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Absorption, Excretion and Antioxidative Effect of Rebamipide on Reproductive Organ
Jong 1l Kim*, Hyun Jun Park? Nam Cheol Park’

'Busan Medical Center, “Department of Urology, College of Medicine,
Pusan National University, Busan, Korea

Objective: Rebamipide is a propionic acid derivative that has an action of the inhibition of superoxide
production and removal of hydroxyl radical with the sperm incubation and cryopreservation. In the
present study, to investigate whether rebamipide is useful to treat male infertility and sterility, the author
observed the antioxidative effects in patient with male infertility and also examined its absorption and
distribution in rat genital organ.

Methods: To measure the distribution of rebamipide in reproductive organ in the rat, carbon
indicated rebamipide, '*C-OPC-12759, was orally administered to 10 Spraque-Dawley rats and its organ
concentration in serum, liver, kidney, stomach, duodenum, colon, urinary bladder, seminal vesicle,
epididymis and testicle were measured each time after 0.5, 1, 2, 4, 8 and 24 hours by using HPLC
fluorescent method. The concentrations in semen were measured by HPLC fluorescent method in a
sample of 50 infertile males who took 900 mg of rebamipide daily for 3 months. To measure the
antioxidative effect and fertility rate for 3 months, each month before and after the treatment, sperm
motility, vitality, the oxygen free radical formation, level of peroxidation, fetilizing capacity of semen
sample which were obtained from infertile male patients by masturbation after at least 48 hours
abstinence were analyzed by computer assisted semen analyzer, eosin-nigrosin stain, chemiluminescence,
thiobarbituric acid method and hypo-osmotic swelling test. Simultaneously in a sample that wanted baby,
both pregnancy and delivery were researched.

Results: The *C-OPC-12759 concentration in the body of white rats was highest in gastrointestinal
organ like stomach, smal intestine and duodenum and followed by genital organ like seminal vesicle,
testis and epididymis. The rebamipide concentration in semen of infertile males was 220.771+327.84
ng/mL (SD) which showed a large deviation but it was higher than serum which was 126176 ng/mL
(SD). In the infertile males, after the treatment with rebamipide, the level of seminal reactive oxygen
species (ROS) and lipid peroxidation have significantly decreased in duration of the treatment (p<<0.05)
and sperm vitality and fertilizing capacity except sperm motility significantly improved on post
treatment of 2~3 months (p<0.05). Out of the 41 cases who hoped for pregnancy, 15 cases (36.6%)
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became pregnant and 12 cases had childbrith, 2 cases had miscarriage and one case is ongoing. The side
effect was observed in 1 case (2%) which experienced diarrhea but it was lost spontaneously.
Conclusions: We conclude from this study that rebamipide showed relatively high tendancy of
absorption and excretion in the genital organ. In infertile males who had elevated ROS in semen, by
specifically inhibiting the cell damage from the antioxidation, a way to preserve sperm motility, vitality

and fertilizing capacity was confirmed.

Key Words: Male infertility, Reactive oxygen species, Antioxidant

AARe AR 3 448 918 elge] A7) )
oAl Aol A7) (60 pum)e] °F 3000He] AE] =

ol alolol Shm Fia olifx) Aol Laslt,

olE fl8) AEAL §FHY L VEZ=ok= AlX
A ko 2 1o} 9x|EHE EE3 L2 E o w
A QA W o AlE B GA AR 540 =
g 5 gl RS AT 02 gakkow 4o
Y #4442 (reactive oxygen species; ROS)7| Tt}
sbll S7kslo) ik Abde Quid oz el
At wlgge dae] EAE dehEA At
fm7 Ao AR vl WA EAE
ookl o dAA Bl el A s
o Z8) AAHWA AAAG FARE T
A Aolut b el I £ e 24

of oJaire Stz g = ek agele
Bpala el A A%E AL ) S 43
o) 2o A ol Ak Ui sl
ol FARRTE AL A} Edo] HaHe
elHel Wolsl e It ek Ulely s
Alell &3k Al aF-e] Wol7]ss HE AR &
aka7k Al EAE AR A7, el
5} @ DNASl 1514 4ol wAlsle] AE o)

