokinet 26  Damiano A, Siddique R, Xu X, Johanson J, Sloan
2005; 20: 153-167 S. Reductions in symptom distress reported by

16 FEM Daik KAR, T RO patients with moderately severe, nonerosive
ARATERSS N A LS. B I A RITRE 72425 2003; gastroesophageal reflux disease treated with
12:183-185 rabeprazole. Dig Dis Sci 2003; 48: 657-662

17 Niu CY, Luo JY, Hao ZM. Genetic polymorphism o7 sz W4t FRAAL 20Rrh, F228) CYP2C19k:
analysis of cytochrome P4502C19 in Chinese Uigur TR TR R A 252 B S, rh 25
and Han populations. Chin ] Dig Dis 2004; 5: 76-80 Sl s 2005; 24: 683-686

18  Ariizumi K, Ohara S, Koike T, Inomata Y, Iijima K, 28 He LH, Yin Y, You YH, Yan XM, Zhang JZ. In-
Sekine H, Noguch% M, Sugiyama K, Eda Y, Kayaba 5 vitro activity of rabeprazole, lansoprazole, and
Kawamura M, Shimosegawa T'_ T.heral'neutlc effects esomeprazole against Helicobacter pylori. Zhonghua
of 10 mg/ ?lay rabepra'zole administration on reflux Liu Xing Bing Xue Za Zhi 2003; 24: 447-448
esophagltls‘was not influenced by the CYP2C19 29 Klok RM, Postma MJ, van Hout BA, Brouwers
f:zlg_i(;iphlsm. ] Gastroenterol Hepatol 2006; 21: JR. Meta-analysis: comparing the efficacy of

19 Shimatani T, Moriwaki M, Xu J, Tazuma S, Inoue proton pump inhibitors in short-term use. Aliment

. . Pharmacol Ther 2003; 17: 1237-1245
M. Acid-suppressive effects of rabeprazole: . . . .

. ) g 30  Horn J. Review article: relationship between the
comparing 10mg and 20mg twice daily in Japanese . ) .

. . . e metabolism and efficacy of proton pump inhibitors-
Helicobacter pylori-negative and -positive CYP2C19 focus on rabeprazole. Aliment Pharmacol Ther 2004:
extensive metabolisers. Dig Liver Dis 2006; 38: P ’ !
802-808 20 Suppl 6: 11-19

20 Lindberg P, Keeling D, Fryklund J, Andersson 31 Hatleba.kk JG. Review article: gastric acidity--

T, Lundborg P, Carlsson E. Review article: comparison of esorr}eprazole with other proton
Esomeprazole--enhanced bio-availability, pump 1nh1b1tors:. Alz@ent Pharmacol Ther 2003; 17
specificity for the proton pump and inhibition of Suppl 1: 10-15; discussion 16-17

acid secretion. Aliment Pharmacol Ther 2003; 17: 32 Shimatani T, Inoue M, Kuroiwa T, Xu ], Mieno H,
481-488 Nakamura M, Tazuma S. Acid-suppressive effects

21  Miura M, Kagaya H, Tada H, Uno T, Yasui- of rabeprazole, omeprazole, and lansoprazole
Furukori N, Tateishi T, Suzuki T. Enantioselective at reduced and standard doses: a crossover
disposition of rabeprazole in relation to CYP2C19 comparative study in homozygous extensive
genotypes. Br | Clin Pharmacol 2006; 61: 315-320 metabolizers of cytochrome P450 2C19. Clin

22 Dent J. Review article: pharmacology of Pharmacol Ther 2006; 79: 144-152
esomeprazole and comparisons with omeprazole. 33  Lim PW, Goh KL, Wong BC. CYP2C19 genotype
Aliment Pharmacol Ther 2003; 17 Suppl 1: 5-9 and the PPIs--focus on rabeprazole. | Gastroenterol

23 Babb RR. Proton pump inhibitors. Clin Gastroenterol Hepatol 2005; 20 Suppl: 522-28

www. wjgnet.com

%iF IneH w4 AW



