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Evaluation of Albustix and Dextrostix for the Estimation
qf Protein and Glucose in Cc?;-’ebro-Spirm/ Fluid

RonerT PrOSSER®

Department of Pacdiatrics, Ahmadi Bello University, Zaria

Summary

Prosser, Robert. (1g975). Nigerian Jowrnal of Pacdratrics, 2 (x),95. Evaluation of
Albustix and Dextrostix for the Estimation of Protein and Glucose in

Cerebro-Spinal Fluid. The cliemical

Albustix and Dextrostix is described. Tl

cxamination of cerchro-spinal flyid using
1e protein and glucose values obtaincd in

cases of meningitis compare favourably with those obtained using routine Jabo-
ratory techniques. It is thercfore recommended that where facilities are not availabie
for voutine laboratory cstimation of protein and glucose in suspected eases of me-
ningitis, Albustix and Dextrostix ma y be used.

IN clinical practice, lumbar punciure is rou-
tincly performed to confirm or cxelude a clini-
cal diagnosis of meningitis or encephalitis.
Naked-eyc cxamination of the cerebro-spinal
{luid (CSF) may indicate increased col content,
but this method of assessment is often unre-
lable. Microscopic examination of CST° 15, on
the other hand, absolutely essential, and this
should be carried out as soon after collection
of the fluid as possible, to determine the number
and type of cells. Depending on the microscopic
findings, a gram-siain, bacteriological culture
and determination of protein and glucose levels
in the fluid are normally requested. It does,
however, require conscientiousness and  close
supcrvision of the technician to ensure that the
microscopy, gram-stain and culiure are ecarred
outreliably and in good time.

Sometimes, however, the quantity of CSI
available is limited, or where lahora tory Faciiitics

arc not immediately available, as ofien hap-
pens - most rural hospitals in developing
countries, a simple ward (test for protein and
glucose levels should provide usclul information
o the correct diagnosis and cnable treatment
to proceed pending confinmatory evidence at a
later stage. The purpese of (he present study
FADustix and  Dextrostix
{Ames Company) for the estimation of protein
and glucose in cerehro-spinal Muid,

was to  cvaluate

Materials and Methods

The study was carried out in the Departinent
ol Pacdiatrics, Ahmadu Belio University, Zaria.
Seventy-four specimens of CSF were examined
afier they had first een handled by the routine
chemical pathological faboratory, hut without
any forcknowledpge of (he profein and gliense

* Present acldress: Royal Gwent Hospital, Newport, Giwent., 1.k

* Albustix (Tctrabromophenol) for proteiv cstimation.

T Dextrostix (glucose oxidase, peroxidase and chromgen indicator) for ghucose estimation,
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values obtained. A drop of CST was placed on
the sensitive area of the Albustix and Dextrostix
strips and read as directed by the manufacturer,
i.e., immediately for Albustix, and at exactly
one minute for Dextrostix. If'no colour change
was rccorded with Dextrostix, this was read as
less than 20 mg/roo ml. of glucose. A combi-
nation of any two of the following laboratory
findings in the CSF was accepted as confir-
mation of a clinical diagnosis of meningitis:
Glucose <45 mg/100 (glucose  oxidasc:
normal range 45-80 mg/100 ml.) Protein>
40 mg/1oo (Turbimetric—Gallenkamp
normal range 10-40 mg/roo ml), white hlood
cells>7 cellsfmm?; a positive gram stain and
culture.
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Results

Of the 74 specimens of CSF examined 37
were cases ol meningitis; the remaining speci-
mens were obtained from patients with (chrilc
convulsion (25), encephalitis (2) and  others
(10). The CSE protein and glucose vahics
(Fig.) obtained by the above simple methods
compared closely with those obtained from the
routine laboratory methods. Tt will be scen
(shaded areas in Fig.) that therc is a small
disparity (12 glucose and 10 protein values)
between the laboratory and the Dextrostix and
Albustix
pyogenic
Albustix
cascs, both of which had borderline proten levels.

