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4Hydrox ynonenal HNE 

Introduction
In 1980 Prof. Esterbauer, et al. identified 4-hydroxynonenal (HNE) 

as a cytotoxic product originating from the peroxidation of liver mi-
crosomal lipids [1]. Since 1991, the year of publication of the seminal 
review of Prof. Esterbauer and colleagues [2], really a huge number 
of reports has been published which support a role for HNE in a va-
riety of human disease processes. HNE started as a “toxic aldehyde 
product of membrane lipid peroxidation” and “toxic second messen-
ger of free radicals”. Today HNE is considered as a reliable marker of 
oxidative stress, a possible causative agent of several diseases (such 
as Alzheimer’s disease), a growth modulating factor (inhibition), and 
a signalling molecule (e.g. inducer of apoptosis). Recent research re-
vealed that HNE can be formed in soybean oil at frying temperature 
which might be important with regard to public health [3].
LIT: 1 Identification of 4-hydroxynonenal as a cytotoxic product originating from the peroxidation of 
liver microsomal lipids: A. Benedetti, et al.; Biochim. Biophys. Acta 620, 281 (1980)  2 Chemistry and 
biochemistry of 4-hydroxynonenal, malonaldehyde and related aldehydes: H. Esterbauer, et al.; Free 
Radic. Biol. Med. 11, 81 (1991)  3 Formation of 4-hydroxynonenal, a toxic aldehyde, in soybean oil at 
frying temperature: C.M. Seppanen & A. Saari Csallany; J. Am. Oil Chem. Soc. 79, 1033 (2002)
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Core Products

(E)-4-Hydroxynonenal [HNE]
ALX-270-245-M005  5 mg 128.00

NEW Stable Form of HNE
(E)-4-Hydroxynonenal-dimethylacetal 
[HNE-DA]
ALX-270-375-1  1 Vial 

For in situ production of active HNE
Yields ~ 5.2mg aldehyde after hydrolysis
Allows quantitative and reproducible 
experiments

The Product Data Sheet includes detailed infor-
mation for the in situ preparation of HNE before 
your experiment.

•
•
•

PAb to (E)-4-Hydroxynonenal [HNE]
ALX-210-767-R100  100 µl 
From rabbit. IMMUNOGEN: Free (E)-4-hydroxynon-
enal (HNE). SPECIFICIT Y: Recognizes HNE-adducts. 
APPLICATION: ELISA, IHC, WB.
LIT: Immunochemical detection of 4-hydroxynonenal protein ad-
ducts in oxidized hepatocytes: K. Uchida, et al.; PNAS 90, 8742 
(1993)  Formation of 8-hydroxy-2‘-deoxyguanosine and 4-hy-
droxy-2-nonenal-modified proteins in human renal-cell carcino-
ma: K. Okamoto, et al.; Int. J. Cancer 58, 825 (1994)  For a com-
prehensive bibliography please visit our website.

Selected Latest Review Articles
See The Molecular Aspects of Medicine, 24 (Issue 4-5) (2003) dedicated to reviews on HNE presented at the HNE-Club Meet-
ing 2003  Lipid peroxidation and cell cycle signaling: 4-hydroxynonenal, a key molecule in stress mediated signaling: Y. Yang, 
et al.; Acta Biochim. Pol. 50, 319 (2003)  Hydroxynonenal, toxic carbonyls, and Alzheimer disease: Q. Liu, et al.; Mol. Aspects 
Med. 24, 305 (2003)  Oxidative stress and cell signalling: G. Poli, et al.; Curr. Med. Chem. 11, 1163 (2004)  Mass spectrometry 
for detection of 4-hydroxy-trans-2-nonenal (HNE) adducts with peptides and proteins: M. Carini, et al.; Mass. Spectrom. Rev. 
23, 281 (2004)  Signaling kinases modulated by 4-hydroxynonenal: G. Leonarduzzi, et al.; Free Radic. Biol. Med. 37, 1694 
(2004)  Reactions of 4-hydroxynonenal with proteins and cellular targets: D.R. Petersen and J.A. Doorn; Free Radic. Biol. Med. 
37, 937 (2004)  Potential markers of oxidative stress in stroke: A. Cherubini, et al.; Free Radic. Biol. Med. 39, 841 (2005)

