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ABSTRACT
Lactic acid concentration was determined in 37 specimens of cerebrospinal fluid by gas

liquid chromatography. It was found to be raised ( ~ 30 mg/dl) in 15 specimens from culture
positive cases of bacterial meningitis and one of fungal meningitis. It was < 30 mg/dl in
cerebrospinal fluid from four cases of viral meningoencephalitis and 10 contaminated speci
mens. It was also raised in two specimens from culture negative cases. Determination of cer
ebrospinal fluid lactic acid concentration by gas liquid chromatography provides a useful,
additional test in the diagnosis of bacterial meningitis.

INTRODUCTION

Meningitis is a life-threatening infection. This clinical entity requires prompt diagnosis and manage
ment in order to reduce the morbidity and mortality. Problems in management are encountered in part
ially treated cases where the cerebrospinal fluid cytology and biochemistry are equivocal and cultures are
negative.

During the last few decades, the introduction of several rapid tests such as the Limulus test, counter
immunoelectrophoresis and latex agglutination tests have aided the diagnosis of meningitis.' However,
in situations where a wide range of microorganisms may be implicated as in neonatal rneninqitis.f these
tests have limited value. Appropriate antibiotic therapy depends on the isolation of the aetiological
agents. However, in many instances, the cerebrospinal fluid (CSF) may yield growth of bacteria which
are probably contaminants. Interpretation of such reports may be difficult, particularly in neonates and
immunocompromised patients.

Lactic acid determination in CSF has been found to be useful in situations where both clinical and
laboratory interpretations are difficult. Several workers have demonstrated that lactic acid concentration
in CSF raised in cases of bacterial meningitis when compared to levels in aseptic meningitis and normal
controls. 3

,4 ,5,6,7 However, some controversy remains." This study was carriedout to evaluate the usefull

ness of gas liquid chromatography for measuring the lactic acid concentration in CSF as an adjunct to
other tests in the diagnosis of meningitis.
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MATERIALS AND METHODS

Bacteriological examination

Thirty-seven CSF specimens were included in the study. These were processed and identified accord

ing to standard techniques.v''

Determination of lactic acid concentration

CSF samples were kept at -70'C for various lengths of time ranging from 18 hours to four years.
Blood-stained specimens were excluded. Lactic acid levels were determined by Castroni's method!"

based on that of Holdeman, Cato and Moore."

The equipment used was a 5730A Hewlett Packard with a flame ionization detector (temperature
300'C), fitted with a glass column (100-120 mesh) and packed with 10% diethyl glycol succinate on
Chromosorb W-HP. The gas flow rate through the detector was 20 ml/min for nitrogen, 30 rnl/rnin for
hydrogen and 300 ml/min for air. The instrument was operated isothermally at a temperature of 130'C. A

chart recorder was used to trace the acid peaks.

A volume of 0.5 ml of standard lactic acid (30 mg/dl) was added to 0.5 ml of the CSF. One ml of the

standard lactic acid was used as a control, and both test and control were treated in the following

manner: The samples were acidified with 0.1 ml of 50% H2S04 and 1.0 ml methanol added. The tubes

were then capped and placed in a waterbath for 5 minutes. After the specimens were cooled at room
temperature, 0.5 ml chloroform was added to each tube. Contents were mixed by gentle inversion 20
times. Fourteen microlitres of the chloroform layer were used for the gas liquid chromatographic analysis.
The height of the lactic acid peaks in test samples, seen in less than five minutes, were compared with
that of the standard. The concentration of the acid in test samples was calculated from the area ratio. A
positive result was taken as ~ 30 mg/dl and < 30 mg/dl was considered negative.

RESULTS
Table 1 shows the details of the culture positive cerebrospinal fluid samples. The lactic acid levels were

markedly elevated in Haemophilus influenzae meningitis, in one of three cases of Flavobacterium meing
osepticum meningitis and in one case of cryptococcal meningitis.

