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@ for prothrombin-time testing of patient plasmas

over four hours old

o for prothrombin-proconvertin testing without
preparation of prothrombin-free plasma

Simplastin-A

iyophitized

thromboplastin - calicium

extract with Factor V and fibrinogen

added.

Simplastin-A is freeze-dried throm-
boplastin-calcium containing opti-
mum amounts of Factor V and
fibrinogen. It is designed for one-
stage prothrombin-time testing of
plasmas over four hours old and
for the P & P test. It is controlled
against normal human whole and
«dijute plasma and against plasma
from patients on anticoagulant
therapy—both fresh plasmas and
plasmas that have been allowed to
age for 72 hours at room temp-
erature, Simplastin-A is stable
after reconstitution for 1 working
«ay.

Prepare Simplastin-A for use by
addition of chemically pure distil-
fed or deionized water with a pH
not lower than 6.0 at a tempera-
‘ture not over 37°C.

Use Simplastin-A for control of
anticoagulant therapy in modifica-
tions of these procedures: Quick
one-stage assay for prothrombin ®
Owren prothrombin-proconvertin
test ® Prothrombin time test
¢Link-Shapiro modification of the
Quick procedure)* ® Ware and
Stragnell modification of the
prothrombin-proconvertin test.
Simplastin-A is designed for con-
trol of anticoagulant therapy. Be-
cause Factor V and fibrinogen are
added, it MUST NOT BE USED
in screening tests for coagulation
defects. There are onlv two excep-
tions to this rule: Simplastin-A
may be used in the prothrombin
censumption test. Simplastin-A
may be used in a suspected defici-
ency of Factor V, run in compari-
son with test results with Sim-
plastin,

Simplastin-A is the thromhoplastin
of choice for prothrombin times

on patient plasmas over four hours
old because:

It is reproducible in both the nor-
mal and the therapeutic range—
from vial to vial, from lot to lot.
It is precontrolled. Simplastin-A
is made to exacting specifications
for tissue .source and conditions
of extraction; for particle size and
number; for ionic strength and
pH; for optimum concentrations
of Factor V and fibrinogen.

It is standardized for physical
appearance, pH. moisture content,
cake weight, heat stability, sodium
and calcium content, Factor V
and fibrinogen levels. After recon-
stitution it is stable, if refrigerated,
for 1 working day.

It is convenient and economical.
Simplastin-A permits the laborat-
ory to hold samples arriving dur-
ing off hours so all prothrombin
time tests can be run at the same
time, by the same technologist,
under the same conditions. In the
pro-thrombin-proconvertin test the
availability of Simplastin-A elim-
inates the need for special prepara-
tion of prothrombin-free plasma,

Simplastin-A is available in boxes
of 10 vials, 20 determinations.

*Factor V_and fibrinogen are added to

Simplastin-A_ specifically for the pro-
thrombin 1ime testing of patient
plasmas over four hours old. For
plasmas less than four hours old,
Simplastin, the standard thrombo-
plastin-calcium, is recommended.

[OMmIS OORIS

turarz WARNER snvaoo

AUCKLAND

vi















MATERIALS FOR
ELECTROPHORESIS

can 1 find a comprehensive list of materials
for any aspect of electrophoresis?

A BDH leaflet, ‘Materials for Electrophoresis’,
describes gel media, chemicals for

preparing buffer solutions, stains and indicators,
solvents and miscellaneous reagents.

are the various methods of zone electrophoresis
carried out?

Detailed descriptions illustrated by plates and
line drawings are given in a new BDH
publication, ‘Methods in Zone Electrophoresis’,
by Dr. J. R. Sargent. This immensely practical
bhook deals with general theory, apparatus, high
and low voltage electrophoresis, electrophoresis
on various media, immunoelectrophoresis, etc.
Sargent, J. R,, ‘Methods in Zone Electrophoresis’,
a BDH publication, 1965, 8vo., 107 pp., 9s 6d,
(95¢) post free.

The leaflet on ‘Materials for Electrophoresis’
may be obtained free from The British Drug
Houses (N.Z.) Ltd., P.O. Box 151, Auckland,
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Conclusion

The operation of an efficient quality control programme in
the laboratory, together with the maintenance of efficient com-
munication channels to the medical stafl, will ellect a disappear-
ance of the distrust of biochemistry now prevalent among clini-
cians. In its place will appear an awareness of the strenuous
efforts of self-criticism at present being made towards increased
precision ancd accuracy in biocheinical measurements.

