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s w30
KRFERIZ T v b FEREEPAZEE TV BT B B EARRE S 20 2 2 g

THK BRI

IR MR B3

e TERERIBAEIR (low urinary tract symptoms: LUTS) (&, EIIRTE(EXPATMARAEKEICHES T
HBREMAEICLZERMAEEPERO—2ELTEALSNTSEY, ERE L THRER, ERE
R, BERBERF HS. TV FOTEHRIZEE (bladder outlet obstruction: BOO) €7 JLIZEAZE
ICHEVEREmMEZEC S, BIEX ML AREBEEREL, LUTS 25|ZEIIREETETIVEL THE
TENTW3B. EE, KFEFEOHEE H7RN—2ZERAPEESN TS, BL4LERICH
WTHEBOREFRAETRT CEPBBEI I, BL4BREBOTFHEEREISATES P SHES,

SEBPLHEINTWVS, $EH, 5v b BOO EFIIC LT, %kFK (Hydrogen Water: H,)

BEEITV, MEBEERADOREEICIN A, KRKDPFEZRIFTRARNIAT 1 I -4 —DRREITH -

BOO EFJILODMERKICIE, 9OBEBMOMMT v Z AW BIEL, REIC19G 2 AbE -RE
THREZFEHL, REOBIFAEEMER L -. /EREERD S sham 3, KFEKIFES5 (BOO Hy(—))
FHEWmE (BOO Hy(+)) BICHT, 4:BMEE, EBtEEERECHEBEEN, £t LUREHE
BFREEITo4. b, KFKEEOKREL .

BEREEs LU —HEHREX, sham #ICXF LT BOO H,(+) BTHEZIZ &, -7/-4, BOO
Hp (=) BTHEICHEML TV (EE p<0.01), (—EBRE p<0.05). BOO H,(—) #& BOO
Ho(+) BCTIIEERZRRDO L -7 (0>0.05). BERAERIE TIE, BOO #THIRBEEEH
MR & h, BOO Hy(—) B TIE, BOO Hy(+) BEERKRL T, HiREEFEIRBIEFERICHEM
LTW7 (p<0.01). EBtHEERICH (T 2BEMMBEDLEFIC OV TIE, BOO H,(—) BT sham
HPH LV BOO Hy(+) BICHBELT, B=ICERLTUWE (vs sham p<0.01, vs BOO H,(+)
p<0.01). FEEBL#EREAS-OHIG DEETIE, BOO H,(—) #iE BOOH, (+) BICHEL (EfE%
RUTHY (p<0.05), 8-OHAG & TIi: BOO H,(—) BOABE TCEREHFEIIOHS NI
BBV A MDA/ TEHABIFTIE TNF-a 75, BOO H,(—) #ICH LT BOO H,(+)
EHBLTH-EHHRBPTTEL THY, RFEREETIE, BOO H,(—) B TEM LEIMETORE
BHLUHBEBICSVTOREBEDOEMARO SNz, —F, BOO H,(+) #TIE, BEHICENT
DERBAIPWF SO TV,

KFEAKIZ, BHEEMISERT 3 FTEHBREBEROEED—2ICEYEIFIREMI H 2. FARICH
W, BEBHEBOBIEX ML XEMEITEZEICKY, BERBHBEOD TNF-a 508 U REMY
A MAAOMFEL, TOERBEFO—ELTEZSNE.

