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SUMMARY 

Sodium blsulphlte 1s shown to react with qumonold dlhydroblopterm to form a stable adduct 
Sodium blsulphlte does not react with tetrahydrobloptenn Qumonold dlhydroblopterm reacts 
with dlthloerythrltol to form tetrahydroblopterm, whereas the qumonold dlhydroblopterm bl- 
sulphlte adduct does not Usmg these propertles we have developed an indirect method for the 
quantltatlve measurement of qumonold dlhydrobloptenn The method requires dlvlslon of a sam- 
ple mto two Dlthloerythntol 1s added to one half (a) This converts qumonold dlhydroblopterm 
to tetrahydroblopterm and prevents the oxldatlon of tetrahydroblopterm Measurement of the 
tetrahydroblopterm content of this sample by electrochemistry followmg high-performance hquld 
chromatographlc separation (with dlthloerythrltol present m the mobile phase to prevent autox- 
ldatlon of the tetrahydroblopterm on column), therefore provides a total value of the tetrahydro- 
blopterm plus qumonold dlhydroblopterm present wlthm the ongmal sample Sodium blsulphlte 
IS added to the other portlon of the sample (b), followed immediately by dlthloerythrltol which 
prevents autoxldatlon of the remammg tetrahydroblopterm The blsulphlte reacts with the qul- 
nonold dlhydroblopterm present and the qumonold dlhydroblopteru-blsulphlte adduct IS no longer 
detected by electrochemistry at the retention time of tetrahydroblopterm Usmg reversed-phase 
high-performance hquld chromatography and redox electrochemical detection, measurement of 
tetrahydroblopterm m the absence (a) and presence (b) of blsulphlte enables the concentration 
of qumonold dlhydroblopterm to be calculated by subtraction (a-b) This method 1s shown to 
be quantitative and preliminary experiments demonstrate that It can be adapted for bloloocal 
samples 
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solution was 82%. The diminished recovery of BH4 at the lower cone-e&ration 
is attributed to the increased rate of autoxidation, and hence qBH2 formation, 
which occurs at low BH4 concentrations in the absence of added ar&&Gdants 

1131. 
These results demonstrate that sodium bisulphite reacts with qBH2 and 

does not react with BH4. The adduct formed with qBH2 is stable, it is not 
reduced back to BH4 by DTE and it does not chromatograph with BH4. On 
the basis of the above properties an indirect method for qBH2 measurement 
was developed based on the principles shown in Fig. 5. The sample is divided 
into two, and to one half DTE (6 mmol/l) is immediately added. HPLC-ED 
produces a BH4 peak (a), which is derived from the BH4 and qBH2 originally 
present. To the remaining half, sodium bisulphite (3 mmol/l) is added which 
reacts with any qBH2 present. DTE (6 mmolfl) is then added immediately 
after the sodium bisulphite to prevent oxidation of BH4. HPLC proced~~a 
BH4 peak (b) which is derived only from the BH4 present originally. It follows 
that by subtraction of b from a the qBH2 content may be calculated. 

To demonstrate that such a protocol can allow quantitative measurement of 
qBH2, varying amounts of ferricyanide were added to a solution of BH4 and 
the qBH2 content determined. The complete oxidation of BH4 to qBH2 by 
ferricyanide requires a ferricyanide/BH4 molar ratio of 2 : 1 [ 61. Therefore, by 
altering this ratio, solutions containing known amounts of qBH2 may be rap- 
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Fig. 5. Measurement of qBH2. The sample is divided. DTE (6 mmol/l, final concentration) is 
added to one half which is then mixed/homogenised (as necessary). Following deproteinization 
(if necessary), HPLC-ED measures BH4 and qBH2 as a single BH4 peak (a). To the remaining 
fraction, sodium bisulphite (3 mmol/l, final concentration) is added and, after mixing/homogen- 
isation, DTE is again added. Following deproteinization (if necessary), the BH4 measured is 
derived only from BH4 present originally (b). qBHZ=a-b. 
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lowing protein removal and HPLC analysis the qBH2 content was calculated 
to be 94% of the total BH4 + qBH2 present 

At present the amount of qBH2 present within blologlcal samples 1s un- 
known As a preliminary study to address this pomt, the qBH2 content of 
human cerebrospmal fluid (CSF) and of rat hver was determined The qBH2 
concentration of CSF and rat liver ranged from 11 to 40% and 17 to 20%, 
respectively, of the total BH4 +qBHZ present (Table II). Currently it 1s un- 
certain whether the qBH2 detected arose from autooxldatlon of BH4 followmg 
collection and storage or represents the true endogenous qBH2 Further stud- 
ies are m progress to address these questions 

The method described here provides a simple and specific method for the 
indirect measurement of qBH2 and represents the first quantltatlve method 
for the analysis of qBH2 m blologlcal samples 
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