Summary

A system of quality control using daily control samples of
serum and urine is described, together with its advantages and
disadvantages. The control of both accuracy and precision is
discussed. The theoretical statistics which form the basis of the
method and practical details of preparation, storage and distri-
bution of control samples are included. Reference is made to
some alternative systems of quality control and to the possible
course of future developments.
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A Modified Aminophenazone Procedure for the
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Introduction

The procedure of King and Armstrong” for the assay of scrum
alkaline phosphatase has been modified by King* and Kind and
King*, whose modifications are used in an automated continuous-
flow procedure devised by Maish ¢t «al.'. and used in the Tech-
nicon AutoAnalyzer equipment. The substrate common to all of
these modifications is a carhonate buffered solution of disodium
phenyl orthophosphate, and enzyme activity is assayecd by measure-
ment of the amount of phenol liberated from the hydrolysed
substrate. The major modification of the original procedure has
been the introduction of a phenol colour reagent (1 phenyl-2,
3-dimethyl-4 aminopyrazolon-3), which is also known as ‘4
aminophenazone ’ or ‘ amino-antipyrine.” The use of this reagent
obviates the need for deproteinisation as required in the use of
the phenol reagent of Folin and Ciocalteu.

In the acaptation of Nothstein and Ellerbrook?, reactants
are added manually in the same order, and in approximatcly the
same proporticns and concentrations as those of the automated
procedure. The omission of added alkaline buffering components
in the colour reaction system of these procedures does not allect
the specificity and stability of the colour reaction.

A manual procedure is here described m which the colour
reagent is included in the buflered substrate. so that only one
reagent addition 1s required for colour development. The method
is compared with that of the original King and Armstrong pro-
cedure as deseribed by King and Wootton®. and studies on the
degree and variability of the ‘serun blank  are described.
Materials and Methods

The King and Anmstrong procedure was carried out accord-
ing to King and Wootton. using the reagents described by them.
Reagents used in the modified aminophenazone method are as
follows:—

1. Aninophenazone buffered substrate

Sodium carbenate 6.36 ¢.
Sodium hydrogen carbonate 3.36 g.
di-Sodium phenyl crthophosphate 2.18 g.
-4-aminophenazone 0.5

are dissolved in about 900 ml. of distilled water, brought to
the boil, cooled, and made up to 1 litre. The pH is 10.0. A
few drops of chloroform are added as preservative.



N.Z. J. med. Lab. Technol. 79

2. Potassium ferricyanide 0.5 g./100ml.

3. Stock phenol standard. Pure crystalline phenol, 1.00 g. is
dissolved in, and made up to 1 litre with 0.IN hydrochloric
acid.

4. Working phenol standard (10mg./100mlk, equivalent to a
serum activity of 10 K.A. units/100ml.). The stock standard
is diluted 1 in 10 with distilled water.

The chemicals used are Merck GR, but any analytical grade
reagents should be satisfactory. All solutions described above are
stable for at least 2 months at 4°C. The same stock phenol
standard was used for both assay procedures.

The assay technique used in the modified aminophenazone
method is as follows:—

2.0ml. of aminophenazone buffered substrate is measured
into each of a series of matched cuvettes, which are placed
in a waterbath at 37°C.

0.1ml. of test serum is added, and the contents of each
tube mixed thoroughly.

After 15 minutes incubation the tubes are removed from
the waterbath, and 1.0ml. of potassium ferricyanide solution
is added. The contents of each tube are then thoroughly
mixed. An orange to red colour appears according to the
amount of phenol present.

The optical density of the test solution is measured at a
nominal wavelength of 505 mpy, within 5 minutes, using an incu-
bated reagent blank (2.0ml. of aminophenazone buffered sub-
strate) to which 1.0ml of ferricyanide solution has been added.
The phenol standard (0.1ml. of working standard plus 2.0ml. of
aminophenazone buffered substrate incubated for 15 minutes) is
treated in the same way as the tests.

All colorimetric measurements for the comparative tests were
made with Bausch and Lomb Spectronic 20 instruments. The sera
used were a random selection, some were slightly haemolysed or
lipaemic. Assays by the different assay procedures were performed
on the same groups of sera on the same day.

Results

The results of 40 serum assays by each method are shown
in Table I, which also shows the serum blank for the modified
aminophenazone method in Optical Density units. Fig. 1 shows
linearity of the phenol colour reaction, and Fig. 2 an absorption
curve of a standard phenol solution as used in the modified
aminophenazone method.