Po] G WA A e Qo)A Hr!
AAR GAE RS SR AN 25~40%,
A% e B2} gl 00 ool wlsH, 4

Ao £, dAsle] A % $95E BN

-

dom Belsl Fa A9 iz 8ok sle
2 el YUk mebd gl W B F
fi A7 4o s e 4Ee 99
2 e At gEE AN Qg 4
AAL ARANE Belel A1 AW 9%
A s SR g ) Bl &
ol A3 Ak Yl S 4

Rebamipide= ZZ3]-24k] UF0 24 Al He-
licobacter pylori 7+¢iell e]ste] ojx}¥ o= WAt
Gdhkae] ok 919 2 AL AEA Mu-
costa®, B4 Q =7} 1994) = 7t o] o] &% a1 )
= Eo|t}? Rebamipide?] FAFEFA|ZA Q] Z-&-
178 dx}# © 2 NADPHU NADHS] 413} 3-&
el #AAst= ahe 28-S JAISH supero-
xide (-0,)2] WS JAE ¥t o} (Figure 1),
Al Ad S Astr] 7] S8R0 S A
ZQ1Ake] WS Ak HHARl At AeE
Ak o uk 5102 rebamipide”} hydroxyra-
dical ('OH)—O* 2As= Zea) ‘Eﬂ—yﬂ A2} 2] ¢
=7 AN A ARl o&] FAHAEE WA
dgrkae] Skl wigkelolut FARIEA W re-
bamipide®] 7}l 2%k Atsl g3= 2l ub

N

rebamipide
AT A 5

AN FRAAZA F84E
Hlste] AR,

1. EIF0|A rebamipideQ & 2 XA ST

1) dEsE

Rebamipide®] 77~ Fol 3 AU &

==
fj
I
ol
_O|l'l



REB\AM]PIDE

NADPH
oxidase
(Plasma
embrane)

Intrinsic stress
: sperm defect " {{

: sperm processing
& cryopreservation
abnormal seminal
tract radiation
chemotherapy
pollution

cxidoreductase)

\

7] 93 AIFERA 6~7FE AF 150~300 gm
o FA Sprague-Dawleyﬁ] 2# (Charles River,
Japan)E ©]-83IGITE BE TES Y F 2312C,
50£10%2] 235 274 stolA 5~8U3t AHE
UPALRSE =& ARl FUA dEALS F A
ol o]-gs3Art.

2) Rebamipide s =X

F oA rebamipide®] ¥ B 224 U] FEE

Otsuka Pharmaceutial Japan Co. Ltd9] =F-Alv} <1+
Zeoll A = AT

(1) BAlstets

“C-OPC-12759= OPC-127599] 1,2-dihydro-2(1H)
-quinolinone =7¢] 49] B4ol “CE F43} reba-
mipide 4] Amersham International plc. (United King-
dom)ell 3 elF|ete] FUsIlT EASH=2] H]
WAFE2 46 pCi/mgo| ™, WA 818H4 et silica
gel plate 60F 254 (Merck Co.)E ©]-83}4, tetrahy-
drofuran:2: 34} 88:10:2 ¥ chloroform:ethanol:*J %
2 12:5:19] 2% SviAR SA3t 96.9% o179
TEE YeERIT

(2) &F0IM2| rebamipide FH

C-0PC-12759 % 4nf%Fe] H]E24 OPC-12759¢l]

0.5% carboxymethylcellulose sodium &< A|F kg

(M itochondnal NADH-dependant)

REBAMIPIDE

SOD Catalase l

T4 mL7b HEE 7, 3027 250k A st
T dgdor thEo], AT kgd 10 mg/92
pCi/4 mLo| g0 =2 Wolg Algato] A= A+
Fojatqint o] u) 3FHE “C-OPC-12759 Fol A
16~18A1ZF 59F FAA R o1, o] S 4AIRHE
TA] HolE Atk Alf7IRE 5 B2 AR F
o313tk

() U I TZH O MF

3 F o] MC-0PC-127592 747+ 5o %, 05, 1, 2,
4, 8 2 24A]7F) ether FF Bl ST el A] 5~
6 mL =& 7z ™o 2 HE] 24 gauge tuberculin
TAZIZ 1 mLE A & ¥, 2%, 0, 1,
27, A, gk 2 u3s AEsed

