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Table 3. Correlation between ReﬂotronR-Syslem and RaBA-Z

Test
AST
ALT
GGT

GLU
BUN

n
85

83
85

83
79

Correlation
coefficient
0.9477
0.9121
0.8702

0.9615
0.9160
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Regression

equation®

13.1695 + 1.4668x
-3.7285 + 1.2083x
2.4139 + 0.9898x
9.9696 + 0.7919x
2.2597 + 0.8523x

Y 1S the result from Reflotron®-System and x is the result from RaBA-3R

Y_-79
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Table 1. Range of different tests for Reflotron -System

Test® Unit Range

GLU mg/dl 10.0 - 660.0

HB g/dl 5.0 - 20.0

T-CHO mg/dl 100.0 - 500.0

TG mg/dl 70.0 - 600.0

GGT un 5.0 - 3,500.0

BUN mg/dl 9.0 - 140.0

AST(GOT) Ui 5.0 - 1,500.0

ALT(GPT) Ui 5.0 - 2,000.0

UA mg/dl 2.0 - 20.0
*GLU: glucose, HB: hemoglobin, T-CHO: total cholesterol,
TG : triglyceride, GGT: gamma-glutamyl transferase,
BUN : blood urea nitrogen, AST : aspartate aminotrans-ferase,
ALT : alanine aminotransferase, UA : uric acid.

ey gy ey oo e g sk g g e e oo S

Range Mean S.D.? C.V.’ (%)
Test unit nc  Refs RaBA® Ref. RaBA Ref. RaBA  Ref RaBA
AST U/ 8>  36-945 41-588 209.1 133.5 191.4 123.6 91.5 92.5
ALT UA 8  7-87 9-77 38.5 35.0 17.4 13.1 45.2 374
GGT UA 85 12-52 12-46 26.6 247 77 7.1 28.9 28.7
GLU mg/dl 8  57-190 52-244 85.4 934 273 33.1 320 354
BUN mg/dl 79  9-30 7-32 129 125 35 38 271 304
*S.D. : standard deviation. C.V. : coefficient ‘of variation.

‘n . number of animals. iRef. : Reflotron -System. ‘RaBA : RaBA-XX.
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Baumgartner et al (1) can be attributed to
the wider range of observations in this study,
since blood samples were taken not only
from apparently healthy cows but also from
disseased animals.

The results from Reflotron® and
RaBA-3XR yielded high correlation coefficients
(Table 3). GLU had the highest correlation
(0.9615) followed by AST (0.9477). These
two tests also had the widest ranges. The
correlation for ALT and BUN were 0.9121
and 0.9160, respectively. GGT gave the
lowest correlation at 0.8702.

Baumgartner et al (1), in their study on
dairy cows, obtained a correlation of 0.912
for GLU and relatively high correlation of
0.945 for GGT. Hirschberger and Scholz (9),
on the other hand, in their study on dogs,
obtained a correlation of 0.8558 for ALT,
0.9898 for AST, and 0.972 for GLU. For
cats, the correlations were 0.9694 for ALT,

0.9442 for AST and 0.922 for GLU. Also in

dogs, Echersall et al (7) obtained a relatively

lower correlation for AST of 0.87 and a
higher correlation for ALT of 0.98;

correlations for GGT and GLU were 0.83
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and 0.92, respectively. Also in dogs,
Chalifoux and Tremblay (5) also observed
good reliability of blood values of blood
glucose, BUN, cholesterol and hemoglobin
obtained by Reflotron compared with an
automatic analyser.