doi:10.11482/KMIJ-J44(2)137 (P30 10/7 4 H =ZHE)
F—7— 8 FEBIREEPAZE, TPERESREIR, AKFEK, BLA ML A

UG R e
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woa

T3 R B E IR (low urinary tract symptoms:
LUTS) &, THREOEREREICIL > THET
BYNTORROBIRE BRI TwE Y,
LUTS &, BEEo Mk ERIERO—> L& 2
LNTRY, BRoOMEREEL, e 2 5K
Vo 7 EEREC X B B IRAEAL S 1 7 R
HED TR X o THBZ B> Y. Iy
b @ F ER R B 2&  (bladder outlet obstruction:
BOO) &7V CTIEHAZEICPE VBRI %2 4 U
S, BV RRIERE A 9 i BB R BB
MEEOEFLE LTHWOATYSY, HR
REICIZRBIMARRE & 22 1, HEIR RIS AR R
AEZY, BILA ML AZFET L. ZOHA
ZUHHEYBELEZ B EICLY, EEoEIm
FERER ORREE S P AL EE CIIBER B MmEc X %
HIRERZEZRL, EEE 5L S HICHHRHIK
Wz Rss°Y.

20074E 12 Ohsawa 5%, i o 2 IfiL 75 #E 5% O f
FEIZBVTARED S DL, MTKRF—T R
TERNC X 28R EH 2R L, 72, M4 7
EROFHEHERIDHTELZ L DIMEL
729 ZO®HRIFRICE D BMFERICBT S
B EBA TbI, LY, R 2BwT
L IKFE DB RERN R OTEDS R I NTE L.

(ppm)
0.8

0.7
0.6
0.5
0.4
0.3
0.2

0.1

0 3 6 9

—KERIIL(+) = = KFERFL(-)

BT RERERKEIREE (a) EHAKRILV (b)

a ; R—5% 7IVHEAKREFN TR
KMV o lEAR MV

b EERMV (F) LAEAREHKEIV ()

12 15 18 21 24 27 30 33 36

IRFEFEARNTES I LERLT) O "G
BECTHHLFEFTIFTIAN (- OH) D&
2T 5. BIMFHER T, TO%A 27V T
K2 - OH A S, MRk E Y] &k
s,

LUTS OIREEDO—D1, B o i FFE i 12
X BMALA ML A& o TEL LR MR E T
HY, s L, KEOFROIALIER I
HL, KWFEOBERICES 2. KAFLETIL,
J v b BOO EFMIZBWT, KFEK (Hydrogen
Water: Hy) D547\, ZFOEMBRIREOME
B B B AKE ROV B ORI %179
L& B ITEERE R I O #7 B molecular marker DR
RKrito72.

b4 & )ik
KFEA (H) (B1)

H, SERVER  KFEARGFHAS —N— (R
2y —ZXFaA R, BHA, HE) TELR
ToRFEKEHERHT VIR MVIZARTY =Y T
Beha T o7 BREZLEX LIIRT.

IKFEREMERE O 72, 1285/ & & I2KFEKD

R¥EAT o7z,
KFEF A B 20~30 co/min, BHFEKFZIREE
1.2~1.6 ppm

BEEARRL

/

KFRRRIL

(hr)

WHOR MVTIRI2RE B ZIIIRFEKRE IR &2 5. — 1 KFEK
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Z v | FBIRES I 7 DIFEM

9 WG, MEME, Sprague-Dawley (SD) J v b
ZHLT, B R7VT Y GEAS5%, HEF 4%,
Pfizer Japan Inc., Tokyo) % F\»CWLARREE T2
TRSIER IR 217, B % & S 2 IRE A
PR NGk & KA #IHE L 72, BEDESHER IR
BIZ197 — Vet 2 b7 IREETIRE % #54K
L, REEHZEEES 72, Sham Fili & LT,
JREFWL T CTRBRDO TR EIT- 72

Sham #, BOO H,(—) #, BOO H,(+) #f
D 3BT, 4BEMEE Lo, BRI
E & AR, AR B X ORISR R
a7

ARFFEIT NG R K 2B SRR B & DIKFR
27 (No.17-068), NG EEFRLK 228y S Brdg
SHZHEDWTHEE L /2.

