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Effect of hydrogen-rich water on oxidative stress of in vitro orbital fibroblasts of patients with thyroid
associated ophthalmopathy
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[Abstract] Objective To explore the anti-oxidation stress effect of hydrogen-rich water (HW) on thyroid associated
ophthalmopathy (TAO). Methods The orbital fibroblasts were derived from orbital adipose connective tissue of TAO
patients and cultured in vitro. The cells were treated with different concentrations of hydrogen peroxide (H,O,) for 18 h,
and the proliferation ability was detected by CCK-8 method to determine the appropriate H,O, concentration. The cells
were divided into four groups: blank group (normal culture), H,O, group (treating cells with H,O, for 18 h), HW+H,0,
group (culturing cells using culture media containing HW for 72 h in combination with H,O, for 18 h), dexamethasone+
H,0, group (treating cells using dexamethasone 1 pmol/L for 72 h in combination with H,O, for 18 h). After culturing for
72 h in each group, the fluorescence intensity of reactive oxygen species (ROS) was measured by flow cytometry, and the
contents of malondialdehyde (MDA), superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px) were detected
by ELISA. Results We successfully cultured orbital fibroblasts derived from orbital adipose connective tissues of TAO
patients. The higher concentration of H,O,, the greater inhibition effect on the proliferation ability of the orbital fibroblasts
from TAO patients, and we finally chose 100 umol/L H,O,. After 72 h of cell culture, the contents of MDA, SOD, and GSH-
Px and the fluorescence intensity of ROS were (1.63£0.29), (5.06£0.24), (3.94£0.29), and (2.34%0.24) nmol/mL, (10.51£0.32),
(2.41£0.23), (5.58£0.29), and (7.98+0.15) U/mL, (107.79+1.06), (21.07£0.92), (49.19£6.75), and (76.33£4.70) U/mL
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and 18 275.82+521.05, 92 524.81+2 097.01, 54 460.87£572.64, and 35 961.37£540.61 in the blank, H,0,, HW+

H,0, and dexamethasone+H,0, groups, respectively. Statistic analysis results showed that both HW and dexamethasone

could significantly inhibit oxidative stress induced by H,0O, in orbital fibroblasts (all P<<0.01), and the inhibitory effects of

dexamethasone were significantly more obvious than those of HW (all P<<0.01). Conclusion HW may be a treatment option

for TAO through anti-oxidant stress.
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(DEX+H,0, 41) : A 1 pmol/L HiZEXK
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JE LA SX10° /LI FE T 6 FLAk . 20 s i
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1.3.6 ELISA 4l 41 i 3% 7 7 MDA, SOD,
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I Gk £5 20 20 i 5 52 h MDA . SOD 1 GSH-
Px & &,

1.4 “its4r@ I SPSS 22.0 BT 5 T4
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22 REVRE H,0, xFIRAE & 47 4 2m e 38 54 A% 77 64
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600 pmol/L Y H,O, Hl¥ TAO 35 HRHE B 4T 4k 44
Md 18 h J5, 450 nm EKAMNER) D {ERE H,0, i
JERENNZET R, F H,0, X HRIE a2 4k 40 i b
B0 1 SR Bt v B T gk, ELAE HL0, W E
4 100~400 pmol/L Bl & S PR, We B
4 400~600 pmol/L I ZEE . 100 pmol/L
) HyO, X TAO £ R HE 5l £F 24 41 i it 3 1 %y
27.79%, %M XA 455 200 pmol/L 1Y
H,O, XA G R E L 49.41%, XF40AEH40
8, AH T e SE R AE 2T E AN B i 85 9%, ok #
100 pmol/L i H,O, F-A7 i L2525

- 18h
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B3 H,0, X TAO E:EARRE R LT 4E LA A5 A0 ) R
TAO: HURBEAH OGRS ; H,O,: i 4 b &l n=3,x£s

23 g AKBILE R BT TAO 4 RIE
B Y dm R B ed RGN A5 AR HIE B 2T
AEAMEEEFE 72 h SIS R MDA SOD
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FZH R, H,0, A 40530 MDA & F4h
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fl GSH-Px SRHBFEM (P ¥<0.01) . §
H,0, AL, & S K FlHZE KA 35 7T [ AR 4 1k
403 I MR HIE B &7 24 40 i 15 2 i MDA & i
fLrh ROS 7GR, Hhn SOD 1 GSH-Px
(e (P 1)<<0.01) , Hi M SERAA 0 1E F R
QO AUK NI, HLPA 45 S AR AR BRAY L
BERMESIEE X (PY)<0.01) . W3 1,
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PR WFSR R IR TAO H 5 HRHE 2T 4k 40
POER AR VR (R ) FE VAR A S N K 0 SR S W =15 3 P
9 TAO FEEHRHE T A LB LA & GSH /b %
FesmArE™ ., nl LA S TAO B LG R %
Yo HATHLEA LR & 2K 7E R R H i Ak o7 4
%, WhTE TR AT, SeRUR . LRI, R
ZREE A SEIR TP, 0 Yang ZE0F 2013 4Rk
I K AT e BT A A T A R R B4l B
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SEHR R ZB AT MR Y R AL AT BB
(] s e 308 0 T 410 ] A B A D) e 20 P 4 AR B L A5 1)
B R X RSS20 A R T, AR A X 2 e v i
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n=3,xxs

gl MDA cy/(nmol » mL ™) SOD zy/(U e mL ™" GSH-Px z/(U e mL ™) ROS %)
e 1.6340.29 10.514+0.32 107.79+£1.06 18 275.82£521.05
H,0, 41 5.0640.24" 24140237 21.07+0.92" 92 524.81+2097.01"
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DEX+H,0, 41 23440242044 7.9840.15°"44 76.33 147044 35961.37+540.61°"44
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P{H <0.01 <0.01 <0.01 <0.01
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