Table 2 shows lactic acid concentration in CSF specimens with normal cytology and biochemistry but
with growth of bacteria. These specimens were obtained from infants (who presented with fits and

subsequently recovered) as part of the septic workout. Therefore, the bacterial isolates were considered
to be contaminants. These included Bacillus sp, diphtheroids, Staphylococcus epidermidis and alpha

haemolytic streptococci. The concentration of lactic acid in these specimens was < 30 mg/dl.

Lactic acid concentrations in the CSF of four cases of viral encephalitis and meningoencephalitis was

<30 mg/dl. The concentration was found to be moderately raised, 33 and 36 mg/dl in two of three
cases of partially treated meningitis. The CSF in these cases showed high cell counts (50 cells/mm" and
2000 cells/mm" respectively) with predominant polymorphonuclear cells. CSF glucose levels were low
and cultures yielded no growth.

DISCUSSION
This study supports the findings of other workers on the diagnostic value of CSF lactic acid concentra

tion in cases of meningitis. Castroni et. al.10 using gas liquid chromatography had found elevated levels
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Table 1: lactic acid concentrations in culture positive cases of meningitis.

Organisms isolated No. of CSF lactic concentration in mg/dl
specimens Case Case Case Case Case

1 2 3 4 5

Cryptococcus
neoformans 2 36 20

Streptococcus
pneumoniae 5 30 30 35 35 61

Haemophilus
influenzae 5 72 84 49 60 60

E. coli 1 36

Enterobacter sp. 1 31

Flavobacterium
meningosepticum 3 82 42 32

Table 2: lactic acid concentration in culture positive CSF but with normal cytology and biochemistry.

No. of specimens
(Sp) examined

Culture lactic acid concentration
in mg/dl

5

1

Bacillus sp.

M ixed growth of
Bacillus sp. and
diphtheroids

Mixed growth of
Enterobacter sp.
& Acinetobacter sp.

M ixed growth of
Bacillus sp. and
Staph. epidermidis

AIpha-haemo Iyti c
streptococcus

Flavobacterium sp.

Sp1

20

27

24

24

18

24

Sp2

24

Sp3

24

Sp4

24

Sp5

24

of lactic acid in 16 cases with bacterial meningitis while elevation of acid was not detected in 134

patients without bacterial meningitis. According to their study, 20 mg/dl of acid was the upper limit in

normal CSF while levels of 30 mg/dl or higher was associated with bacterial meningitis. In the present

study, ~ 30 mq/dl was used as the cut-off point.

In 15 proven cases of bacterial meningitis, the lactic acid levels were equal or greater than 30 mg/dl.

The acid levels were markedly elevated in Haemophilus influenzae meningitis but were < 30 mg/dl in

cases of viral encephalitis and meningoencephalitis. However, increased lactic acid levels have been

reported in severe encephalitis.V although the levels obtained were not as high as in bacterial meningitis.

In two cases of cryptococcal meningitis, one had a raised lactic acid level (36 mg/dl) while the other was
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found to be low (20 mg/dl). Further studies are needed to evaluate the usefullness of lactic acid deter
mination in fungal meningitis.

Lactic acid levels in CSF may be useful in differentiating meningitis of viral and bacterial aetiology.

Among the advantages of using gas liquid chromatographyfor lactic acid determination are short per
formance time and sensitivity to various genera of bacteria." It can also be used to exclude probable
bacterial contaminants in specimens. In this study, lactic acid levels were low in 10 specimens which had
growth of bacteria in the absence of other features of meningitis.

Lactic acid determination was also carried out to monitor the progress of patients after antibiotic
therapv.v" In two of three cases of partially treated meningitis, the CSF lactic acid levels were found to be

above 30 mg/dl. In three cases of treated meningitis, where both CSF cytology and biochemistry had
reverted to normal, the lactic acid levels were also found to be < 30 mg/dl.

Estimation of lactic acid in CSF by gas liquid chromatography provides a useful additional test in the
diagnosis of bacterial meningitis, It may also be used in monitoring the efficacy of treatment.
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