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0.25-ml aliquot of 0.25 A.4 monobasic sodium phosphate freshly spiked with 50 
mg/ml sodium bisulfite was applied to the column followed by 0.25 ml of the 
sample and allowed to stand for 15 min. The column was eluted twice with 4-ml 
aliquots of pentane allowing the column to drain completely. The combined 
eluate was mixed with 0.25 ml of 0.5% tetramethylammonium hydroxide, pre- 
pared fresh by diluting 0.2 ml of a 25% methanolic solution of tetramethylammo- 
nium hydroxide (Sigma) to 10 ml with deionized water, for 10 min on a rotary 
mixer. The mixture was centrifuged for 5 min at ambient temperature at 800 g 
and a 5-~1 aliquot of the lower aqueous phase was injected into the liquid chroma- 
tograph using a lo-p1 syringe. 

Chromatography 
A modular chromatographic system comprising of a Model 100 A pump 

(Beckman Instruments, Berkeley, CA, U.S.A.), a 20-yl loop syringe loading in- 
jector (Model 7125, Rheodyne, Cotati, CA, U.S.A.), a 15 cm x 4.6 mm I.D. 
reversed-phase Ultrasphere ODS silica column (5-pm particles, Beckman) pro- 
tected by an RP-18 1.5 cm x 4.6 mm I.D. guard cartridge (7-pm particles, 
Brownlee Labs., Santa Clara, CA, U.S.A.), a Model SPD-6AV absorbance detec- 
tor (Shimadzu Scientific Instrument, Columbia, MD, U.S.A.) and a Model C- 
R3A integrator plotter (Shimadzu) was used. The chromatography was perform- 
ed at ambient temperature. The mobile phase consisting of acetonitrile (550 ml)- 
water (450 ml)-70% perchloric acid (0.2 ml) was pumped at a flow-rate of 1.0 
ml/mm with an operation pressure of 7.8 MPa. The peaks were monitored at 240 
nm. 

RESULTS AND DISCUSSION 

Fig. 1A shows a chromatogram of an extract of drug-free serum and Fig. 1B of 
an extract of serum spiked with 10 mg/l phenylbutazone. There are only few 
extraneous peaks. Pentane is a highly selective solvent and does not give any peak 
due to its poor absorbance of UV light. Fig. 1C shows a chromatogram of an 
extract of serum obtained from a 600-kg horse 8 h after the administration of an 
oral 1750-mg phenylbutazone dose. 

The recovery of phenylbutazone as determined by comparing the peak areas of 
5-~1 injections of an extract of a 10 mg/l plasma standard and a 10 mg/l standard 
in 0.5% tetramethylammonium hydroxide is about 90%. The present extraction 
procedure is designed to exclude neutral and basic compounds. Further, a num- 
ber of acidic compounds like oxyphenbutazone, barbiturates, hydantions, succi- 
nimides and sulfonylureas are also not extracted because of their poor solubility 
in pentane. The relationship between the peak areas and the concentration of 
phenylbutazone is linear for the range tested (0.5-80 mg/l) and the curve passes 
through the origin. Phenylbutazone standards prepared in human plasma behave 
similarly to standards prepared in horse serum with respect to extraction recovery 
and the presence of extraneous peaks. 
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Fig, 1, Chromatograms of extracts of (A) drug-free horse serum. (B) 10 mgil phenylbutazone standard in 

horse serum and (C) serum obtained from a 600-kg horse 8 h after the administration of a 1750-mg dose of 

phenylbutazone orally. Peak 1 = phenylbutazone. Detector output, 0.8 V; plotter attenuation, 3; chart 

speed, 0.5 cmjmin. 

I could not find a commercially available compound which was suitable to be 
used as an internal standard. Monophenylbutazone (Sigma), a structural ana- 
logue of phenylbutazone, elutes close to the solvent peak with the described 
mobile phase. The described extraction procedure is simple and allows precise 
quantitation of phenylbutazone without the use of any internal standard. Analy- 
sis of plasma supplemented with 20 mg/l phenylbutazone showed a within-batch 
relative standard deviation (R.S.D.) of 9.8% (n= 10, mean= 19.5 ml/l) and a 
between-batch R.S.D. of 12.4% (n = 8, mean = 19.2 mgil) over a ten-week period. 
There was no improvement of R.S.D. when glyburide was added as an external 
standard to tetramethylammonium hydroxide reagent prior to back-extraction of 
pentane extract of plasma into aqueous phase. There is no evidence of any dam- 
age of the silica-based guard or analytical column even after 100 injections of 5~1 
aliquots of 0.5% tetramethylammonium hydroxide solution. Injection of upto 10 
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~1 of the alkaline solution does not affect the peak shape. However, injections of 
the alkaline extract higher than 10 ~1 tend to split the peak of phenylbutazone. 

Phenylbutazone is quite stable at alkaline pH. There is no change in the area of 
phenylbutazone when the extract is left at room temperature for 48 h. Between- 
batch precision data indicate that plasma standards stored frozen at - 20°C are 
quite stable. Phenylbutazone plasma standards of 20 mg/l stored at 4°C for a 
week also did not show any change in the concentration of phenylbutazone. 
Methanolic solutions of phenylbutazone have been stored in small aliquots for 
four weeks at 4°C and for three months at - 20°C without any observable degra- 
dation of phenylbutazone. However, there is a gradual decomposition of phenyl- 
butazone when aliquots of the solution are withdrawn from the same tube which 
is stored at 4°C or at -20°C over a three-month period. 

In conclusion, the described procedure allows the specific determination of 
phenylbutazone avoiding its degradation during sample preparation. 
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