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The antioxidation of HO in ARDS induced by chemicals
LIU He-liang, ZHAO Jin-yuan

( Research Center of Occupational Medicine, The Third Clinical Hopital of Peking University,  Beijing 100083 China)

Abstract: Objective To investigate the antioxidation of heme oxygenase (HO) in acute respiratory distress syndome (ARDS)
induced by injection of oleic acid. Method Reactive oxygen species (ROS) was measured by election spin resonance (ESR) direct-
ly, chemical luninescence, MDA and SOD were used to investigate the effect of HO on free radicals in ARDS. Result The spectum
of ESR showed that the concentration of ROS increased at 10 minutes and got summit at 30 minutes after injection of oleic acid (OA),
then dropped gradually, whereas it didn't increase greatly in HO-treated groups moreover, the results of quantified measure by chemi-
cal luminescence and SOD assay corresponded with the tendency exhibited in ESR measurement, whereas MDA assay indicated that in-
duction of HO by hemoglobin had some side effect. Conclusion The results demonstrated that ROS may be a key factor in the starting
phase of ARDS. HO has definite ability of antioxidation.

Key words: Acute respiratory distress syndiome; Heme oxygenase; Reactive oxygen speciess Electron spin resonance

(heme oxygenase, HO) 1
, 1.1
e , HO sD 240 ~280 ¢ (
(acute ), .
respiratory disiress syndrome, ARDS) ARDS . (hemoglobin, Hb)
s HO  ARDS (oleic acid, OA) . ARDS
; HO  ARDS 10 min. 30 min. 1 h. 2h. 4h. 6h
’ o 6 ; Hb+OA Hb (50 mg/ kg
(electron spin resonance, ESR). . 100 mg/kg 200 mg/ ke )
3 , 5 . Hb :
ARDS HO ’ SD . 2000 1/min, 20 min,
HO ’ : . 2000 r/min 20
min; 3, s
. 2002—12—25; ( 200?73((;21;0%9); . . , 3 000 1/min,
;20010001092 30 min, ) NaCl ,

(1968—). . . .



° 68 ° 2003 16 2 Chinese J Ind Med  Apr 2003, Vol. 16 No. 2
25% (1.2 g/ kg ) , ARDS y : y=12.051 x—0.019 (»=0.999 9).
0A ( , , HO : 1 ml,
0. 15 ml/ kg ). Hb Hb+ O0A 12041 2 mg), NADP 1 ml ( 08
Hb, 16 h OA. mmol/ L), G6P 0.5 ml ( 1 mmol/L), G6PD 12
. ARDS ur(C 0. 2 Mmol/ L), hemin 60 1, pH 7 4
0.1mol/L PBS  1ml , 37 °C 10 min,
12 464 ~ 530 nm
A4), ,
, ) ; nmol/ (mg°h) HO
. . 14 ROS  ESR
, 0. 5ml NOVA Stat : N- 0= (N-tert-butyl-a-pheny |-
Profile 3 ; , nitrone, PBN, Sigma D (di-
; Hb+OA OA 30 min ) ethylenetriamine pentaacetic acid, DETAPAC ),
( ) ). 100 mmol/ L.
1.3 PBN, 2 mmol/ L, DETAPAC pH 7.4 PBS
1.3 1 2g ) 1 ml , 2 min,
173 0.02 mol/L, pH 0.6 ml , 14 000 r/min 10
7.4 ( 0.1 mmol/LL EDTA, 135 min (15000 1/ min, 5 min),
mmol/ L KCI) (potter ), EP ., 0~4°C |, 2h
, ROS ESR Varian E-
(RPR20-3 ) , 4 C, 13000 g 20 min, 109E ESR ; : 3445G, X
(Beckman I5-50E ) 20 mW, 100 kHz, 2.5
. 4 ¢ 105000 g 1 h, G, 200G, 9.47 GH, 0. 128,
) 0. 02 mol/L ) 1.5
132 HO 4 WDD-1 ( ),
1.3 21 : , pH=10, 0.1 mol/L;
(nicotinamide adenine dinucleotide phosphate, (Luminol, 10 mmol Tuminol ;
NADP). 6- (glucose-6-phosphate de- 100 . : 10 #1. 4
hydrogenase, G6PD). 6- (glicose-6-phos- mol/ L NaOH 80 #I. Luminol 900 1 10 M,
phate, G6P) (hemin)  ( )
, BM ): NADP 85. 4 mg. G6PD 25 1.6 (MDA) (SOD)
Pl. G6P 43.74 mg  hemin 163 mg, pH 7.4
0.1 mol/ L. 40 ml. 500 #1. 20 ml MDA. SOD
100 ml., ,
1322 : 17
( ) SPSS 10. 0 : xts
3ml ( 0. 171 mmol/ L), pH 7 4 , .
0.1 mol/L 5. 13 Pmol/ L, ; Macrocal Origin6. 0
, 2.57. 1.28. 0.64. 0.32. 2
0.16. 0. 08 #mol/ L, pH74 0 1mol/L 21 ( ) HO
, (SHMDU UV- 1 , Hb 16h, Hb
1601 UV-VISIBLE spectrophotometer) 464 ~ 530 nm Hb+0A HO )