B RERERE R 2

Y RTINT v (BAL5%, HEFF4%, Pfizer
Japan Inc., Tokyo) % F\ > TW ARREE T IC TR
HIEFRYIB L, BbeA @b S BEbRIEES 2
5247 — V@S (F—7 00— " RiEs 24G)
AL, FOBREBICNAERIIIT TBW
723-0N4 7 VIV CEEBICEE L, FiE L7
LRI NG U E1S% RIS, RREIRE
EL72. YU ryYRYT (KDS200, M4t
TUAVHA VR - AFT, KW, HAR) 2
DEEERRE A 7 — 7 v & fEl U CAER A K &
LIS FifeiE A L, RN IE 2 €= 4 — L 7=
AP AR OK O 7F A 1 sham #E Tl 6 ml/hr,
BOO T v F Cid18 ml/hr & L7z, {EAREED
Pesgid, DRl oA S BOO B LB G
FOBERARESRE VI EZMKLY, WO
7 v 105 DN THR S B In gt ¢ & 5 X
INIATERRI TE 217> T L7z, Bk
WIE X2 @ E il sk (R X973 A7
2 RM-6000, HAOUTE, 55, HA) THIEL
LabChart Reader (VN4 F V) H—F & ¥ & —kak
Sk, AR, R TUERL7:. F7z, hE)
WA R RSEE Y 257 4 (BWT-100A, /34
TV H—F vy A&t BNE, HAER)

ZHWT, KiRZ37CITAER L 72, BEbeE
& &I —PERE & PR E (HEREE O
AU D e R, HEGR 5 8 6 B Il 45 (3075
TOHER &M BIAR 2 B D DO S AL 8D %
FiER L 72,

BB A E
Fi it U 72 3 s PR A 2 D Br &, R
EEAECHHL L7-0b, BRI 0 (RI-320,
PoLE RS, o, BA) ICTERENE
L7

B 1210% s v <=1 ¥ (=4 WV KAV A
10N, B+ 7 4 Vv 2AHEHSErkai A1, KK,
HA) TEIZEL, T /=)Wy Bikuez
Mz 7%, 89714 val%4r-72. 5um T
T 74 PR EERL, BT 74 sk
AN PMFTY Y &TA T Y (HE) HaB L
Xv VY M) 7 a— VR EIT G, G

(Olympus BX-53, Olympus, Tokyo, Japan) % i
W CHLER AT &2 1T > 72, BB %
BEMHEO L RE, R (HE) &6 (B
HAE) |03 2 HROFEG (F/ R+ #H)) &/3—
£ T — UTRME Lz, BRI, KK (100
%) TABEEBINL, RN - 315y 7 b
7 =7 (WinROOF 2018 Ver. 4.0, =4 S#kat
&tk KBR) 2HWCTHEB L.

8-OHAG DI BIEHT

fi% AL 4 12 Cell Lysis Buffer® (& 2 7 7
y—EHER - T 77 - LHEESGH, Cell
signaling technology, CA, USA), PMSF (1 mM,
Cell signaling technology, CA, USA) %z, &
EVFAF I W AT o 7. EO TR

(15,000 g, 54M, 5C) %#AT- 214,
MR 2 L7z BEBICB I 58-0HIG @

% Bl #8-OHdG ELISA Kit (NIKKEN SEIL Co,
Ltd, JaICA, Japan) % TG L7z, MEk
2#13 Varioskan Flash® (Thermo Fisher Scientific,
Weltham, MA, USA) % v T, & H K %540
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m IZEEL, WHEZHNET S L TEREMR
HxiTo72.