Correlation of results obtained by the two methods may be
assessed by calculating the statistical factor ¢, which from this series
is found to have a value of 1.2. The limiting value of ¢ for a
series of 40 paired observations is 2.0. Statistically therefore, there
is no significant difference between the results obtained by the two
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King Armstrong method Modified aminophen- Serum

units/100 ml. azone method blank

units/100 ml. 0.D.

Serum units
1 12.6 15.1 062
2 9.0 8.7 030
3 14.0 15.0 .033
4 3.2 4.2 027
5 a 275 28.5 032
6 8.9 10.2 .026
7 7.3 7.6 .025
8 9.1 9.7 .027
9 5.4 4.8 .030
10 6.6 6.5 .034
11 4.5 5.4 .030
12 7.2 8.0 .029
13 8.1 7.1 .030
14 6.3 6.1 .018
15 4.3 4.7 .042
16 11.8 10.7 .030
17 10.3 10.5 029
18 11.1 9.9 028
19 7.8 6.7 024
20 9.8 8.4 026
21 6.8 54 029
22 6.1 4.4 042
23 b 23.2 31.0 .020
24 8.5 8.1 .022
25 10.9 10.7 015
26 4.7 4.4 012
27 5.4 5.5 030
28 23.0 30.0 022
29 5.3 7.3 013
30 12.9 12.0 017
31 7.1 8.0 .034
32 5.8 7.7 013
33 5.9 5.4 035
34 7.1 7.5 .033
35 6.1 8.2 028
36 9.3 9.6 036
37 18.6 19.8 017
38 14,3 12.8 .026
39 5.4 4.7 .027
40 ¢ 17.9 18.1 013

Table I. Showing results obtained by the modified aminophenazone
method, and by the King-Armstrong method. The serum blank was
obtained by adding 0.1 ml. of serum to 2.0 ml. of buffcred substrate, and
immediately adding 1.0 ml. of potassium ferricyanide solution. and read
against a reagent blank. Sera a, b and ¢ are commercial controls.

methods. The standard crror (2 S.D.) for each method was
determined by a method of duplications. This was found to have
a value of 7.49 for the King-Armstrong procedure, and 4.6%
for the modified aminophenazone method. The mean serum blank
reading using the modified aminophenazone method was 0.027
O.D.. with a standard deviation of 0.007 O.D. for the 40 sera
tested.
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Figure 1, Graph showing relationship between Optical Density and alka-
line phosphatase activity, aminophenazone method.
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Figure 2. Absorption curve for phenol standard equivalent to 10 King-
Armstrong units/100 ml, vs reagent blank, aminophenazone method.
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Conclusions

The advantage of technically simple methodology in manual
analytical procedures is obvious, provided that no concessions in
precision or reliability have to be made. The modified aminophe-
nazone procedure for assay of serum alkaline phosphatase des-
cribed above has been in routine use in this laboratory for over
18 months aud no technical problems have arisen. The omission
of a serum blank in tlis procedure appears justified in view of
the low and constant value obtained. although it must be recog-
nised that an occasional lipacmic serum, or serum containing
abnormal paraproteins may cause appreciable turbidity, and that
this may be corrected by using a serum blank. The relative lack
of precision of the King and Armstrong procedure can be attri-
buted largely to the random variation of the serum blank in that
procedure. This is presumably due to the non-specificity of the
Folin and Ciocalteu reagent for phenol, and the difficulty of
maintaining icentical conditions of temperature, degree of mixing
etc. for both test and blank solutions, particularly when large
numbers of samples are being assayed simultancously. The modi-
fied aminophenazone procedure has been found to be relatively
free of the pipetting and transfer errors common in the more
complex procedure of King and Armstrong. This modified amino-
phenazone procedure may also find application as a standby
procedure in laboratories where serum alkaline phosphatase assay
1s normally performed by automated analysis with a phenyl phos-
phate substrate.

Summary

A mniodified aminophenazoene procedure for assay of serum
alkaline phosphatase 1s presented in which the phenol colow
reagent is included in the buffered substrate. Only one reagent
addition is required for colour development. and a serum blank
correction is not normally required. The results obtained by this
procedurce are compared with those obtained with the procedure
ol King and Armstrong.

REFERENCES:

. Kind, P. R. N.. and King. E. J. (1954). . clin. Path.. 7, 322-326.

2. King, E. J. (1951), Micro-analysis in Medical Biochemistry, 2nd
Edition. pp 70-72, ]J. & A. Churchill Ltd.. London.

3. King. E. ]. and Armstrong. A. R, (1934), Canad. med. Ass. [., 81,
376-381.

4. Marsh, W. H., Fingerhut, B.., and Kirsch. E. (1959). Clin. Chem., 5,
119-126.

5. Nothstein. D. L.. and Ellerbrook, L. D, (1962). Admer. J. clin. Path.,
37, 104.

6. Wootton. I. D. P.. (1964), Micro-anulysis in Medical Biochemistry,
4th Edition. pp 101-103, J. & A. Churchill Ltd.. London.