(A4), Ag | x,

Hb HO



2003 4 16 2 Chinese J Ind Med Apr 2003 Vol. 16 No. 2 © 69 c
1 (HO) (x+s) N I N
HO [ nmol/ (mg°h)]
(control) 5 2414029 ( 10min
Hb (Hb control) 5 52+101"" 30mm
Hb+0A 5 6304078 "
rreseo ARDS 8 { ih
22 ROS
, 30 min , , 6 h 4h
. Hb . Hbt Con ,
0OA ROS ,
ARDS 6 h. o o "%
T Hb+0A 4 100mg %
23 (02) 200mg M“W"\NM
FSR ; 0A 30 R L W AT
min , Hb+ OA 0OA 30 '
min , 2. 2 )
- 1 ESR
0OA O2 , 30 min , .
’ ESR ] 2. Hb—O—(iA 0, )
. 10min 4 h . O ARDS 4 h
; Th. 2h  4h . ARDS 30 min 02 .
; 6h , , 3.
2 (02) (x££ a
Ccontrol) 5 63. 5442, 30 64 581 57 61 34+2 35
Hb (Hb control) 5 9192411 46" 91.82+6 19 88 2410, 55 *
ARDS 10 min 5 26044418 54" 7 28986412 06 " 250 964528 7
30 min 5 319, 46+6.99 * 7 444.54+6 16 314 M1 8677
1h 5 289.66+15 18* *44 408.3246 0 259 40400, 477
2 h 5 264.88+15 34" FAA 33834+13.22" 211 38+11. 33 °7
4 h 5 12096410 18* 4 188.60+19 53~ 100 36+7.52*
6 h 5 93444530 " 101.82+7 52 82 7811 42*
Hb+0A 50 mg 5 162. 6610 64 A% 165.50+8 53 “A* 156 40+6.93 " A%
100mg 5 148 3048 15 " A% 152 0246 59 "A% 140 0613, 67 “ A%
200 mg 5 125.72+18 96~ A% 142 46+7 52 " A% 120 0+13. 27 “ A%
. *P<0 0%k LVB ., # #p<00l; PA FVB . Ap<0.05 AAP<0.0L  Hb . Ap
0.01;  ARDS 30 min . WPZ0.01
24 (MDA ) (SOD ) , ARDS 30 min
; MDA » Hb+OA 50 mg
3 ) OA 100 mg ARDS 30 min
SOD , 30 min , , 3
6 h ; MDA
) 30 min , , 4h . ,
. Hb Hb+0A 50 mg  SOD 3



© 70 - 2003 4 16 2 Chinese J Ind Med Apr 2003, Vol. 16 No. 2
500 - )
450 (=3
a
400 - , ‘L ;o
" (acute respiratory distess
F 3501 syndrome, ARDS) s
8 300 - b HO
S
2
g 2501 ARDS, HO  ARDS
€ 00 4 c
é 200 , HO
5 150 -
=
33 b
100 -
. (electron
0 .
—— ' T r T T spin resonance, ESR).
control  10min 30min In 2n 4n 8n
group HO
ARDS .
a s b— 5
2
ESR )
500
BpaB °
450 | {=LVB ARDS
BFVB 2 -
] 40 02 ( )9
§ 350 - .
-1 0 ARDS
g 300 B 2 ’
2 OB ROS . 30 min
£ 20 K
£ B , 4 Hb
2 200 B °
g ‘. R
o '. J HO ’
5 150 :' .:: % 934
R OB : , ARDS 4h
100 B R U
B 8 O -
50 8 % ] : 02 5 ESR
0 78 BB .
control Hbcontrol 0A 30mg 50mg 100mg 200mg ’ HO 02 °
group HO SOD
PAB — ; INB— ;5 FWB— ’ HO °
3 Hb ARDS HO
b
[7]
3 ARDS SOD MDA (x*ts)
’
SOD (NU/mD MDA (mmol/mD E C
(control) 5 5097541 975 1. 18740. 158 ’ (810
ARDS 10 min 5 455254178477 3.905+1.061" ° - CO
30 min 5 4130142109 445540693 ° NO ’
1h 5 52 89944 614 3.015+0.608" © [11.12 ;
2h 5 5350142 481 2.755+0.760" ©
CO 1/20 )
4h 5 49 88042 214 4.55041. 525
6h 5 50 40+6 041 53271103 * . .
*x #H % %
Hb (Hb control) 5 46 254=%1 785 5.034%£0,. 897 . (PMN) ,
Hb+O0A  50mg 5 4370140 5727 77 6345120674 *7F co
100 mg 5 48 00E2 56277 578840, 396" *F 7 ’ g
200 mg 5 4837542 ;377%  5.503%1.208" * . .
, % *p<0.0l; Hb ARDS 30 min ) HO )
# £ pool HO ,