8-OHAG D SuEHIMR I AT
T 7 4 UMM E S5 umE T

L, B85 7 4 112 BLOXALLTM (Vector
laboratories, CA, USA) = Hw T 7 a v ¥ »
FE (R, 105H) 217720 1 kPifk
i%, anti-rabbit 8-OHdG antibody (Santa Cruz
Biotechnology, CA, USA) 2.5% normal horse
serum (Vector laboratories, CA, USA)  T100f%
FMLUCTHA LA (4C, overnight). 2 KT
k& Loy g i3 ImmPRESSTM -Alkaline
Phosphatase (AP) Anti-Rabbit IgG Polymer
Detection Kit® (Vector laboratories, CA, USA)
W R EEE & LT, ImmPACT
Vector Red Alkaline Phosphatase (AP) Substrate®

(Vector laboratories, CA, USA) % J \» 7-.
xf b ge s & L T4, 6-diamidino-2-phelylindole

(DAPI, Vector laboratories, CA, USA) & H\WT
et % 47\», VectaMount Parmanent Mounting
Medium® (Vector laboratories, CA, USA) 2 X
DEAZAT- 721k, SOGHEMEE (Olympus BX-
53, Olympus, Tokyo, Japan) % F\»THuEkliks:
MRS &2 17 o 72,

HIEHI A P24 >/ EH 1 AR ES L

N TER B FHIFBT
REVFA X%V, MR 2 BRE L2

Bt > FIVND & > o8 7 2300 pg/ml (2

#1 BEREDS X OB R

1 % L, Rat Cytokine Antibody Array kit (R&D
Systems, MN, USA) & Fl\VCHEFEMGH 4 A 4
TN VERBRERATo 2. WG R
# Image Quant LAS4000 mini® (GE Healthcare
Japan, Tokyo, Japan), B {RfEATY 7 bV = 7
Image Quant TL® (GE Healthcare Japan,Tokyo,
Japan) % HI\»C pixel density (PD) &5 L,

PD ratio (¥ BOO H,(—) / BOO H,(+) k& Hw
7z, WARERGTA DAL VA A VB
OHP LR TEROD 7294 M A4 ¥ /7
EAA THL, SRR R 2 N R 7.

Bl FHIERT

3 T 1 o FL 12 1 Tukey-Kramer 3 % F v,
P<0.05% A & & L 7=. &t &1 f# T 13 Microsoft
Excel 2016 edition % i L 7-.

T
WBpEEa, PR (1)

Sham #f 8 P, BOO H,(—) #11t, BOO H,
(+) BEIPEIZOWT, BEREENES L O
BENERE (— PR &, HEREEE, SRR
WEIEE) (K1, M2) #4ro7. BEER
(X, sham #f, BOO H,(—) #, BOO Hy( +)
B, TEhZN1035+43 CFHMH = 1R
# ) mg, 310.3%53.6mg, 234.4%+40.0mg T &
), sham #I12%F L C, BOO H,(—) #ix#33.0
%, BOO Hy(+) #ETIX, 23 TH - 72
BOO H,(—) #t& BOOH,(+) BEMICTHE®EIZ
RO o72 (p>0.05). —EFEREIZ BOO H,

Mean * SE Sham

Mean * SE BOO Mean * SE BOO

Operated Hy(-) Hy(+)
Pt E R (mg) 103.50+4.33 310.28 +53.57** 234.40 +39.97
—mlgER R (ml) 0.34£0.03 1.69+0.38* 0.99+0.26
PERIFIE (cmH,0) 81.89+5.72 134.00 = 6.85%** 81.46+3.42%
EF?%]@ﬁﬁM& 0.80+0.25 7.75%0.77%* 2.80+0.65* &
times/0.5hr)

*p<0.05 vs sham operated
*#p<(0.01 vs sham operated
$p<0.01 vs BOO H,(—)

JBE I & 5 & OV — I HEIR 213 sham #12%F L € BOO BOO Hy(—) #THBEICHML Tw
7z, HERRBEEIX BOO Hy (=) BET sham 123 L CHREIC EH L Tw7z. BOOH,(+) BT
sham 12%F L C LA 2 d o 72, PERGEIEE) O M%iE, sham #EIZAF LT BOO €7V TH
B EASEIN L 72, BOO H, (+) B3 BOO H, (—) BE X 0 HERF IS B EI I D % A2 o 72,
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Lowmin
WEMEmi20]
d
HEAAL=F Emihr
=
B FF |
ErAE—Fimnm | i i |
| 1 |
T = 'i | |
| ', | I. | | |
| | | | I & |
1| hli [l | | Alln i| [
1 2 WM g R PN
WEEEE | mivcaar}
c =]
HARE—F 18 mifte
| |
".‘I A I 1 A
?__l L *JL'"..._ ___n'l "-’\“___;' 'L—.ﬂ _." :ﬁ,-"!. —t
1 - e .

