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BB. Aggarwal, KB. Harikumar, 2008
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�� NonNon --enzymaticenzymatic antioxidantsantioxidants

Albumin, thiols (cysteine, glutathione), Albumin, thiols (cysteine, glutathione), vitaminsvitamins C and E, C and E, 

bb--carotenecarotene, , lycopenelycopene, , uricuric acidacid, , bilirubinbilirubin, ubiquinol, ubiquinol--10, 10, 

flavonoidsflavonoids, , micronutrientsmicronutrients (Se, Zn, Mn, Cu, Fe)(Se, Zn, Mn, Cu, Fe)

�� EnzymesEnzymes involvedinvolved in AO in AO strategiesstrategies

Superoxide Superoxide dismutasedismutase (SOD), (SOD), CatalaseCatalase (CAT), (CAT), 

GlutathioneGlutathione--PeroxidasePeroxidase ((GSHGSH--PxPx))



��������	���������	� ���	���
	�����
�����	���
	�����
��
�����	�������	�� �� *������	*������	

$	���	���
��	����	�	�����+$	���	���
��	����	�	�����+



��������	��� ����
� �	���	� ����	�	��� 
������������ ��� ����	���

A. de Vega et al., Crit Care Med 2000, 28: 1812

Acute Physiology and Chronic Health Evaluation (APACHE)  III score
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H. Cowley et al., Crit Care Med 1996, 24: 1179

Plasma antioxidant potential Survivors vs. nonsurvivors

Shaded area: healthy volunteers
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Lassnigg A et al. Br J Anaesth 2003:90:148-154
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Calculated plasma total antioxidant status
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Lassnigg A et al. Br J Anaesth 2003:90:148-154
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Tanaka H et al. Arch Surg 2000, 135:326

N= 19/19 burns > 30% of body surface area

66 mg/kg/h ascorbic acid during the first 24h 

P<0.004

P<0.01



Risk of pulmonary morbidity
(ARDS and pneumonia) Risk of mulitple organ failure

P=0.2 n=301 AO supplement
n= 294 control

P=0.04 n=301 AO supplement
n= 294 control

� -tocopherol 1.000 IU i.g
1 g ascorbic acid i.v.

daily during ICU stay

Nathens AB et al. Ann Surg 2002;236:814-422
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Heller A et al. CCM 2001

N=30 (15/15)
NAC for 4 days

Day 1:       6 g
Day 2:     12 g
Day 3+4: 18 g

Control:
3 x 300 mg/d



Heller A et al. CCM 2001
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„For certain mechanisms of disease, the effects observe d
might be favorable (I/R, endothelial acitvation) for oth ers

(infection) this might be detrimental.“
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N= 30 septic shock patients

Investigation period 6h

150 mg/kg NAC for 30 min

20 mg/kg/h NAC
+ bolus 1 g ascorbic acid
+ bolus 400 mg � -tocopherol

Galley HF et al. Free Radical & Med 1997;23:768
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Galley HF et al. Free Radical & Med 1997;23:768

Control
Antioxidant treatment
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N= 42 (21/21) SIRS
9 day supplementation

535 µg/d for 3 d
285 µg/d for 3 d
155 µg/d thereafter

GSH-Peroxdiase activity
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N= 10/10 burns covering < 30% of body surface area

Trace element supplementation for 8 d

Cumulative intake: control treatment group
Copper 56 µmol /d 72 µmol/d
Selenium 1.4 µmol/d 3.8 µmol/d
Zinc 328 µmol/d 585 µmol/d
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Berger M et al Am J Clin Nutr 1998; 68:365
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N= 10/10 burns covering < 30% of body surface area

Trace element supplementation for 8 d

Cumulative intake: control treatment group
Copper 56 µmol /d 72 µmol/d
Selenium 1.4 µmol/d 3.8 µmol/d
Zinc 328 µmol/d 585 µmol/d
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N= 42 (21/21) SIRS
9 day supplementation

535 µg/d for 3 d =1.6 Kmol
285 µg/d for 3 d
155 µg/d thereafter
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