Peroxynitrite . tetra-
methylammonium
ALX-400-036-L001  1 ml 
ALX-400-036-5001  5x1 ml 
Produced from the reaction of nitrogen 
monoxide with tetramethylammonium su-
peroxide according to the method of D.S. 
Bohle, et al. described in Meth. Enzymol. 
269, 302 (1996), and dissolved in 0.01M po-
tassium hydroxide (KOH).

Low nitrite content (~1%)
No hydrogen peroxide
Includes application manual

•
•
•

For more information visit the HNE-Club at www.kfunigraz.ac.at/hne-club/
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Lipid Hydroperoxide (LPO) Assay Kits
Many investigators have tried to detect lipid 

hydroperoxides in biological samples to obtain 
direct evidence for free radical injury in vivo or 
to measure the degree of oxidative stress. 

Traditionally, lipid peroxidation is quantified 
by measuring malondialdehyde (MDA) [1,2] and 
(E)-4-hydroxynonenal (HNE) (Prod. No. ALX-270-
245, page 1) [1,3], the degradation products of 
polyunsaturated fatty acids hydroperoxides. 
Sensitive colorimetric assays have been devel-
oped to measure these aldehydes [1-3]. Howev-
er, these assays are non-specific and often lead 
to an overestimation of lipid peroxidation. 

There are important additional problems 
in using these byproducts as indicators of li-
pid peroxidation. The by-product formation is 
highly inefficient and varies according to the 
transition metal ion content of the sample. Only 
hydroperoxides derived from polyunsaturated 
fatty acids give rise to these byproducts. For ex-
ample HNE is formed only from ω-6 polyunsatu-
rated fatty acid hydroperoxides and is catalyzed 
by transition metal ions like ferrous [4]. 

Decomposition of hydroperoxides derived 
from abundant cellular lipids such as cholesterol 
and oleic acid does not produce MDA or HNE. 
These factors can lead to an underestimation 
of lipid peroxidation. 

MDA is also produced in ng/ml concentra-
tions by the platelet enzyme thromboxane syn-
thase during whole blood clotting and platelet 
activation [5]. This leads to gross overestima-
tion of lipid peroxidation. Estimation of lipid hy-
droperoxide levels range from 0.3-30 µM de-
pending on the method used. However, direct 
methods of estimation suggest that the con-
centration in normal human plasma is approxi-
mately 0.5 µM [6,7]. 

Given the limitations of the indirect meth-
ods, direct measurement of hydroperoxides is 
the obvious choice.

The Lipid Hydroperoxide Assay Kit measures 
the hydroperoxides directly utilizing the redox 
reactions with ferrous ions [8]. Hydroperoxides 
are highly unstable and react readily with fer-
rous ions to produce ferric ions. The resulting 
ferric ions are detected using thiocyanate ion 
as the chromogen:

ROOH + Fe2+  RO• + Fe3+

RO• + Fe2+ + H+  ROH + Fe3+

Fe3+ + 5SCN-  Fe(SCN)52-

λmax: 500nm ε: 16,667M-1cm-1

Since this method relies on the measure-
ment of ferric ions generated during the re-
action, ferric ions present in the sample are a 
potential source of error. Also, many biologi-

cal samples contain hydrogen peroxide which 
readily reacts with ferrous ions to give an over-
estimation of lipid hydroperoxides. These prob-
lems are easily circumvented by performing the 
assay in chloroform.