X2 PR E
Sham # (a), BOOH,(—) # (b), BOOH,(+) ¥ (c).
b HERR A G )

¢ BV THER G E A BIR SN 5.
d

A L
L P N L T P L R L
e

"N ¥ N BN AT e T T
BT BT W L O ST ST
A — R e et ]
T, . B R Y [ e ST
L T B

I

[
sham

3 JEEE Masson trichrome Jefaff
Sham # (a), BOOH,(—) # (b), BOOH,(+)

XA RE B 30 2 IBIE Rk O L=k, BOO H,(—

73— 1300 pum, BUEREEIZ10065

(=) ®EE BOO Hy(+) FEMICHEZEZ A5
72 (p>0.05) 2%, FEREEEIX BOO Hy(—) BT
BOO H,(+) #ICR L THEIZEA L TWw
(p<0.01). Sham # CTHHIRFEIEENXIZ L AL
BgE I N o725 BOO BT, HERMHE
AL S, BOO Hy(+) # T BOO H,y(—)

b,

a TIRBAIE L <HERDATDNRT V2.

**p<0.01 vs sham operated
$p <0.01vs BOO H,(+)

BOO H,(-) BOO H,(+)

B (). FoBbermm, & BESE 797 (A)
) TR BT 2 BEBHE DRI, 27—

REE I LT, PR EGEE B A B
o7z (p<0.01).

AFRZHIIET (K 3)
Sham #12xF L T BOO # Tl g » JE # 1L
R 7z WA I B 5 BIEHE O I
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8-OHdG(ng/mg creatinine)
b

05

a
sharm BOO H,(-)

N

BOO H,(+) * p<0.05vs BOO H,(+)

X4 8-OHAG &=kt

BOO H,(—) %X BOO H,(+) BIZw L CRiMEZR LTV (p=0.04).

---

M5 8-OHdG SLyZAlkig

Sham # (a), BOO H,(—) # (b), BOOH,(+) # (c). Sham % & BOO H,(+) # CTldfikgi
TOFRBULIZ L 25, BOOH,(—) BT, MEMORILRD 5. xtIhgefs  DAPI g, A7 —

V28— 1500 pum, FREHMEERIZ10045.

D W T I, sham B, BOO H,( — ) #,
BOOH,(+) HTZNENI86+17 (CEYfl +
fEHEE), 389+24, 21.6+31TaH Y, BOO
H,(—) ¥ sham #£ 35 X OFBOO H,(+) Bl
LT, FEICHMLTW. (vs sham p<0.01,
vs Hy(+) p=0.01)

8-OHAG D4 L7 HIBEPT & 5654 i 7 H9 E BT
(X4, K5)

Bz e AL % PI8-OHAG 52 & T i, sham #f,
BOO H,(—) %, BOOH,(+) BETZFhZFN35
£0.6 (¥ + B #EER 2 ) ng/mg, 4.0£0.3
ng/mg, 1.8+0.7 ng/mg TH Y, BOOH,(—)
X BOO Hy(+) #EICH L TEiZRL Tz

(p<0.01). BOO H,(—) H#:THikgosmdR
INn7-.