(4) Internal standard (IS)2| =H|

ISE Otsuka Pharmaceutical Co. Ltd.ol| A
OPC-12823 (Lot No. 00D262)E ©]-&-3}gith &
AE THE7] $8ke] OPC-12823 10 mge HPLC
methanol (Wako Pure Chemical, Japan)©l] -83[A|A
100 pg/mL 552 &4 100 mLE THE U3, me-
thanol 2 104} 3]413}o] 10 pg/mLo] AlZ-gHE vt
S0t} o2 A ATE 100 LA Al g ol
B3 o4, 01,04, 1,2, 4 2 10 pgml §E2] F
89 10 uLEs 718k 10, 40, 100, 200, 400 2

2
k

FN ol
oo oo it

-303 -



1000 ng/mL ¥F5E9] 1SS =18t B2l
quality control (QC)S 913l blank A& 2145~ 100
pLell 03,2 2 8 pg/mle] FF8Y 10 uLE 7Is)
o] 30, 200 ¥ 800 ng/mLe] A, T W IFE AR
£ 77k 271 Fhlskeih

(6) €8s 58
Arte] & AFE 9% 05 mLol 10% meta-
phosphoric acid 0.1 mL9} toluene 3 mLE %713k &
5EZF XEskal 1800 mpm e & 1027 YA S
3Tk 1 T pellets A3 TS IS OPC-12833
0.4 pg/20 uLe} 50% metaphosphoric acid 0.1 mL<}
ethyl acetate 5 mLE F7FeFaLl 10%3F X e 5 v
Al 1800 rppm .= 1037+ AAEE]E Shelvh 4l
2] & pelletol] 4] 3 mL ethyl acetateS S3HA]7] 3L
methanol 1 mLE F7}8le] i3t 3} FASH
Tt} fluorophotometer 715717} 1= autosamplerS
o]&-3}e] HPLC (Alliance system SOP/OME/541,
Waters Co. Ltd., US.A)°l 20 uLE Fi5te] S43)
ATk

6) =2 Y s 53

AR A5 %24 100 mgol 295 1 mLE
A7V & A E7] (Polytron) = - &3FA| 7] AL IS
OPC-12833 0.4 ng/20 uLe} 2N NaOH 0.5 mL <} ethyl
acetate 5 mLE F7HsE § 53 XIEAI7]3L 1800
pm=z 53 AAEEIE ST PelletS AIASH -
2N HCI 0.75 mL$} ethyl acetate 5 mLE 713k 3
1087F Xgkata thA 1800 rpmE 1057 AAlEe
£ SISt YT ¥ pellets 40 CollA] 71ZA]7]
3l methanol 1 mLE F7Fgh § 53 15394 AL
£ 3}aL 1800 rpm= 10%1F ¥4l U fluo-
rophotometer 71 7]7} A+ autosamplerE ©]-&3}
o] HPLC 20 uLell 54 =353tk

ol

PO

A

s

rlr

ol

2001 295 2003 3L AAHART 7F

7} Za7do] EolEl YAE] #x) 5082 iAo
stoek. ANzAtel A osh ol &} akA]
WP D A7) Qs A9 5 HEFE A

2738 YERd AN AT giidell A A3kt
2) =2 XMLl rebamipide F04
Otsuka Pharmaceutial Japan Co. Ltdol| 4] 3-8
F-O rebamipide (Mucosta®) 300 mgS &% 33] 37)]
ZF AT FAsgick
SELIPN

RebamipideE 'l we} vhE 28314 & F
2~3U7F 58 Ul DY ool Widate] Hlw
713 el g ol A 29l elel o) o)

o] Aote AR Aas 35 4 FEe

o, Az

.
b

4
FolN717) Slal s om AR A% Tl
AAT Aoe oskn 5 AN 2 WA B

AE AAF T G2 AL AN Y rebamipide 5%
=4 A 7HA] -72°C W] BESIGIT

4) YoM LYf rebamipidel &=

M | rebamipide®] &% =72 Japan Clinical
Laboratories, Inc (Osaka Laboratory, Bioassay, Japan)
of olzlalglon =74 WS e Zrlh ISe
Otsuka Pharmaceutical Co. Ltd.o|4] #|¥%¥ OPC-
12823 (Lot No. 00D26Z)< ©]-83Fo] HF oA 7]
Wl rebamipide 7 A9} T WHo R RHESIT)
Ao QCE 9130 blank A 100 pLoll 03,2 2
8 ug/mLe] FFE 10 uLE 718k 30, 200 2 800
ngmLo| A, 5 9 ILF% ARE 727 2708 )
33Tt