values. Considering the 37 cases of
meningitis, the Iahoratory protein and
results show a disparity in only two
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The Dextrostix colour* change at 45 mg/roo
ml was more difficult to assess than was Albustix
colour change at 30 mg but again the discre.
pancy between the glucose oxidase laboratory
method and Dextrostix values is small, and
concerns three cases in the meningitis group.
In one case of pyogenic Illélxingitis the values
of protein and glucose by routine laboratory
methods  were 50 and 19 mg/roo mi respect-
tively, while normaj values were obtained for
Albustix (trace) and Dextrostix (>45 mg/
100 ml). In the present study a high protein
(>40 mg/100 ml) and ;1 low glucose level
(<45 mg/roo ml) which | are characteristic
of pyogenic meningitis, were obtained in all
but one case using laboratory methods, and in
all but g cases using the simple methods as
described ahove,
and high protein values, using hoth laboratory
and simple ward methods was found in cach of

A combination of o oy glucose

three patients  with encephalitis,  teypanoso-

miasis and cerehyral malaria infection  yes.
. |

pectively.

Discussion

The use of Albustix for the estimation of G
protein for
mended by several investigators  (Beck and
Rainicr—Popc, 1966 ; McAlhany, 1966; Kutter
1964 ; Jacabs, 1959). Kutter (1964) has stated
that CST is even better suited than urine for
Albustix test analysis, since the fluid is colgur-
less and its propertics are comparatively constant,
especially the pH, whereas urine pH and den-
sity, as well as the ascorbic acid, uric acid and
glutathion contents vary within large limits
and may affect phases of the dye reactions.

clinical purposes thas been recom-
|

Although the validity of Albustix estimation ol

protein in CST has been questioned by Watson
(1964), it must he pointed out that his study
involved adults with multiple sclerosis and
cerebrospinal syphilis, disordet‘sgin which a high
globulin rather than albumin 'would normally
be expected. Since the results of the present

——

substantiated the usefulness
simple test in pacdiatric clinical pra-
is suggested that a protein value of
30 gm/100 ml or more obtained by this test should
be regarded as abnormal.

Except the report of Ma, et af, (1965) there
has Deen no published  work the use of
Dextrostix for (i5J° estimation. The
manulacturers of Dextrostix o not reconmnend
in CSI' for the

invcsligation have
of this
ctice, it

0n

glucose

its use lor glucose estimation

following reasons:

. OGS has a different rate of penetration
through the semi-permeable  membrane of
Dextrostix compared with hlood.

2. Itis casy to overwash the strip in the ahsence
ol erythrocytes and leac out the colour.

3. The
the reaction in terms of whole blood and
s0 is inapplicable (o (SI',

calibration iy mtended (o estin (e

The results of (he present study contradiet
the present sln(ly, over-
was avoided by simply

Irom the

these reservations. In
washing of (he strip
shaking off the remains of the (ISF
Dextrostix, and reading the resul( immediately
at the end of exactly one minute. McAlhany
(1966) found Combistix to yicld  clinically
dependable results in cstimating glucose, whilst
Beck and Rainier-Pope, (1966) found it unrelialyle
in the presence of a raised protein. Kutter (1964)
found Test Tape readings dependable at levels
below 20mg/100ml only.

Although the need for (ST glucose estimation
has been questioned, there can be 1o doubt that
it is of value either alone or jn combination with
protein in the diagnosis of meningitis, This
applies especially in those few without
pleoeytosis and negative sinears (Hall, 1966),
in cases of meningitis partially treated prior
to  hospitalization, and in aseptic meningitis
with a high cell count and a predominance of
polymorphonuclear cells (Perkins, 1966; Mecrrell,
1966). None of these conditions were encountered
in the present serics.

cases

* Since this work was done the Dextrostix scale has been improved in the lower range.
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Conclusion

The estimation of CSF protein and ghflcose
in the ward using Albustix and Dextrlostix
respectively is recommended as a useful aid to
the diagnosis of meningitis. If either test alone
is abnormal (Albustix 3omg/10oml or higher,
and Dextrostix below 45mg/100ml) meningitis is
probable, and is certain if both tests are abnormal.
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