An easy to use, quantitative extraction meth-
od was developed to extract lipid hydroperox-
ides into chloroform and the extract is direct-
ly used in the assay. This procedure eliminates 
any interference caused by hydrogen peroxide 
or endogenous ferric ions in the sample and 
provides a sensitive and reliable assay for lipid 
peroxidation.
LIT: 1 Chemistry and biochemistry of 4-hydroxynonenal, malonal-
dehyde and related aldehydes: H. Esterbauer, et al.; Free Radic. Biol. 
Med. 11, 81 (1991)  2 Malondialde-hyde and thiobarbituric acid-
reactivity as diagnostic indices of lipid peroxidation and peroxida-
tive tissue injury: D.R. Janero; Free Radic. Biol. Med. 9, 515 (1990) 

 3 Quantitation of 4-hydroxynonenal protein adducts: K. Uchida 
& E.R. Stadtman; Meth. Enzymol. 233, 371 (1994)  4 Suggested 
mechanisms for the production of 4-hydroxy-2-nonenal from the 
autoxidation of polyunsaturated fatty acids: W.A. Pryor & N.A. Porter; 
Free Radic. Biol. Med. 8, 541 (1990)  5 Conversion of prostaglandin 
endoperoxides to C17-hydroxy acids catalyzed by human platelet 
thromboxane synthase: U. Diczfalusy, et al.; FEBS Lett. 84, 271 (1977) 

 6 Pathophysiologic modulation of arachidonate metabolism: M.A. 
Warso & W.E. Lands; Clin. Physiol. Biochem. 2, 70 (1984)  7 Detec-
tion and characterization of lipid hydroperoxides at picomole levels 
by high-performance liquid chromatography: Y. Yamamoto, et al.; 
Anal. Biochem. 160, 7 (1987)  8 The reevaluation of the ferric thio-
cyanate assay for lipid hydroperoxides with special considerations 
of the mechanistic aspects of the response: B. Mihaljevic, et al.; Free 
Radic. Biol. Med. 21, 53 (1996)

Lipid Hydroperoxide (LPO) Assay Kit 
(100 determinations)
ALX-850-026-KI01 100 det. 1 Kit 
Any sample containing lipid hydroperoxide can be 
easily and reliably quantified spectrophotometrical-
ly using either glass or quarz 1ml cuvettes (λmax: 
500nm; ε: 16,667M-1cm-1). SENSITIVIT Y: 0.25 - 5 nmol 
hydroperoxide per assay tube.

Lipid Hydroperoxide (LPO) Assay Kit 
(96 wells)
ALX-850-203-KI01 96 wells 1 Kit 
Same Kit as Prod. No. ALX-850-026-KI01 but contains 
additionally a reusable glass 96 well plate (for use of 
organic solvents).

OXI-TEK TBARS Assay Kit
(For Monitoring Lipid Peroxidation/
Oxidative Stress)
ALX-850-287-KI01  1 Kit 
QUANTIT Y: 160 tests. 

The sensitivity of measuring thiobarbituric 
acid reactive substances (TBARS) has made this 
assay the method of choice for screening and 
monitoring lipid peroxidation, a major indica-
tor of oxidative stress. This rapid, easy-to-use 
procedure has been modified by researchers 
for use with many types of samples including 
drugs, food products and human and animal 
biological tissues. The assay has provided im-
portant information regarding free radical ac-
tivity in disease states and has been used for 
measurement of antioxidant activity of sever-
al compounds. The kit is designed to provide 
standardized, reproducible results.

Principles of the kit: malondialdehyde (MDA) 
forms a 1:2 adduct with thiobarbituric acid:

The adduct can be measured by fluorome-
try or spectrophotometry. Biological specimens 
contain a mixture of thiobarbituric acid reactive 
substances (TBARS), including lipid hydroper-
oxides and aldehydes, which increase as a re-
sult of oxidative stress. TBARS return to normal 
levels over time, depending upon the presence 
of antioxidants. In this assay, an MDA standard 
is used to construct a standard curve against 
which unknown samples can be plotted.