A 1 rebamipide F=2] FHS Y IS £,
blank g, QCE A H = FAke] HAS A
el 100 pLA 253tk o] w 72°CellM 52
HER Bl 3o AN HAR2oA FiE3] dlE
A o AlEE o8t E5E 7] Algel
0.5 mol/L sodium hydroxide (Wako Pure Chemical) 0.5
mLE 7}5te] FEY] (vortex mixer)® 73 &9
3k T}S- toluene (Wako Pure Chemical) 3 mLE 7}5}
o] AA] XG7|Z At £33 thE Agds
B3k HEHZ 7] (Taitec SR-2s, Japan)oll A S&37F
FGAI A, ©]o]A] Desk-top cryo-centrifuge (Koku-
san H-103NR, Japan)E ©]-&3}4] 2500 rpmol| 4] 5%
7+ QAR S O pelletS Al e A=
10 pL 10 w/v% metaphosphoric acid &<} (Kanto
Chemical, Japan) 1 mLE 7}stal X®7]|2 743k
E3tete] oA AlgES daet v "7l



ol methanol& 100 pL 7Fgh T 20 pLA 7o
reversed-phase column®l] A 5 &3 HPLCH S
= o}7]3d 330 nm AR 375 nmoll A St
Pk 54 FAL 10~1000 ngmLe] W= 313
31, 100 uLo] A el A 10 ng/mLE 3t o=
stk & =49 557} 10 ngmL ©]akel ¢
blank = A3}

5) Etet 3 HAUX|ES HIt

Rebamipide®] 34t} @] of3h Fof W&
GAdqka, A IAEsk

AFsFT,

(1) YHZHA

A9 flel ojal] HaAl@dtel AFHA FAES
27C 2004 20~30% <5t F 1A13F o] fol] Ma-
kler chamber (Fertility-Tech, U.S.A)E ©]-&3 45
ANAA F-2 HFEHEAGNEA 7] (SAIS, Medi-
cal Supply Co. Ltd., Korea)E ©]-83+ 2}-5 AL
& Aldstel o, WHO 7|7l et & 2 mL, &
% 20X10%mL, =54 50%, FE 30% ©]4S A
dow BAsth A FEHS EEEHERY
X (velocity distribution)ll w2} static (grade 1), slow
(grade 2), medium (grade 3), rapid (grade 4)= &3}
o HA G2} F grade 37} 49] FAPL AR ER=
& (%)= EASIT

(2) Rebamipide2l &3t &1p H7

59 Aol A rebamipide®] d4tsl a3E Hrb
371 $18) At ok Uil A S S
A8t AR 2543, BEA, T4%% 28 Alx
9 AAIE RS AT A AEAL S
eosin-nigrosin (E-N)& 4, Az} =45
swelling (HOS) test, 474 W] A2 AE chemi-
luminescence, A3 X2 7}Ak3}= thiobarbituric
acid (TBAYHS o]-8slalom Zbzhe] Al vz}
A 7S v 2ok

(7h gx HEY

20<10%mL2o] #Ee FER s) 3)AE Ao}
ENGAHS 242 50 LS 1 mL Eppendorf tubeol]

—_

2 hypo-osmotic

%% £&2Fo] = malinol¥} xylene 2:1 38 o]
-8-3to] mounting¥ Tk HARSEATE A2 1000
uf AJopellA] 1007H¢] 4A4F & E-NGA o] 4= <
Aol Ho] EFA oz Hol= I (i AR
oF gAlel] F4= glo] Mo ® Hol= 4
FE Aol A4S W& =2 TGt

(LH Chemiluminescence'd

g2k~ lumiphotometer (TD4000, Laboscience,
Japan)& A}E&-3te] SA3IG o™ 3= Hepes
balanced salt solution/bovine serum albumin buffer
(130 mM NacCl, 4 mM KCl, 1 mM CaCl,, 14 mM fruc-
tose, 10 mM Hepes, pH 8.0 and 1 mg/mL BSA)Z
2 8]4]E A} 500 pLol 4 mM luminol (5-amino-
2,3-dihydro-1,4-phthalazinedione, Wako Pure Chemical)
25 uLE 37HE § SAEH Ak Hd s
luminol& Z7Feh - 1043 #Hste] 435 Th
D] GRS Yehlle 23 EE 1023
100081 €] 7S 7 opd R RER SA 6}
ATt

