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3 Welch's t test p<0.05

Fig. 1 Sperm concentration and motility in the Hs water
administration group were statistically improved com-
pared to the Hz water non-administration group. (NW :
normal water, H2W : hydrogen water)

8-OHdG assay(n=5)

| Sham model

H, water non—administration group

Fig.2 Histological analysis showed that testicular structure was
maintained in sham model group. On the other hand,
destruction of seminiferous structure was observed in
both the Hz water administration group and the Hz water
non-administration group.
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Anti-8-OHdG ab.(Red)
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H, water administration group

Fig. 3a A significant decrease in 8-OHdG, which is marker of oxidative stress, was observed in the left

testis of the Ha water administration group.

b Immunostaining of 8-0HdG was abundantly expressed in the Hs water non—administration

group.



520

O3 -2-/ T —VEBEE LIER{EA L AR

LAt 2HE LTS, £/, Kajivama 5713, Ko
PR T EREI DR L 2B b A N VAP ERERR L S h
TWABRBERE I IKEREHZETHZ & CRERH &
BEACEH IR B R L 26 L, 4 A MIEPUERER S
DT & EEICERTHLI 2 MIBIT A BRIE
THE L TWa, flucd, 7N—F v riFhk &0k
HRRERE E P AFI GRS &1 X D BB EOLFIC
KREKRDPEH TH o722 LW EBRL AL THRES N
ThBh, MIEA ML AICEERT 284 2RE~DKFEK
OREIIFEN T EYY,

FEREIRIE AL R P L AIC K D) SRR T 2 & 7
LERAREREICELIRED 1 2TH5Y, v MBI
HREEFHRBEET VIR ENTEYY, SEZ0EF
NaRMH L TR 2T - 72 AEKZRSIZLY, HoH
A TATROUENED b1, EERTIIH L0, K
FROFRMEATEH SN, —7, HE $el2 X 53
SFMREHT L, KREARSH, FEERGHES LI, HE
HEO—ErBIESNTE Y, BEREREICBT 2R
MB~OEEMEZEBIET R RWI L EZ LN,
Lo L, KEAKZHESTLIETHTHE R -LTY
AHZ L, BXURHHMIZET A 8-0HIG DI
flEhTw/zZ ek, BHEREIENA TS, B
B0 3 A REERIRKERIZIES Y, HFFIEkE
ENETTBRBTELOTIE v tHEN XD,

WA, EFHERICT 249 high grade O E R EHIRE
OB BB T BTN TH b PHIEERIC L DK
P AAErE L, MRS, HWEEFLER LT85
%< HEELOW) Ke  PRICRABOREZT-oTW
512, LA L, NENERELE 2 wEERRENER
FRICEGEEICIE, LA RENGEREDLEN
HINALHELIATHD, T/, FATEHTL T IFHEA
ROU#FEZAD L VEFADFEETLILIFETHY,
HIRTIEED L9 REFBETTFRICL AUENEIED
AL Tz, 40, e 0iTo 2B
THRETIEETIVT v FMIKEKERSTLI LT
LA b L ADER S, TR ET S Z &N
L7ze COZ & & NAFKRZEHINEREIREIC L 2 BH
AEFENZ G B 7z e RGO 1 D & 4 B 5EMH
AR SNz —T, KFERIESITE Db b HEERT
RoOWEF 2 WEEHRTIE, EENICHBRSIRE ©RE
L, LNBRIICERILA FLARHET L EEZ LA
BHHEEOMEIG E 25 LB Z b, FATEIS o L 0K
HHIET DS REIC e A Z ENRTFHEEIN S,

% =

FEBREOERSEREEDRRFD 1 2L shsikb
AMVAE, KEBAKOBGIZLVEETEEN, 7Y ME
RHREETVICKEREESTHZ L THRIEA ML A
~—7N—"T&5 8-0HdG DIEMBEAIRELT 2320,
BT RO bR sz AREAITRFEFIRE I &
5 BUERTERZ BV TH LWIRFFRIGHIRE L %2 5
REED S 5.

X R

1) iEfE— -l BRfbA N L A~ —7% — §-0HdG.
A e AT 320 297-300, 2009.