For further information please request the 
Product Information Sheet/Manual.
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International Distributors: Australia Sapphire Bioscience (02) 9698 2022 Austria Eubio (01) 8950145 Bangladesh Future Business Vision 2 863 1173 Belgium 10P’s (03) 466 04 20 Brazil Bioagency (0)11 3666 3565 / Sellex S.A.C. (0)11 5506 4646 Canada 
Cedarlane Laboratories (905) 878-8891/1-800-268-5058 Chile Biocant Ltda. (2) 8129 125 China ITS China (0)21 6481 4428/98 / Jingmei Biotech 0755 354 6191 / Beijing Bitab Biotech (010) 8201 5225 Czech Republic Genetica (02) 7270 1055 Denmark Medinova Scientific 
3956 2000 Ecuador, Venezuela & Uruguay Celtek  Technologias, +58 212 285 2590 Egypt New Test For Scientific Service (NTCo) 03-358-3543 Finland Nuppulinnan Laboratoriopalvelu (09) 27940200 France CovalAb 0437 654 236 / Coger SAS (01) 45 33 67 17 Greece 
SB Biotechnology Suppliers SA (210) 823 3373 Hong Kong Boppard (0)2799 9019 Hungary Biomarker 28 419 986 India Hysel India 011-2622 78 01/02/03/04 / Imgenex Biotech (0)674 274 3265/(0)674 329 6544 / Imperial Bio-Medics 172 792 737/027 Indonesia ITS Indonesia 
(021) 451 6222 Iran Hormoz Pajohan Lab. Equipment (021) 888 3444 Israel Almog Diagnostic (03) 977 3390 Italy Vinci-Biochem 0571 568147 Japan BioLinks K.K. 03 5443 6891 Korea Chun Yang Tech  (02) 929 8071 Luxembourg 10P’s +32 3 466 04 20 Malaysia Interscience 
(03) 57 40 9888 Mexico Consultoria de Laboratorios (0)55 54 217893 The Netherlands 10P’s 076 5425 184 New Zealand Sapphire Bioscience +61 2 9698 2022 Norway AH Diagnostics (23) 23 32 60 Pakistan The Worldwide Scientific 042-755-2355 Poland Biomibo (022) 872 0797 
Portugal Baptista Marques (21) 722 06 60 Romania Medist SA (21) 411 5003 Russia Chimmed 095 728 4192 Singapore ITS Science & Medical (06) 273 0898 South Africa Southern Cross Biotechnology (021) 671 51 66 Spain Grupo Taper S.A. (91) 484 1960 Sweden 
Kelab 031 125160 Taiwan Cashmere Scientific Company 0800 222 095/02-2567 5682 Thailand ITS Thailand (02) 308 0611 / Theera Trading (02) 412 5672 / (02) 418 1068 / S.M. Chemical Supplies (02) 542 1037  Turkey Tokra (312) 395 6009 Vietnam ITS Vietnam (08) 9255 232

NORTH AMERICA
AXXORA, LLC
T (858) 658-0065/ 1-800-900-0065
F (858) 550-8825/ 1-800-550-8825
E axxora-usa@axxora.com

GERMANY
AXXORA DEUTSCHLAND GmbH
T (06401) 90077
Toll Free 0800 253 94 72
F (06401) 90078
E axxora-de@axxora.com

UK & IRELAND
AXXORA (UK) Ltd.
T +44 1949 836111
F +44 1949 836222
E axxora-uk@axxora.com

SWITZERLAND/REST OF EUROPE
ALEXIS CORPORATION
T +41 61 926 89 89
F +41 61 926 89 79
E alexis-ch@alexis-corp.com

Related Products

(E)-4-Hydroxyhexenal
ALX-270-405-M001  1 mg 
ALX-270-405-M005  5 mg 

4-Oxo-2-nonenal [4-ONE]
ALX-270-407-M001  1 mg 
ALX-270-407-M005  5 mg 

4-Hydroperoxy-2-nonenal
CAY-10004413-M001  1 mg 
CAY-10004413-M005  5 mg



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 100
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


