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Absorption, Excretion and Antioxidative Effect of Rebamipide on Reproductive Organ
Jong 11 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 220.77+327.84
ng/mL (SD) which showed a large deviation but it was higher than serum which was 12676 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.
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Figure 1. Endogenous ROS formation and direct scavenging effect of rebamipide in sperm cell.
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Table 1. Plasma and tissue distribution of the radioactivity after single oral administration of ¥C.OPC-12759 to rats

Tissue 05 hr 2hr 8hr 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) 3507 N.D.
Gastrointestinal organs

Gastric mucosa 77470 (44999) 54966 (43152) 186 (169) 28 (31)
Gastric corpus 12741 (5752) 6404 (4777) 245 (239) 59
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))

AzLe] &L Wulk ol)g} AlE e ok & A Table 2. Underlying causes in 50 male infertile patients

Aol £4%5e B 9 XM ol P

Underlying cause No. cases (%)
B zlar . .

Fructose (%A% 180.16) 150 mM_Q]: sodium citrate Varicocele 21 (47.7)
H0, (BAF 294.11) 50 mM7} 38 HOS €9

. _ Post-vasectomy reversal 8(18.2)
1 mLE 37ColA 1083 WA $ Ashd Ao
100 WL 9 AL F 308 e @ 7 ges O 2
&lo) ol HABLIL cover glassE E2 TR X400 Hypogonadism 1(23)
oA T3 T AA AR FolA FARD AR} 5 Testicular trauma 1(23)
o] H|&S T3t SAsHATE A A2 swelling Cryptorchidism 1( 23)
rates WHO 71570l wie} v)gabzol del Azle] Spinal arteriovenous malformation 1(23)
g2 52% oS AAAE &% Bl Idiopathic 10(22.7)

&

o] ¥rg-& 71zt wiwEty] 93t Dunnett A4S
HA7 Y B AL R AE 2@ AAE slek 2AlY BE ZAde H7EEE HXE 2
3}, Azl $5A, Az AEAAT HOSS Rl A8t o™ povalueZ} 0.05 HPHE EAStH o7 F

=3 s 23t Aoz HA3IGIc)
21 (ANOVA for randomized blocks)S ©]-83}93 0.
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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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2) A U rebamipide ST

Millennium 32J software (Waters Co. Ltd., U.S.A)E
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(@] 3)] (o]
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Post-medication

Figure 3. Effect of rebamipide on ROS level in male
infertile patients. *; p<0.05, **; p<0.05 vs baseline.
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- -
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(nmol/mg protein)
o)
=)
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Figure 4. Effect of rebamipide on lipid peroxidation
level in male infertile patients. *; p<0.05 vs baseline.

=4 A7 AE=s 47 91.0% 2 1053%3Th

£ #=1e] A W rebamipide FEE 22077t
327.84 (SD)Q1 2.1, 10 ng/mL ©]8}2] blank 55 13
A& ¥¥3l 30 o3}, 31~200, 201~800 2 800
ng/mL °}’3o] 2kt 16 (32%), 20 (40%), 11 (22%) =
38 (6%)A Tt (Figure 2A, B).

3) HH I EhAksL X|HO| HE}

(1) g4 5

Ad g FYNAE N7 A, X8 F 1,223
Aol 247} 19.9+7.9X10°, 18.6+8.9%10°%, 15.5%7.6
x10° 2 13.6£6.1X10° AU.E X 57]7k B]&|3t
o Zx3lgien, X8 ¥ 2, 37149 SAgHoR
FrostAl @& AHE YRS (p<0.05, p<0.01,
Figure 3).

(2) M=} X|Z2pots}

Adaabsbe A8 A, X8 F 1, 2 2 30
o] Z+z} 81.4+53.2, 98.0+53.2, 7401464 2 486+
26.8 nmol/mg protein®.2 X F ¥ 37]LelA f9
Al @& &S JERIUTE (p<0.05, Figure 4).

(3) Ext 284

B2 4L A7 A, A8 F 1,2 9 g
o Z+z} 1444166, 1414174, 1561152 @ 203+
268%% AR $EAL A8 T 20Y o)Fo siA
HAAR Fo4d2 Uik

(4) Ext HEY

AR AERLS A5 A, AR F 1,2 4 HEd

A& Aze] v]7) 58.9+22.8, 64.31£21.9, 68.3118.0
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80}
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50F
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301

201
101

Vitality: percent change (%)

Baseline 1st 2nd 3rd month

Post-medication

Figure 5. Effect of rebamipide on sperm vitality in
male infetrile patients. *; p<0.05 vs balseline.
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