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APPLICATION OF COMPLEMENT Clqg
FOR SERODIAGNOSIS IN CLINICAL

MICROBIOLOGY
Dr. Fumiaki Taguchiz
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Clinical diagnostic technology
developed in the theory and tech-
niques from tests for the diagnosis
of bacterial infection and eventu-
ally developed into a
almost exclusively during the last
20 to 30 years. The first microbi-
ological diagnostic laboratory
became just a part of central
diagnostic test facilities, while
clinical chemistry laboratory which
developed later is equipped with
fully automated instruments and
recurrently occupied the core of

science

central laboratory facilities.

Even in tests for
disorders, there have been some
improvements and discoveries of new
techniques. However, with the
exception of recently developed new

infectious

methods such as enzyme immunoassay,
radioimmunoassay or in situ hybri-
dization technique, almost no pro-
gress has been made in the general
of serodiagnosis of
infectious diseases.

principles

develop-
antibody
detection system using a labelled
complement component Clq. Fortuna-
tely, it has become possible to
produce peroxidase labelled Clg of
sufficiently good quality for use
in research and clinical laborato-
ries. Using this complement, it is
possible
fixing antibody or virus neutrali-
zing antibody rapidly,precisely and
quantitatively. Fully - automated
procedures for the diagnosis of
viral infections become also possi-
ble in near future. Before going
into the main part of the today's
presentation, I would like to talk
a little bit of the brief outline
of the history of serology.

I am currently in the
ment of new antigen and

to measure complement

¥Professor and Chairman, Department
of Microbiology, School of Hygienic
Sciences, Kitasato
Sagamihara, Kanagawa, Japan.

University,
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The mini history of serology

As you may know, the founder of
Kitasato Institute and our Kitasato
University is Late Dr. Shibasaburo
Kitasato. He succeeded in the pure
culture of Clostridium tetani under
the anerobic condition in 1889, and
in the next year of 1890, he
discovered that Clostridium tetani
produced lethal exotoxin, and the
antitoxin was present in the serum
from the which were
administrated with the stepwisely
increased amounts of the toxin, and
finally, that when serum containing
the antitoxic antibody and the
toxin are mixed together in vitro,

animals

the toxic activity of the exotoxin
was neutralized with its immune
serum. These great findings results
in the establishment of the serum
therapy. In 1891, Emil von Behring
successfully treated diphtherial
patients with immme serum after
the Kitasato’'s advise, and then
Behring received the first Nobel
for his work in

prize serum

therapy,
recognized as the first agent or
medicine to be able to cure
intractable diseases.

In 1897, Widal reported the
serum of typhus patients agglutina-
ted typhus bacteria. In 1901,Bordet
and Gengou developed complement

and immune serum Wwas

fixation test using fresh guinea
pig serum as complement. In 1906,
Wassermann applied the CF test for
the diagnosis of syphilis, These
steps led to the establishment of
serodiagnosis for infectious dis-
caused by bacterial and

Therefore, serology
started with the discovery of the
neutralization of bacterial exo-
toxin with its antibody by Dr. S.
Kitasato in 1889, and serology is a
long standing with a history of one
century among the biological
sciences.
Insoluble problems for serological
reactions

Modern sciences have developed
remarkably in the last 30 years.
Although serology has a history of
100 years, during the last 30
years, however, the principles con-

eases

viruses.

cerning the measurement of antibody
titers by the serological tests
have remained almost unchanged.
Insoluble problems remain in this
field.

For the quantitative analysis
of antibody present in patient’'s
gerum or immune serum, the general
principle of the serological reac-
tion is based on a continuous two-
fold stepwise dilution of the
sample. What is the reason for or
purpose of this continuous two-fold

- 122 -




stepwise dilution of serum ? Is it
really possible to measure the
amounts of antibodies by means of
dilution ? Is the two-fold increase
of antibody titer from 16 to 32-
fold really equivalent to the two-
fold increase from 128 to 256-fold?

