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Table 1 The precision and accuracy of the assay of porcine brain formaldehyde

1 2 3

4

5 Mean" RSD/%

74.3 pmol/kg 75.1 pmol/kg 74.3 pmol/kg

74.6 pmol/kg

74.2 pmol/kg 74.5 pmol/kg 0.49

" Formaldehyde concentration is in wmol per kilogram (mol/kg) of fresh brain tissues. The concentration of formaldehyde from brain

tissues measured with HPLC (n = 5). No significant difference among the values (P> 0.05).
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Table 2 Concentrations of porcine brain formaldehyde at different time points

Oh 1h 2h 3h 4h

5h 6h 7h Mean RSD/%

84.2 pmol/kg 84.5 pmol/kg 85.2 pmol/kg 85.3 wmol/kg 85.5 wmol/kg 85.9 pmol/kg 85.8 wmol/kg 85.8 wmol/kg

85.3 wmol/kg 0.74

Data in means assayed at each time point (n = 5). No significant difference among the values on different hours (P > 0.05).
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Table 3 Changes in the concentrations of porcine brain formaldehyde at different days

1d 2d 3d

4d Mean RSD/%

86.3 wmol/kg 87.9 wmol/kg 90.4 pmol/kg

96.9 pmol/kg 90.4 pmol/kg 5.18

Data in means (n = 5). No significant difference among the values on different days (P> 0.05).
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Table 4 Recoveries in the assay of porcine brain formaldehyde with modified 2, 4-DNPH with HPLC

Method Absorption area Input/(umol-kg™) Mean/(pmol-kg") Recoveries/% RSD/%
Without extraction” 92122.1 100 95.9 95.96 247
199 862.6 200 197.1 98.54 4.47
315 154 300 305.3 101.77 5.71
Extraction” 88 608.5 100 100.9 100.85 3.00
177 138 200 204.1 102.04 6.65
258968.5 300 299.5 99.83 5.43

YData in means assayed with different methods (n = 5). Significant difference was shown between the two methods with and without

extraction (*P < 0.05).
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Table 5 Concentrations of formaldehyde in different

regions of porcine brain

Brain region Mean/(umol-kg™) n RSD/%
Parietal lobe 83.4 5 7.55
Frontal lobe 782 5 3.84
Temporal lobe 75.5 5 6.89
Occipital lobe 79.6 5 4.77
Hippocampus 79.0 5 3.16
Cerebellum 81.1 5 4.69
Brainstem 79.9 5 9.01

Data in means assayed with the regions of porcine brain (n=5). No
significant difference among the values on seven regions of porcine
brain (P> 0.05).
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Fig. 1 Assays of endogenous formaldehyde in the porcine brain with 2, 4-DNPH through UV-HPLC
The brain tissues (n =5), parietal lobe (PL), frontal lobe (FL), temporal lobe (TL), occipital lobe (OL), hippocampus (HC), cerebellum (CL) and
brainstem (BS), were employed for measurements of endogenous formaldehyde (FA), as indicated (a, b, ¢, FA concentration was in wmol per kilogram
of fresh brain tissues). Changes in the absorbance of FA-DNPH at different pH values (d). The tissues were homogenized in the presence of 10%
trichloroacetic acid and centrifuged (13 000 r/min, 4°C, 30 min). 1.0 g/L DNPH were added to the supernatants (0.4 ml) individually and the samples
were incubated at 60°C for 30 min. Aliquots (20 wl) were taken for measurements of the brain formaldehyde (e) through a C18-column on a UV-HPLC.
The ordinate represents the absorbance of FA-DNPH (absorbance unit). Pure formaldehyde was used as control (g) to make the standard curve for the
formaldehyde concentration (7=0.999, f). Methodological sensitivities without extraction of different formaldehyde concentrations are significantly

higher than that with extraction (h). * < 0.05. ll: Without extration; [1: Extration.
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Assay of Brain Endogenous Formaldehyde With 2, 4-Dinitrophenylhydrazine
Through UV-HPLC®

SU Tao"?, WEI Yan", HE Rong-Qiao™
(" State Key Laboratory of Brain and Cognitive Sciences, Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China;
? Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Chronic impairments of brain caused by accumulation of endogenous formaldehyde as ageing is
thought as one of the risk factors for sporadic age-related dementia. Thus, it is necessary to determine the
endogenous concentration of formaldehyde in brain. Using 2, 4-dinitrophenylhydrazine (2, 4-DNPH) in the assay,
the concentrations of formaldehyde in parietal lobe, frontal lobe, temporal lobe, occipital lobe, hippocampus,
cerebellum and brainstem of porcine brain (n=5) were measured through UV-HPLC. Homogenizing brain tissues
with 10% trichloroacetic acid (pH=1.0) not only avoided the disturbance from contaminated protein and other
compounds, but also eliminated the step extraction of FA-DNPH derivative (2, 4-dinitrophenylhydrazone) and
improve the methodological sensitivity (P < 0.05). The porcine brain formaldehyde was 75.5~ 83.4 umol/kg fresh
brain tissues measured by this improved method. Recoveries of spiked formaldehyde at low and high level were
95.96% ~ 102.04% with relative standard deviations less than 10%. This suggests that the modified 2, 4-DNPH
method is effective enough to measure the endogenous formaldehyde in brain tissues.

Key words quantitative analysis, endogenous formaldehyde, high performance liquid chromatography, porcine
brain, 2,4-dinitrophenylhydrazine, cognitive impairment
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