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Over the past year, we have used MoranFoundation funds for the

measurement of serum amino acids in head injuried patients using high

pressure liquid chromatography with post-column ninhydrin derivatization.

Though technically demanding, this technique permits accurate detection

of some 40 serum constituents including all the essential and nonessential

amino acids.

Pickering Laboratories of Mountain View, California, was the source

of columns and reagents for a post-column ninhydrin derivatization

method of measuring amino acids in physiological fluids. Chromatographic

conditions included a 3mm X 250mm JOUMlithium cation exchangecolumn

at 42·C with a guard column and a three component lithium salt mobile

phase (flow rate 0.3 ml/min) gradient with an elution and regeneration

cycle of 210 minutes (figure 1). Following separation, the amino acids

were mixed with ninhydrin (flow rate 0.3 mllmin) at a mixing tee and

subsequently reacted for 100 seconds at 120·C in a Pickering CRX390post

column reactor resulting in chromophores monitored at 546 nm in a 12ul

cell <figure 2). An injection of standard and a serum sample on the system

in Its current conf1guratfon are shown (figures 3 & 4). Sample preparatfon

involved simple deproteinlzatlon folJowed by autoinjectlon of a 20 III
sample.

We have injected 20 standards and 80 serum samples with good

preservation of constituent resolution andpeak areas. At this point, we
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have about 20 more serum samples to process through the first week in

December 1985 as well as the analysis of standards containing a few

substances not contained in our original standard solution, but which are

present and of interest in serum. Analysis of all of the data cannot be

completed until these additional standards are used, but we anticipate

completion of all data analysis by the endof December 1985. Wehave

demonstrated already, however, that gamma-aminobutyric acid is Mt

elevated in comatose head injuried patients as was suggested by

preliminary experiments in which the amino acid analyses were performed

outside of the medical center.

We have demonstrated that this method can be implemented in a

clinical laboratory with gradient high pressure liquid chromatographic

capability. The pre-mixed reagents are reasonably inexpensive further

facilitating service laboratory implementation. A major drawback of the

method is the analysis time of 210 minutes which limits the total number

of samples which can be processed to about 7/day. We hope to complete

our data analysis in the next few weeks in time for submission of

abstracts to national clinical chemistry and critical care meetings.

Additionally, the data from the amino acid experiment will be linked to

cerebral metabolic and systemic nitrogen balance data we have on the

patients in the study.

SUMMARY' The serum amino acid prOfile in metabolic disturbances

following head injury and other critical 11lnessesis not used widely in

clincal practice in part due to the lack of rapid, reliable methods for

measuring amino acids in phySiological flUidS which could be implemented

in service clinical laboratories. Recent developments In chromatographic

technology described here may now permit the amino acid analyses to be
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performed in a matter of hours in any clinical laboratory with competence

in high performance liquid chromatography.
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