The above results show that

Reflotron®-System compares well with that of
wet-reagent method, RaBA-32X, in terms of
high precision for analysis of AST, ALT,
GGT, and GLU of blood samples in dairy
cows and can be used for the analysis of these
blood constituents. The relatively higher
values for AST and the lower values for GLU
compared with the wet-reagent method used
and 1t should always be borne in mind when
using Reflotron®, reference values for the
Reflotron®-System should always be used.
Reflotron® can also be used for analysis of
BUN but only to a limited degree, as for
screening test, bearing in mind that low

values are not accurately measured with this

method. Finally the high lower limits for
T-CHO, TG, T-BIL and UA restricts the use

of Reflotron®-System for analysis of these

blood constituents in dairy cattle.
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suffering from various disorders and brought
to a slaughterhouse in Obihiro City, Tokachi
District, Hokkaido Prefecture, Japan, from
June to December, 1991. Blood was
collected using both heparinized and
non-heparinized vacuum tubes. Heparinized
blood was immediately analyzed for AST,
ALT, GGT, GLU, BUN, T-CHO, TG, UA
and T-BIL using a dry-reagent chemistry,
Reflotron®-System (Boehringer Mannheim
Yamanouchi Co. Ltd., Tokyo, Japan).
Non-heparinized blood was centrifuged.

serum was extracted and analyzed for the

same blood constituents using a wet-reagent
chemistry, RaBA-X* (Chugai Pharmaceutical
Co. Ltd., Tokyo, Japan). The results from
Reflotron® and RaBA-3® were compared, the
means were analyzed using Student’s T test
and linear correlations were determined.

Results and discussion ;

Table 1 lists the test range of different
analytes for Reflotron® as supplied by the

manufacturer. Values for TG and UA fell
below the lower limit for each test. Thus,
Reflotron® was not able to accurately
determine the values for TG and UA. In the
same manner, for T-CHO, 61 out of 85 cows
had <100 mg/dl, for T-BIL, 68 out of 85 cows
had<0.05 mg/dl and for BUN, 6 out 85 cows
had<9.0 mg/dl. Since insufficient data for
TG, UA, T-CHO and T-BIL were obtained
on the Reflotron®, no comparison for these
blood constituents were made with the

results obtained from RaBA-XR,
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Table 2 shows the results of analysis for
AST, ALT, GGT, GLU and BUN from
Reflotron® and RaBA-3R. The mean for
GLU as measured by Reflotron® was higher,
the mean for GGT was similar, the standard
deviation for GLU was higher while that for
GGT was lower than corresponding figures in
a previous study (1).

Comparing the results from Reflotron®
with that from RaBA-X®, for AST, the values
from Reflotron® had a wider range than that
obtained from RaBA-XR. For GLU, the

values from RaBA-X® had a wider range than
that obtained from Reflotron®. The mean

for AST from Reflotron® (209.1 U/1) was 1.6
times higher than that obtained from
RaBa-Z® (133.5 U/), significantly different at
p<0.01. This agrees with the finding of
Beyer et al. (4) who compared results from
Reflotron® with another wet-reagent
chemistry (Gilford 203 S®) using blood
samples from 112 Black Pied cows. The
mean for GLU from RaBA-%*X (93.4 mg/dl),
on the other hand, was about 1.1 times
higher than that obtained form Reflotron
(85.4 mg/dl), but not significantly different at
p<0.05. For ALT, GGT and BUN, the
figures for range and mean were similar and
were not significantly different at p<0.05.
Copmparison of the coefficients of
variation of the results from Reflotron® and
RaBA-XR showed similar figures (Table 2).
The relatively high coefficients of variation as

compared with those obtained by
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Introduction

‘Dry-reagent chemistry is a new
development in clinical biochemistry which

enables rapid analysis of blood by allowing
direct application of a sample into a strip or
slide containing dried reagents. In contrast
with wet-reagent methods, dry-reagent
chemistry can analyze whole blood as well as
plasma or serum. In addition, the advantages
of dry-reagent chemistry include simple
handing, no sample dilution, results
obtainable in 2-3 min, excellent correlation
with reference methods, quality control and
economic efficiency (1). The most common
dry-reagent chemistry systems currently in
use include: Ektachem®-System (3,9),
Seralyzer®R-System (2,6), Konica Dry
LaboR-System (10) and Reflotron®-System
(1,4,7). However, since these were developed
originally for use 1n human medicine,

precision studies comparing them with

standard methods are necessary before they

can be used for veterinary medicine.