HEII YA P4 > ) EH oA AR EL L
NTNF-aD#H (K6, K7)

MDY AL VALV IFENAL Y ORDP
5, BOOH, (—) #& BOO H,(+) BMTo
HEENKE Do 72 EAI0FERE % X 6 1SR T
KA A M H 4 >~ TH B TINF-a?¥, BOO
H,(—) #EIZBWTBOO Hy(+) BEE LT
bo & HIEHAITHEL Tz (5-fold BLE).
WIS, INF-aDFB L REEBHT T 572012
TSR F 7o 72, 1 kUK, TNF- o (D1G2)
Rabbit mAb (Cell Signaling Technology, MA,
USA) % vy, 400854 ML <A L7z, BOO
Hy(—) BETIE, WEME LR T oM B X O
TR BV CEBLAEEN L T w72, BOO Hy(+)
BTIX, MEICBVTIEIBOOH,(—) BEE
BEORBZED720%, HEHBIIBWTDOZD
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Ayisuap |axid
[ T T O S - I =

L

‘(f? (;'C \yy

s n

s]
« #& & &

C}t\
X6 HMEMFANHA Y/ TFEAL VERRE

MDY A M ALV /X EHA Y OFH S, BOO Hy( —

& o
p \\;»

& :
N & ¢

) #EL BOO Hy(+) HMTOERINKE DS

TAZI0ME 2R, RIEMEY A M A 2 TH D TNF-a TBOO Hy(—) #f& BOO Hy(+) BT o & b

BB o7z

7 TNF- oSl o g

Sham # (a), BOOH,(—) # (b), BOOH,(+) # (c).
) BETIIBEME LRI T O RE B X OFE £ IR 29 5. BOO Hy(+) BETIE, M

BOO H,(—

IIII||||IIII |IIIII|IIII |i|||||llll

Sham # Tlx TNF-a OFHITIT L A ER v,

HIZBWTHBLIRD 5%, Bl TIRFBEBIIIMF ST v D, w gt DAPI S, 27— —:

500 pm, BIERERIZ100
FEBUIIH STz,

A

ARFICHET B30, FE4WMmMLTEDY,
20074E-® Ohsawa 5 ¥ DA I E Y BHAE T,
B0z 2, BRmY, SRS, 5
ﬁw T 2% OB, EITEERA~O

ERICHIEDPHIRFECEIEN D TR, BN
&ﬁl@«lﬂ(?ﬁ 12D BIHENDFFHEFH Wb 5
b, MAREBTHEHSN TS, KEOH
VARG EE LTI, WAY, Y,
Y B X OROZG DY, REZ LICEE
BHPFEREEI 5.

AL A b L AL, MR OB D S S
N5 IGEREF (reactive oxygen species: ROS)
DM R IKE T, AR R T 5 R

NOT2EE L, FRe LT 2B EHRE
35, KFIFIROSDHTHEALTIDIRVE F
BXxTI VAN (-OH) 2BILTAHILICL
DPUBALER 2R, ERECH D) VigE D
—DTHBL-NNVI MV 2-TIFTFF) AN
sn- 27U kn-3-FkA77YNvay v (PAPC)
VB X > TR T 2BEA T -5 —%
RFERDPUEL, ZORE, mENTOFEErY
KT S, k4 GEEFRHZHET S 2 L8
bhoTwb., KEEF, NEETH LD, B
LA T VA WIRFIR R % HiEE3, 71—
T ANVOBEEPULHITCHEL TWDE E ZDORIZ
ZOMPRFET B

5 v h BOO EFNVTIE, TEBREHZEICLE
A TRIBEEMIC X ) LUTS 225 5%. &
PRIEE 7> & HEFR B IZ 200 T O B IRBE AT DL BE
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R AR SEIRMIRAE L 22 0, PPRZICITH
TRPHERASEZ ), BRILA P L A2 FHET 5.
JE I ML A N 0 3F i, > ¥ v ceD A4k
BHIREEIC X 2 5 ERER MG BR O FFAl CTHERE S
THBDH, BOO HlL sham A & L L CTHE &ML
WOBRTT 2%, 204 7 LY ELES
BT ENZXY, BEMEo RIS O R S
JETIRPERA TN X 2 ERERE R L, &
BLbSHICHHRMKE# 2T 5. 20
FEBERL AR E O RN OB T, ST SFE AR
T A T— & — DR ER TR R I R 2 &
S, BT O MR 2 LR B R L B
DAL R S 552,

