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ABSTRACT Objective: COPD is a complex multifactorial disease, characterized by not fully reversible airflow limitation. However,
until now none of the existing treatments for COPD is ideal. Oxidative stress is widely proposed as a pathogenic mechanism for COPD.
Hydrogen molecules act as a new kind of selective antioxidant. So it is important to make sure if hydrogen has the protective effect on
COPD. Methods: Rats were treated with hydrogen gas, after the establishment of COPD animal model by passive smoking exposure.
Then pulmonary function testing and histomorphological evaluation were performed, to investigate the therapeutical effects of hydrogen
on COPD. The underlying mechanisms were further studied by detecting the expression levels of MDA and proinflammatory cytokines in
the serum and lung tissues. Results: The Lee's index of rats decreased significantly after they were exposed to smoking for 8 weeks.
Moreover, treatment with hydrogen for 2 weeks resulted in blocking the decrease of Lee's index. The pulmonary function testing showed
that hydrogen treatment abrogated the decrease of pulmonary function induced by smoking exposure. Moreover, hydrogen treatment
improved the morphology of lung tissues damaged by smoking. Hydrogen treatment also blocked the increase of MDA, TNF-« and IL-13
in the serum and lung tissues, induced by passive smoking. Conclusion: Inhalation hydrogen has protective effects on COPD induced by
smoking exposure.
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Fig. 1 The effects of hydrogen on Lee's index (mean+ SEM, n=6)

Nor'mal COPD+Hydrogen

Note: **compared with normal group, P<0.01; ***compared with normal

group, P<0.001; ###compared with COPD group, P<0.001.
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Table 1 The effects of hydrogen on pulmonary function (meant SEM,

n=6)
Normal COPD COPD+Hydrogen
VT(ml) 0.41+ 0.02 0.24+ 0.08**  0.29% 0.01** #
RL(cm H,O/ml/s)  0.44% 0.06 1.19+ 0.18%* 0.55+ 0.02* #
CL(ml/cm H;0) 0.25+ 0.06 0.13+ 0.03** 0.20+ 0.02#

Note: *compared with normal group, P<0.05; **compared with normal

group, P<0.01; #compared with COPD group, P<0.05.
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Fig. 2 Effects of hydrogen on histopathologic changes in lungs (mean+
SEM, n=6)

Notes: A, D, Normal group; B, E, COPD group; C, F, COPD+Hydrogen
group; G, alveolar tissue area/lung parenchymal tissue area.
**compared with normal group, P<0.01; ***compared with normal group,
P<0.001; ##compared with COPD group, P<0.01.

A, B, C, scale bars=100 um; D, E, F, scale bars=20 pm.

T IR 51 98 254 DL BN , Bl A5 15 1 S5 | AL P 4R
A5 9 o 2 AR L, 2206 PRI I S SO0 i e, A Gl
LRAE BRI A4 AR LLBENE R R S B |
RGP IETT I JREFAE AR TIL N Sihs Ak B4R i 26

4 Kk

Serum MDA Content
N

11 Bl A RPN BAT R 8,

SEMNTIAE COPD Ak J i A vh e #E i o F SR
52 COPD W A L LM R T B AR N o B S T
185 o AN — 5 T T LA i , i T e B 7 5
=, AN O G NF- «B 45 (55 A o 40
L, BETTANE COPD HEFE, BRsR E AN AE COPD Al
il o A AR L R R U AR, BSOS
Xt COPD REiz HA a4 o RN R B2 P RINE 438
8% K FABiHE I ST BEXT COPD HAT IR /R M, {H & —
HRAREISCIIESS, FA TR E UGIES A S X COPD
A B ) LR VR T, ML AT e 23 i S R B R b PR A
e

FIH, i PRXS T COPD BIARYT 32 2R FH B B it I g
2 SOEY IR RUER . SR EANTRAST AR B A
R0, W A B SO xR e Il 98 ¢ 23R, L B RE 25 ) RE4R e L
MLAEP IS R RS, S SE TR0, S A FFE ], SO 5K
WEFE IR B4 (tiotropium ) JF A RERGE I BESE b5 FEVIRY, HHTHE
FEAR I TCL BT T RENSBH LE I D) BEAY PR R I o DR AR 2R
i AR COPD Bijif 5 s BT T RIS S ARBFTIESE
NG LA GRS SRR K COPD, 2y COPD (1 R
TSR BT B . U AT AU RN L B A
TR TN, GFENER , AT LIRS 5y 35 i 40 1 58 e 240 ff
v s HO S AT A B A PR R S PRI B T P4, 1T

Pulmonary MDA Content
N

COPD
3 S8 ME AR A MDA KERI#NE(HEE #REIR, n=6)

Nor'mal COPD+Hydrogen

Fig. 3 Effects of hydrogen on malondialdehyde in lung tissue and serum (mean+ SEM, n=6)

Note: ***P<0.001, compared with normal group, #P<0.05, compared with COPD group.
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Fig. 4 Effects of hydrogen on cytokines expressed in lung tissues (mean+ SEM, n=6)

Note: *compared with normal group, P<0.05; **compared with normal group, P<0.01; ***compared with normal group, P<0.001; #compared with

COPD group, P<0.05
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