The problem involved in dilu-
tion can be explained more concre-
tely using the assay of virus
neutralizing antibody in the serum
from two patients #1 and #2, as an
example.
serum samples are
diluted to 32-fold, one unit volume
of the diluted serum samples is

We can assume that the
identically

mixed with an equal volume of a
virus suspension, for example HSV
as a model, and allow to neutralize
virus. 90% of the virus is neutra-
lized (10% of the virus remain
unneutralized) with the serum #1 at
the dilution of 32-fold, and 10% of
the wvirus is neutralized (90% is
unneutralized) with the serum from
the patient #2 at the same dilution
of 1:32. In these two cases, the
amount of virus remaining unneutra-
lized is absolutely different, i.e.
10% and 90%. However, when the
remaining virus is allowed to re-
plicate in cultured cells, the
infected cells with the infecting
virus which has actively repli-
cated, and then induce the cyto-

Application of Clqg

pathic effect (cell degeneration).
As a result, the neutralizing
antibody titer in both sera is
evaluated as presumable 1:16 since
neutralizing antibodies in both
sera could not neutralized the
virus at the dilution of 1:32.

Therefore, in the case of the
amounte of neutralized virus is
0.1% or 99.9%, the same conclusion
would be obtained just 1like an
example of 100% of the virus. The
reason of this is that this
conventional method only evaluates
whether or not unneutralized virus
is present qualitatively and does
not qualitate the amount of anti-
body. In spite of this defect,
every textbook including the text-
books wusing in Chiang Mai Univer-
sity and also in my class that
antibody titer can be determined by
using two-fold stepwise dilutions
of serum samples.
Reconsideration of antibody assay
method

I am fully aware of the
importance of quantitative determi-
nation of antibody titers, but I
have strong doubt about the
princip%e of antibody titration by
Is it
impossible to assay the precise
amount of antibody directly,
continuously, and ideally as the

means of serum dilution.
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number of antibody molecules
without dilution of the samples 7

There are many substances which
bind to IgG or IgM immunoglobulins
such as, for example, concanavalin
A of lectins, protein A of staphyl-
ococcus, rheumatoid factors, anti-
bodies to IgG or IgM and comple-
ment. Among these, only complement
binds to antibody immunoglobulins
which have specifically reacted
with its antigen and complement
does not bind to intact antibody
immme globulins. This indicates
that complement can bind only to
antigen-antibody complex.

Then, I firstly consider the
possibility of the use of an
enzyme-labelled complement for this
purpose more than 10 years ago.
Complement and complement fixations

As already you know, complement
is the complex serum protein with
20 different types of components
from Cl1 to C9. These 20 proteins
each react in the correct fashion.
When Cl component first binds to
antibody molecules fixed on its
antigens, a chain reaction as far
as C9 occurs on the immune complex.
if binding of the Cl
component can be proven, complement

Therefore,

fixation can be represented by the
C1 binding reaction alone.
Meanwhile, the complement com-

ponent Cl consists of three
subcomponents of Clq, Clr and Cls.
The Clq component of complement
component C1 first binds to the
immune complex. Therefore, I
considered first labelled of the
Clq with biological active sub-
stance such as peroxidase.

The Clg protein is a macromole-
cule with a molecular weight of
about 400,000 which consists of a
head portion in the shape of a
glove with six fingers and a long
handle shaped of a tail portion.
Two of the six fingers of one
molecule of Clg bind with two
molecules of IgG at the site of Fc
portion in the Cs2 domain.

The tail portion of Clg is a
very special collagen like protein
in which three different peptide
chains are united by several S-S
bonds. These S-S bonds are pre-
sented only in the end of the tail
portion. These S-S bonds of Clg are
reduced by the treatment with mild
reducing reagent and certain enzyme
is inserted in the open bond.
Hence, it becomes possible to pre-
label only the end
portion of Clg molecule with the

ferential

enzyme. As a result, peroxidase
labelled Clq (designated as to
P*-Clq) was synthesized by binding

one molecule of peroxidase to one
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molecule of Clq protein.

The use of this active type of
P*-Clg as a .bi.olosica.l sensor for
the detection of immune complex was
investigated. I will show you the
examples of application of P%*-Clq
in the measurement of CF antibody
and virus neutralizing antibody,
and also identification and typing
of herpes simplex virus.

A. ELISA-CF

Objective

Since the introduction of CF
test in 1901 by Bordet and Gengou,
the determination of TUF antibody
titers has been based convention-
ally wupon the indirect principle
that complement is consumed by its
binding to antigen-antibody complex

reduction

Application of Clq

and becomes thereafter unavailable
for the hemolysis of sheep ery-
throcytes by hemolysin. Development -
of a direct, single-stage CF test
acceptable to all investigators has
been an ideal yet to be achieved.
In view of the fact of sequential
binding of complement components,
we prepared active enzyme-labelled
Clg, which is the first comple-
ment component binding to immune
complex, and thereby have developed
a new CF test system, tenta-
tively designated as ELISA-CF,
for the rapid and quantitative
determination of CF antibodies to
viruses.