Lrinl, Fa 1dAKRFEAKRD D OB B
L, AiRBER I & 2 R A B e R i % 2R
%579 F BOO EFNMIZBWTOREZ MR L
72, F 72, BB B B KEROEER O
MZE479 L & & HIZH B molecular marker DR
Rafiorz. KEKEHGTHILIZEST,
BOO & 7 )V Tl 5 7= HER 7 8 1 B 13 il
Az ANNE, BEREAOISH % B LR
i BN L7z, EBEOBKTO@EINE LT
(&, BEBEER I X 0 A U HERA RSB D B
GBI O BER L VEISE E 2 b K
FRBEGAT X0 HESR 57 805 By 25 B S 7o B
R & IS 572002, BB OB G, 1B
PEAHARDOERIL A b L A DRIE S & OHEER Y A
MAA I TEAA VN RAT S 72 AR
Keid Tld BOO Ho(—) #ETIE D o & BB
JEIZ B 5 BEMMEORIMASBIZ S, PRI
JE1Z BOO Hy(—) BETHR D HA o7z, —H,
BOO H,(+) HETIXBEMEHME OB A IR S
Tz, —RICEEBEPIE & B i (& 5 oA R
VoD, BHRNESEL %513, BRI
T3 %%, BOO BE T3 B 70 B I 1 I A3 4
LTWaBZEHEMENA, KRFEKIE, Bl
THREG R OB G T oMM IR #EEH 2 A LT
WBHZEDHBAL. F2, BEA ML AT —
#H —TdH 5H8-0HIG DFEHIZB VT, WiEHic
BUBRHOATERZED, BOO Hy(—)
TBOOH,(+) HL L CRBEDPE - 72

2F Y, KFEKDBOO EFNTOIEHDFL
B EE T THh B T LA L 7.
¥ 72, sham ##13 BOO H,(—) #EEHEE DS
B¢, BOO Hy(+) HETHRIAME 72, Zh
i, AROKFIEZ T =T I H VOB IEH
HHELTWDLEXDORIZZDORE% IS S
DL BIEA S, BOOH, (+) BETORE)
RER L2 25, D720, BOOH,(+)
HCldsham LKL, EROFHMETL
TWhb.

WA N A Y /DAL VRITICE -
T, BOOH,(—) B& BOOH,(+) BT, il
HORIEET A P A A VICHBOAEREZRD
7z. FOHT, TNF-alid5-fold P LR %
7z, REGRMIZE VT, BOO Hy(—) BT,
EERLIE T & 38T, BOO H,(+) T,
M T ISR 2 07278, B oRBIZET
L Cw/z. 8-OHdG & FfkiZ, HiEiBToiH
WAL D SNz TOREIS, BETE
IZBWT, 8-OHdG %4 L 7z TNF-aDFEHL2S,
BERER LT LUTS 25| X292 & AN &
iz, B EE» S MEORE % FIhE 351
BRI 253 2 K FARBG- oG TIX, 7
TR LI U THEFRRICAH BAITRD T
R SEOBRENCE Y, KFEKOVEHERAL
MEERFGETH 722 & X0, MEMEEE I
BOTIEEPZ Lo bDEHERTE 5.
D BEbEE B BT, 18R i A0 5 i B
EASHL & T D R DR 45512 b K FEAK D
EPETEDLLDEERD.