2)  KEEBEA : KFESTOABEH L RFAKICK D
B, OEERE 49: 680-688, 2012

3) Agarwal, A. et al.; Clinical relevance of oxidative
stress in male factor infertility : An update. Amer-
ican Journal of Reproductive Immunology. 59:
2-11, 2008.

4) TIshikawa, T. et al.: Increased testicular 8-hyd-
roxy-2-deoxyguanosine in patients with varicocele.
BJU. 100 : 863-866, 2007.

5) Najari, B. B. et al.: Microsurgical rat varicocele
model. J. Urol. 191 : 548-553, 2014.

6) Ohsawa, L et al: Consumption of hydrogen
water prevents atherosclerosis in apolipoprotein E
knockout mice. Biochem. Biophys. Res. Commun.
377 1195-1198, 2008

7) Kajivama, M. et al.: Supplementation of hyd-
rogen-rich water improves lipid and glucose
metabolism in patients with type 2 diabetes or
impaired glucose tolerance. Nutr. Res. 28: 137-143,
2008.

8) TFu, Y. et al.: Molecular hydrogen is protective
against 6-hydroxydopamine-induced nigrostriatal
degeneration in a rat model of Parkinson's disease.
Neurosci. Lett. 453 : 81-85, 2009.

9) Nakashima-Kamimura, N.: Molecular hydrogen
alleviates nephrotoxicity induced by an anti-cancer
drug cisplatin without compromising anti-tumor
activity in mice. Cancer Chemother. Pharmacol. 64 :
753-761, 2009.

10) Altintas, R. et al.: The effect of varicocoelectomy
on the relationship of oxidative stress in peripheral
and internal spermatic vein with semen para-



KRKDEFBEECRIZFTE 521

meters. Andrology. 4: 442-446, 2016. 270-274, 2010,

11) Smit, M, et al.: Decreased sperm DNA frag- 12) R OB - b BEATE S B A REREIRE O
mentation after surgical varicocelectomy is associ- Wik HRETOFWNEEGEEEZEE 2 C 7
ated with increased pregnancy rate. J. Urol. 183: AW SREEEE 770 195-201, 2015.

THE EFFECT OF HYDROGEN WATER ON SPERMATOGENIC FUNCTION
IN A RAT VARICOCELE MODEL

SEITETSU SUGIYAMA, RYOEI HARA, HIROYASU TAKASAKI,
SHINJIRO SHIMIZU, SYOHEI TSUKIMORI, TOMOHIRO FUJII,
YOSHIYUKI MIYA]I ano ATSUSHI NAGAI

Department of Urology, Kawasaki Medical School Hospital, Kurashiki, Japan

Abstract :

[Purpose] Hydrogen is said to selectively reduce the free radicals that are produced by oxidative stress,
and to have an antioxidant function that inhibits cell death. Varicocele, seen in about 30% of male infertility
patients, is thought to reduce spermatogenic function as a result of oxidative stress. We administered
hydrogen water to a rat varicocele model, evaluated the oxidative stress in testicular tissue, and investigated
the effect on spermatogenic function.

[Subjects and methods] A varicocele model was created using 8-week-old Sprague-Dawley rats. The
rats were divided into a hydrogen water administration group (n=5) and non-administration group (n=5),
and were investigated during the 12th week after surgery. Sperm was collected from the cauda
epididymis, and the concentration and motility of the sperm were investigated using a sperm motility
analyzer. Immunohistological and biochemical changes in the testes were also investigated.

[Results] The results showed a sperm concentration of 151 =119 % 10°/ml and a motility of 81.6+15% in
the hydrogen water administration group, and a sperm concentration of 65 % 3.2 X 105/ml and a motility of
548+7.7% in the hydrogen water non-administration group. Statistically significant differences in both
sperm concentration and motility were seen between the two groups (P<<0.05). With ELISA, a significant
decrease in 8-hydroxydeoxyguanosine (8-OHdG) was seen in the hydrogen water administration group (P<
0.05).

[Conclusion] Oxidative stress, which is thought to be a cause of impaired spermatogenic function in
subjects with varicocele, was mitigated by the administration of hydrogen water. Hydrogen water may be
a new conservative treatment for male infertility patients with varicocele.

(Nishinihon J. Urol. 80 : 517-521, 2018)
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