(CH TBAH

ox
rh
ol
X

=
S|
=)
B
i)
=)
2
tot,
=2
lo
ok
>
ox
i
r o
=
=)
2
2.
[=N

7t QAR F S-S A8k sperm pelletell
1% phosphoric acid (Kanto Chemicals Co.) 750 uL,
0.6% TBA (Sigma., US.A.) 250 pLE 713k & gk
715 EFAIZTE 100C TF (A3 dAL el
A 6057 7FE T vortex mixer= Z3HA7]aL, 4T
Wzkpol] Wof 3047F W17 $- n-butanol (Junsei
Chemical CO., Ltd., Japan) 1 mLS F7}A71 % g
712 A EFHA171AL, AL 3000 pmell A 25%7F
e & 4SS 393819 diode array spectro-
photometer (Hewlett Packard, U.S.A.)E ©]&3}o] 510
nm®} 534 nmol A€ &34 % (nmol/Maklen)E 74
a9k
(2h Hypo—osmotic swelling (HOS) test
B A= A wiAe] FEE W] ool
|
.

O
=
Fapgo] gl AEE Xl Qi Fite

i iy B e | T

d=o] AlZ o] dojdrt. HOS teste] A

-305 -



Table 1. Plasma and tissue distribution of the radioactivity after single oral administration of '*C-OPC-12759 to rats

Tissue 0.5 hr 2 hr 8 hr 24 hr
Plasma 126 (76) 86 (25) 44 (26) N.D.
Reproductive organs

Seminal vesicle 1048 (1385) 135 (132) 12 (21) N.D.
Testis 855 (1452) 213 (314) 30(53) N.D.
Epididymis 24 (12) 138 (75) 35(17) N.D.
Gastrointestinal organs

Gastric mucosa 77470 (44999) 54966 (43152) 186 (169) 28 (31)
Gastric corpus 12741 (5752) 6404 (4777) 245 (239) 509)
Duodenum 11453 (4241) 5054 (4887) 264 (412) 11 (19)
Small intestine 27027 (18178) 25450 (1162) 252 (292) 6(10)
Large intestine 613 (105) 1882 (2358) 9549 (6699) 96 (167)
Other organs

Liver 177 (81) 137 (36) 67 (33) N.D.
Kidney 526 (143) 419 (125) 209 (131) 8(13)
Urinary bladder 163 (105) 695 (874) 68 (59) N.D.

N.D.: Not detectable, n=3 (ng/g or ng/mL, mean(S.D))
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Table 2. Underlying causes in 50 male infertile patients

Underlying cause No. cases (%)
Varicocele 21(47.7)
Post-vasectomy reversal 8(18.2)
Immunologic 1(23)
Hypogonadism 1(23)
Testicular trauma 1(23)
Cryptorchidism 1(23)
Spinal arteriovenous malformation 1(23)
Idiopathic 10 (22.7)
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Figure 2. Chromatograms from semen of patients with male infertility. A. 142.9 ng/mL of rebamipide concentration
in case No. 1, B. 64.0 ng/mL of rebamipide concentration in case No. 2.
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Figure 3. Effect of rebamipide on ROS level in male
infertile patients. *; p<0.05, **; p<0.05 vs baseline.
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Figure 4. Effect of rebamipide on lipid peroxidation
level in male infertile patients. *; p<0.05 vs baseline.
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A Axte] Aot 747 91.0% 2 1053%31 k.
29 #xle] Aol 1 rebamipide =1 220.77+
327.84 (SD)S 2™, 10 ng/mL ©]3}¢] blank 7 13
s 2&3t 30 ©]3k, 31~200, 201~800 2 800
ng/mL o]t 2z} 16 (32%), 20 (40%), 11 (22%) 2
34| (6%)A T} (Figure 2A, B).
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Figure 3).
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SHA W2 AAS YERIATE (p<0.05, Figure 4).
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Figure 5. Effect of rebamipide on sperm vitality in
male infetrile patients. *; p<0.05 vs balseline.
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