TNF-aldZ MBS A b A4 2T, 5
fbtxhiowra 7y —YVTEESH, FOFEE
REEIREMBORE TH 5. TNF-o i
HEORE IR KEMR B EZT &R 52 L
BHAISNTWBESEY L, TNF-a & Bk
BREIC O W TOMEIIHD v, BRI EFHR
A Z R v ZREHERE Y Z2B W, PR
WEIZEL T4 LUTS #2352 &AM5NT
W5 %S, Fan 1%, PKC (protein kinase) & NF
kB (nuclear factor- kB) % 4 L 72 TNF-a O
A TUHEDIEE A R R A R S5 L LT
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WY EIRIEHE A 7R v 7 AR ER<
AZBWTIE, ®mIE, BIREELES X ORI
BREZETHZENFHMONTEY, LUTS 252
T AN E LTIIRRImAE 2 Sh, K7t
ERBEDFERTH 572, Tuchi HiF, BILA b
VAT OREREMIZBWT, KEKERSTS
Z LT, BENT Td 5 NFAT (Nuclear factor
of activated T-cells) DFIHEZALT X+, TNF-«a
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(Regular Article)
Hydrogen water shows the effect of improving bladder function
in a rat model of bladder outlet obstruction

Shinjiro SHIMIZU

Department of Urology, Kawasaki Medical School

ABSTRACT Lower urinary tract symptoms (LUTS) are considered to be caused by vascular
insufficiency to bladder, and include voiding, urine collection, and post-voiding symptoms.
The bladder outlet obstruction (BOO) model of rat is used as a pathological model, in which
ischemia of the bowel is induced by obstruction, followed by chronic ischemia of the bowel and
oxidant stress, resulting in LUTS. Since the antioxidant and anti-apoptotic actions of hydrogen
have been attracting attention in recent years, it has been clarified that hydrogen could protect
various organs, and multiple facilities and fields have reported that hydrogen could be used in
the prevention and treatment of various diseases. In this study, we administered hydrogen water
(H,) to the BOO model rats to investigate its effects and mechanism of action.

We used 9-week old female rats to prepare the BOO model. After laparotomy, a 19G needle
was placed along the urethra and sutured to the urethra to induce partial obstruction of the
urethra. Immediately after the preparation, the rats were divided into the sham, hydrogen water
no-administration (BOO H,(—)), and administration (BOO H,(+)) groups to compare the effects
of intravesical pressure, and the histological, biochemical and immunohistological changes in 4
weeks.

The weight of the urinary bladder increased significantly in the BOO groups, 3.0- and 2.3-
fold in the BOO H,(—) and BOO Hy(+) groups, respectively, compared with the sham group.
The urination volume in one voiding increased significantly in the BOO groups, compared
with the sham group. In the measurement of intravesical pressure, hyperreflexia of the urinary
bladder was confirmed in the BOO groups, and the degree of detrusor overactivity was increase
significantly in the BOO H,(—) group, compared with the BOO H,(+) group. The proportion
of collagen fiber in the bladder musculature increased significantly in the BOO Hx(—) group,
compared with the sham and BOO H,(+) groups. In the quantification of 8-OHdG in the
bladder tissues, the levels in the BOO H,(—) group were higher than the BOO H,(+) group. In
the 8-OHdG staining, significant expression was observed in the muscle layers only in the BOO
H,(—) group. In the exhaustive chemokine/cytokine analysis, TNF-a was obviously inhibited
in the comparison between the BOO H,(—) and BOO H,(+) groups. In fact, TNF-a immune
tissue imaging, expression was increased in the interstitium beneath the bladder cell mucosa
and the muscle layers of the BOO Hy(—) group. In the BOO Hy(+) group, TNF-a expression
was reduced in the muscle layers.

Hydrogen water would be useful treatment as new alternative therapy for LUTS caused by
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the ischemic change of bladder. In this study, one of the mechanism of action of hydrogen
water should be inhibition of various cytokines with a focus on TNF-a via inhibition of the
oxidant stress. (Accepted on October 4, 2018)
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