Materials and Methods

1. Clq (Figure 1)

CHM modified
peroxidase

peroxidase-labeled Ciq
(P*~Cig)

Figure 1 Schematic representation of peroxidase-labelled Clg and its
application to diagnosis of viral infections.
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Clq subcomponent of component
was isolated from goat serum and
purified by cation exchange chroma-
tography, and then by gel filtra-

tion. The fractions containing Clg

protein were reduced with dithio-
threitol and allowed to react with
horseradish peroxidase which had
been modified with maleimide, a
cross-linking reagent.

Biological activities of pero-
xidase-labelled Clq, designated as
P*-Clq, were confirmed by demons-
trating its functions as follows :

1) hemolytic activity
mixture of P*-Clq and Clg-depleted
guinea
erythrocytes,

2) binding affinity for BSA
and anti-BSA complex,

as a

pig serum to sheep

3) enzymatically as peroxidase.
2. Preparation of antigen-coated

plates for ELISA-CF

Wells of 96-well microtiter
plate were coated with HSV CF
antigen or cell control antigen.
The plates were then washed three
times with PBS containing 0.05%
Tween-20. Then unreacted protein
binding sites were blocked with 5%
skim milk for 1
temperature. The plates were stored
at -20 C until used.
3. Procedure of ELISA-CF

Fifty

hour at room

microliters of heat-

inactivated serum samples and an
equal volume of P¥-Clq were diluted
with GVB and then added simulta-
neously to each well. Positive or
negative control sera were always
included on all plates. The plates
were then incubated for 90 minutes
at room temperature. After washing
all the wells 3 times with Tween-
PBS, 100 microliters of a substrate
solution (0.04% ABTS containing
0.175% H20: in citrated buffer at
pH 4.0) were delivered to each well,
followed by incubation for 30 minu-
tes at room temperature in the dark.
The enzyme reaction was stopped by
addition of 0.01% sodium azide. The
color developed was measured photo-
metrically at a 414 nm.

The ELISA-CF value for specific
reaction was obtained by subtrac-
ting the OD reading with the cell
control antigen from OD reading
of the virus CF antigen.

Results
1. Determination of working dilu-

tion of P*-Clq (Fig 2)

In order to determine the
optimum dilution of the P¥-Clg
preparation, various dilution of
P*-Clqg with GVB were incubated with
CF positive serum in welles with
HSV. The results are shown in
Figure 2 and indicate that a linear
relationship between CF titers by
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&

0oD414 reading
o
L]

01

8 11

32 64 128

C?’titei calculated

Figure 2
Clg (P*-Clq)

conventional CF test and OD reading
by ELISA-CF test was observed
primarily at a dilution of 1:200 of
the P*-Clq solution. Thus a working
dilution of 1:200 was chosen for
P¥-Clq in subsequent experiments.
With constant concentration of
Px-Clg and HSV antigen, the enzyme
of P¥-Clq bound was
dependent upon the dilution factors
of anti-HSV immune serum. This
confirmed the suitability of the
P¥-Clq for the determination of CF
titers of antibodies.
2. Determination of working dilu-
tion of HSV antigen (Figure 3)
In order to determine the
working dilution of HSV antigen
prepared, HSV CF antigen at CF
titer of 1:40 was serially diluted

activity

Determination of working dilution of peroxidase-labelled

from 1:5 to 1:40. Blocked titration
analysis of HSV antigen against CF
antibody positive human serum was
performed.

Human serum with a HSV CF titer
of 1:32 was diluted serially from
1:50 to 1:3200 for each dilution of
the antigen. As seen in Figure 3,
as the maximum slope of linear
regression between OD reading and
serum dilution was observed at a
dilution of 1:10_ of the HSV
antigen, for further experiments
the dilution of the HSV antigen was
fixed at 1:10 for coating plates.
3. Optimm dilution of serum sam-

ples (Figure 4)

As shown in Figure 3, most
linear color development was
obtained when the plates had been
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0D414 reading
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Figure 3 Assessment for optimal dilution of HSV antigen.

0.0 =X —— - s

0oD414 reading
R’
||

<i8

25 50 100 .200 400 BOO

Reciprocal of serum dilution

Figure 4 Correlation between dilution and OD reading of
antibody-positive sera.
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coated with 4 CF units of the HSV

antigen and reacted with the P*-Clq

at 200-fold dilution.