2003 4 16 2

Chinese J Ind Med Apr 2003 Vol. 16 No. 2 T -

(i 5 Fenton
HO
[ 15, 16] , HO
HO ,
ARDS ) Hb
, MDA s Hb HO
, Hb
s OA
L Hb . HO
, HO
, HO
ARDS ,
. HO
ARDS s
ARDS ,

(KRR RAZE] b AL A Ay M SL P AR BE 2L, SR AER W0k 7
theh, A R s g Al D

[1] Lmmenschuh S, Ramadori G. Gene regulation of heme oxygenase-1 as a
therapeutic target [ J] . Biochem Phamacol, 2000, 60 (8). 1121~
1128.

[2] Ottetbein LE Kolls JK. Mantell LI, et al. Exogenous adminisration of
heme oxygenase-1 by gene trander provides protection againsgt hyperoxia in-
duced lung injury [ J] . J Clin Invest, 1999 103. 1047-1054

[3] Otterbein LE. Choi AM. Heme oxygenase: colors of defense against cel-
lular stress [ J] . Am ] Physiol Lung Cell Mol Physiol, 2000, 279 (6):
L1029-1037.

oxygenase-1 by endotoxin in the lung [ J] . Am J Physol 1998 275 (3
Pt 1): 1583-5%.

[5] Mowe D, Choi AM. Heme oxygenase-1, the “ energing molecule” has ar-
rved [ J] . Am ] Respir Cell Mol Biol, 2002, 27. &16.

R : —

[J]. , 1996 14 (4):.
193.

[7] Clak JE, Foresi R Green CJ, et al. Dynamics of haem oxygenase-1
expression and hilirubin production in cellular protection agairst oxidative
stress [ J] . Biochem J. 2000, 348 Pt 3. 615-619.

[8 Foreti R Sarathchandra P, Clak JE, et al. Peroxynitrite induces haem
oxygenasel in vascular endothelial cells: a link to apoptosis [ J].
Biochem J, 1999 339. 729-736.

[9 Motterlini Re Foresti R, Intaglietta M, et al. NO-mediated activation of
heme oxygenase: endogenous cytoprotection againg oxidative sress to en
dothelium. Am J Phys, 199, 270. H107-114.

[10] Dore S, Takahashi M, Ferns CD, et al. Bilirubin, formed by activa-
tion of heme oxygenase-2 protects neurors against oxidative stress Injury
[J]. PocNatl Acad Sci US A 199, 96. 2445-24%0.

[11] Snyder SH, Jaffrey SR, Zakhary R. Nitric oxide and carbon monoxide:
parallel wles as neural messengers [ J] . Brain Res Revs 1998 26. L
167-175.

[12] s . — [J1.

s 1999, 38 (4). 270272

[13] Bwouard S, Otterbein LE  Anrather J, et al. Carbon monoxide generat-
ed by heme oxygenase-1 suppresses endothelial cell apoptosis [ J] . J Exp
Med, 2000 192 (7): 1015-1026.

[14] Otterbein LE, Bach FH, Alam J, et al. Carbon monoxide has anti-in-
flammatory effects involving the miiogen activated protein kinase pathway
[J]. NatMed, 2000, 6 (4). 422-428.

[15] Dennery PA. Regulation and mwle of heme oxygenase in oxidative injury
[J] . Curr Top Cell Regul, 2000 36: 181-199.

[16] Elbit KK, Bonkovsky HL. Heme oxygenase: recent advances in under-
standing its regultion and wlk [ J] . Proc Assoc Am Physicians, 1999,
111 (5): 438447.

[ 17] Bruce R Van D, Paul S. Hemoglobin: A mechanism for the generation
of hydroxyl radicals [J] . Free Radical Bio &Med, 1996, 20 (7):

[4 Camaway MS, Ghio AJ, Taylor JL, et al. Induction of ferritin and heme 985-989.
( 2003-13-01-027),
2003 , ( » ,
. , (1 10 ),
/ . . . . . 7 : 26
, . 110004, (024) 83956565, (04) 23925108.



