
Measurement of glucose concentrations in
rats: differences between glucose meter and
plasma laboratory results

Dear Sir,
Experiments in rodents, especially rats and mice, serve as mod-
els for the investigation of physiological background and
pathological findings in humans. Standards for laboratory val-
ues and procedures are necessary for comparison and repro-
ducibility of experiments and results. For studies concerned
with diabetes mellitus the most important standard is the de-
termination of reliable glucose values in these animals. Such
standards are not available on an up-to-date basis. Only some
articles on laboratory animals dating back to the 1970 s and
communications by providers of laboratory animals try to cov-
er this topic [1±4]. We therefore did 265 measurements of
blood glucose in normal and Streptozotocin-diabetic Lewis
rats (n = 45) in the fasting and postprandial state in ranges be-
tween 2.7 and 27.7 mmol/l. Measurements were determined
from blood samples drawn from tail snips of Lewis rats. After
spinning the ice-cooled whole blood samples for 2 minutes at
2000 rpm the plasma samples were measured with a Beckman
2 Analyser (glucose oxidase method; Beckman, Palo Alto, Ca-
lif., USA). Samples prepared with or without sodium fluoride,
which is known to prevent glycolysis, did not show different
values. Fasting plasma values in normal rats were 5.6 plus or
minus 0.1 mmol/l, postprandial values were 6.0 plus or minus
0.2 mmol/l. These results resemble those from the literature.
To additionally address the question of differences between
whole blood and plasma samples we made all measurements
with the Beckman 2 Analyser and a portable glucose meter
(One Touch II, Johnson and Johnson, Milpitas, Calif., USA),
which is fast and easy to handle. Measurements with the One
Touch II meter were done and thereafter the same samples
were transferred for measurement with the Beckman 2 Analy-
ser. The devices (n = 3) and the analyser were calibrated with
code strips and standard solutions. The One Touch II meter
was chosen after proving reliable in studies comparing new
glucose meters with the glucose oxidase method [5, 6]. In these
studies, where human whole blood and plasma had been used,
clinically relevant differences in accuracy and precision were
measured. In our rodent study however, we tried to establish
recommendations for laboratory standards. We found out that
the following conversion factors from whole blood to plasma
had to be used: a factor of 1.6 for blood glucose measurements
from 2.7±5.5 mmol/l (n = 112) and 5.5±11.1 mmol/l (n = 62), a
factor of 1.5 for values from 11.1±16.6 mmol/l (n = 44), and a
factor of 1.3 for values greater than 16.6 mmol/l (n = 47). Dif-

ferences to measurements in humans could, in part, be due to
higher haematocrit values in rats, 43±52 % vs 36±50 % in hu-
mans [1±4, 7]. Especially in low blood glucose ranges this dif-
ference is enhanced by the fact that whole blood measured by
the reflectometer contains 81 % water whereas plasma which
is used for glucose measurements with the Beckman 2 Analy-
ser contains 93 % water [8]. In summary the application of dif-
ferent conversion factors in accordance to various ranges of
whole blood glucose measurements seems necessary. Extrapo-
lation of these conversion factors for use with other blood glu-
cose meters seems possible but comparative data in rodents
are still lacking. These findings indicate that in rats, blood glu-
cose concentrations measured with a blood glucose meter are
substantially lower than plasma concentrations measured with
the ªgold standardº glucose oxidase method. These differenc-
es should be more widely appreciated by those working with
rodent models of diabetes.

Yours sincerely,
R.Weitgasser, A. M.Davalli, G.C.Weir
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