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Study of blood concentration analysis for formate
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——Summary (Jpn J Clin Toxicol 2015 ; 28 : 243-246)
A 53-year-old woman ingested about 300 mL of 95% methanol. After immediate ethanol antagonist

therapy and hemodialysis, she recovered completely. Few days later, the plasma concentration of meth-
anol and formate was measured. A gas chromatography was used for the plasma methanol concentra-
tion measurement, and a colorimetric method was used for plasma formate concentration measure-
ment (Formate Colorimetric Assay Kit; BioVision, California, USA). Patient’s plasma methanol
concentration before hemodialysis was 676.9 mg/dL and plasma formate concentration was 16.9 mg/
dL. By removing blood methanol and formate using hemodialysis before formate accumulations in the
body, the patient was discharged without any sequelae. We were able to obtain correlation between a
gas chromatography and colorimetric method without gas chromatography-mass spectrometry, with
good correlation coefficients. The sensitivity was sufficient for analyzing blood sample. Monitoring for-
mate concentration is useful in determining the treatment and evaluating the prognosis of methanol
poisoning. We suggest that this colorimetric method is useful in a facility with no access to a gas chro-
matography in order to measure a plasma formate concentration.
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Table 1 Laboratory data on admission

<Hematology > <Biochemistry>

WBC 5,300 /uL TP 6.7 g/dL
RBC 463 X107l AMY 38 1U/L
Hb 14.7 g/dL BUN 7.0 mg/dL
Plt 22.3 X10%ulL Cre 0.50 mg/dL
<Blood gas analysis*> 1-BIl 0.6 mg/dL
oH 7 388 GOT 16 IU/L
GPT 14 1U/L
PaC0O, 35.1 mmHsg
LDH 148 1U/L
Pa0, 106 mmHg
_ Na 144 mEa/L
HCO;~ —3.2 mEa/L
K 3.4 mEa/L
BE 20.7 mEa/L ol 110 mEq/L
AG 37 mEa/L

*Blood sample drawn 2.5 hr after admission (before HD)
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MDilute the Formate Standard to 1 mM

> Standard Curve

¥ O ........

®Adjust volume to 50 uL/well with Formate Assay
Buffer.

®Add 50 L of the Reaction Mix (46 L Formate
Assay Buffer, 2 uLL. Enzyme Mix, 2 uL Substrate Mix)

@Aldd02458m L >
""" H : - :

~ >

Serum
sample

®Incubate the reaction for 60 min at 37 C
@Measure 0D 450 nm in a microplate reader
®Apply the sample readings to the Standard Curve
@Calculate the formate concentrations

®Add 0.5, 1, 3, buL
96 well plate

Fig. 1 Procedure for measuring the formate
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