The Reflotron®-System consists of three
components: photometer, test reagents and a
special pipette for collecting and dosing the
sample. By means of reagent carriers, the

concept offers the user not only long term

stability of the tests but also a shortening of

the pre- and post-analytical steps such as:
a) use of integrated glass fiber separation
instead of plasma separation by

centrifugation; b) combination of different,

pre-dosed amounts of ingredients in dry
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chemistry layers instead of mixing reagents;
c)calibration of instrument individually and
automatically, carried out by a magnetic code
on the back of each reagent carrier; and
d)calculation of kinetic precedures processed
by an in-built microprocessor system (3).
The first report on the use of Reflotron®

in dairy cows was made by Baumgartner et al

(1) who analyzed urea, total cholesterol
(T-CHO), glucose (GLU) and
gamma-glutamyl transferase (GGT) of blood
samples from 115 cows. Beyer et al (4) also

reported the use of Reflotron® for

determination of aspartate aminotransferase
(AST or GOT) 1n Black Pied cows. Eckersall
et al (7) assessed the use of Reflotron® to
investigate alanine aminotransferase (ALT or
GPT), AST, T-CHO, GGT, GLU,
hemoglobin (HB) and urea of canine blood.
Hirschberger and Scholz (9) also used
Reflotron® to analyze GLU, GGT, AST and

ALT 1n dogs and cats. The present study was

conducted to investigate the usefulness of a
dry-reagent chemistry, Reflotron®-System, in
the analysis of AST, ALT, GGT, GLU, blood
urea nitrogen (BUN), triglyceride (TG),
T-CHO, uric acid (UA) and total bilirubin
(T-BIL) 1n apparently healthy and diseased
dairy cows.
Materials and methods

Blood samples were taken from 40
apparently healty dairy cows, aged 3 to 14
years, at the Obihiro University Dairy Farm
and 45 dairy cows, aged 2 to 11 years,
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samples in dairy cows
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Blood samples were taken from 85 Holstein - Friesian cows in Tokachi Disirict,
Hokkaido Prefecture, Japan and analyzed for aspartate aminotransferase (AST), alanine
aminotransferase (ALT), gamma - glutamyl transferase (GGT), gluecose (GLU), blood
urea nitrogen (BUN), total - cholesterol (T-CHOL), triglyceride (T'G), uric acid (UA)and
total bilirubin (T-BIL) using a dry reagent chemistry, Reflotron®-System. Sera from the
same blood samples were extracted and analyzed for the same tests using a wet - reagent

method, Rapid Blood Analyzer (RaBA—ZR). Values obtained from Reflotron®-System

and RaBa— XX were then compared and analyzed.

Reflotron® was not able to accurately determine the values for TG, UA, T-BIL, and
T-CHOL since most of the values fell below the lower limit for each test. The mean for
AST from Reflotron® was 1.6 times higher than that obtained from RaBA-ZR, The
mean for GLU from RaBA-3R was 1.1 times higher than that obtained from Reflotron™.
High correlation coefficients for AST (0.9477), GLU (0.9615), ALT (0.9121), BUN
(0.9160)and GGT (0.8702) were obtained from Reflotron® and RaBA-XR. The results
show that ReﬂotronR-System compares well with that of a wet-reagent method,
RaBA-ZR, in terms of high precision for analysis of AST, ALT, GGT and GLU of blood
samples in dairy cows and can be used for the analysis of these blood constituents. The
high lower limits for T-CHO, TG, T-BIL and UA, on the other hand, restricts the use of

ReﬂotronR-System for analysis of these blood constituents in dairy cattle.

* - Department of Veterinary Surgery, School of Veterinary Medicine, Obihiro University of
Agriculture and Veterinary Medicine, Obihiro City, Hokkaido, 080 JAPAN.
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Evaluation of dry - reagent chemistry (Reflotron® - system) for analysis of blood
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