N.Z. J. med. Lab. Technol. 83

Evaluation of Factor V Assay Methods
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Introduction

In 1949 Owren® described the result of an investigation into
the effect of liver damage on the level of factor V in the blood.

A factor V deficient person (parahaemophilia) provided the
substrate, and the patient’s test plasma was added lo this, the
coagulation time being taken as being proportional to the level
of factor V activity present. From these experiments he drew
the following conclusions:—

1) The formation of factor V is dependent on normal liver
function. The concentration of factor V decreases with
increasing damage to the liver parenchyma.

2) The formation of factor V is independent of the supply of
vitamin K.

3) In parenchymatous hepatitis, a concentration of factor V
under 50% of the normal value is a bad prognostic sign;
a steadily falling factor V concentration indicating the
development of malignant hepatitis with fatal ending.
Persistently sub-normal values point to the development of
chronic hepatitis.

4) In obstructive jaundice factor V is normal or increased. In
vitamin K deficiency from intestinal ciseases {actor V is
normal.

It was obvious that if an accurate assay of factor V was
available, the level of factor V could be used as a guide to liver
function: especially when considered with the prothrombin level,
However, in practice the number of parahaemophiliacs is very
small and. hence. naturally occuring factor V deficient plasma
Very scarce.

Recently several methods of assaying factor V have been
published, and these were investigated with the view of establish-
ing a rapid and accurate factor V assay for liver function tests.
A summary of the methods investigated is now presented.

Methods Investigated

Two methods were based on the labile property of factor V.
Wolf® incubated oxalated plasma at 37°C for 2+ hours. noting
that longer incubation inactivated some of the prothrombin, He
also found that dilutions in saline afected the results. The saline
acts as an anticoagulant, whercas water resembles a physiological
solution as diluent. Thus all the graphs were made up using
water instead of saline. However, the 1009¢ coagulation time
was too long to achicve the desired accuracy.
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Quick® prepared the factor V-free plasma by taking oxalated
human plasma and storing it at 4°C, until the prothrombin time
was increased to greater than 60 seconds. It was found that it
took much longer for the prothrombin time to increase to 60
seconds in our laboratory than the time specified by Quick.
However, this seemed a relatively easy method and was adapted
for use in the coagulation unit of the Central Laboratory. The
reagents were freeze-dried for convenient storage and rapid pre-
paration. These were reconstituted with distilled water and then
diluted to optimum concentration with buffered saline.

The original method of Quick was to mix:—

0.1ml. deficient reagent.
0.1ml. thromboplastin.
0.1ml. test plasma dilution.

Incubate for 1 minute, then add 0.1ml. M /40 CaCl; and take

the time for coagulation to occur.
Note: 100% test plasma is a 1 in 10 dilution of plasma in Owren’s
diluting fluid II. Using the test plasma at 100% and 10%
dilutions, the optimum concentration of thromboplastin was
determined. It was found that a 1 in 3 dilution of throm-
boplastin in glyoxaline buffer gave the fastest coagulation time.

The substrate plasma gave optimum reaction using it
undiluted.

With the established times, the CaCl, was tested at the
100% and 10% test plasma level, at concentrations of M/50,
M/40, M/30. M /40 gave the best reaction time.

Incubation times of 30 seconds, 60 seconds, 2, 3, 4, 5, 8 and
10 minutes before recalcification were tried, an incubation be-
tween 3 and 6 minutes giving thc most satisfactory results.
Using these optimum conditions a graph was prepared, plotting
test plasma concentration against time in seconds.

It was at this stage that problems occurred. The 100¢¢
concentration varied from 27 seconds to 33 scconds. Apart from
this length of time being too long for the 100% level, the varia-
tions in time between dilutions were too great for accurate work.

A standard technique was developed and every precaution
was taken, but the times could not be duplicated. No explana-
tion was forthcoming as to why this should be so, and the method
was abandoned.

Speers, Borges and Wadley!' obtained factor V-free reagent
by removing factor V with a mixture of inosithin and celite. Due
to the difficulty encountered in obtaining the inosithin from over-
seas, this method was not investigated further,

In 1960 Borchgrevink' published a method for the estimation
of factor V, and this method was investigated. The method
proved ideal for the purpose and with only slight modification
was adapted for use in the Central Laboratory.
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