Then, the optimum dilution of
serum samples was determined by
camparison of titration curves of
human sera with various CF titers
to HSV. As shown in Figure 4,
virtually linear regression rela-
tionship were observed in the case
of antibody positive sera from 1:8
to 1:128. On the other hand, no
specific reaction was observed with
antibody negative serum through the
serum dilutions from 1:25 to 1:800
and the color development case at
higher serum concentration.

Thus, a dilution factor of 1:50
Was considered to be most
appropriate for serum dilution.

4. CF titers and OD reading in the
detection of antibody to HSV
(Figure 5)

Experiments were performed to
know the correlation between CF
titer and OD reading in the
detection of antibody to HSV. The
relationship of OD reading in
ELISA-CF test to conventional
antibody titers was explored in 38
human sera varying in CF titer.
With elevation of CF antibody titer
plotted as abscissa, ag8 shown in
Figure 5, the OD reading showed
an increase. These two parameters

Application of Clq

were found to have a high degree of

direct

coefficient of 0.94.

5. Relationship of CF titer and OD
reading in the detection of
antibody to VZV (Figure 6)
ELISA-CF tests were performed

on 24 human serum specimens in

wells of microplate coated with VZV

in the same manner as HSV, and a

correlation with a

similar data analysis was made
through the sera. Here again, a
high degree of direct correlation
was noted between CF antibody titer
and OD reading with a coefficient
of 0.94 although the OD reading
showed some variation.

6. Relationship of HI titer and OD
reading in the detection of
antibody to rubella
(Figure 7)

We also explored the relation-
ship of OD reading in ELISA-CF test
for antibody to rubella virus and
conventional HI antibody titers in

virus

24 human sera with various HI
titers. The ELISA-CF was carried
out on 1:50 dilution of test sera
as in the detection of antibody to
HSV. As can be seen, their
correlationship had a coefficient
of high as 0.94. However, no
detectable color developed in the
ELISA-CF with sera having HI
antibody titers of 1:32 or lower.
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Figure 5 Correlation between CF antibody titer to herpes
simplex virus and OD reading
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Figure 6 Correlation between CF antibody titer to
Varicela-zoster virus and OD reading.
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Figure 7 Correlation between HI antibody titer to
rubella virus and OD reading.
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The good correlation between OD
reading in ELISA-CF test and
conventional CF or HI antibody
titer observed in these studies
indicate that the OD reading might
be converted to expression in
conventional CF antibody titer. In
standard
calibration curve was constructed
by plotting ELISA-CF OD reading of
reference sera against their known
conventional CF antibody titers so
that CF antibody titers of test
sera, herein after referred to as
ELISA-CF titer, could be obtained
from OD reading by reference to the
standard curve.

7. Relationship of conventional CF
antibody titer and ELISA-CF
titers (Figure 8)

From OD readings in ELISA-CF
tests performed on 40 human sera
with different CF titers of
antibody to HSV, their ELISA-CF
titers were obtained by reference
to the standard curve. In Figure 8
showed the results, data obtained
with 50-fold dilutions of the sera
are represented in Chart A, and
those with 200-fold dilutions in
Chart B. There was a sharp distine-
tion between sera with CF titers
lower than 1:8 and those with 1:8
or higher when the sera were used a
50-fold dilution in the Chart A.

view of this, a

Application of Clq

When the ELISA-CF was carried
out on sera diluted 200-fold,
nevertheless, usual subtle differ-
ences in antibody ‘titer by the
conventional CF test were noted to
be expressed as more obvious
difference in ELISA-CF titer.

The correlation coefficient
therefore at serum dilution of 50
or 200-fold were 0.95 and 0.97,
respectively. The ELISA-CF titer
obtained from the standard curve '
showed a concaordance rate of 83%
with the conventional CF titer at a
serum dilution of 1:50 in the Chart
A, and 75% at a serum dilution of
1:200. Furthermore, there were no
2-fold or greater discrepancies in
antibody titer between conventional
CF and ELISA-CF at serum dilution
of 1:50.

The data heretofore presented
demonstrate that, by reference to a
standard calibration curve, an OD
reading in.ELISA-CF can be convert-
ed to an expression in convention-
al CF antibody titer and that, for
a serum showing a conventional CF
titer of 1:16 for example, a titer
in finer detail between 1:12 and
1:24 is obtained by ELISA-CF.

8. Virus specificity of the reac-
tion in ELISA-CF

An attempt was made to
ascertain whether the antibody
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Figure 8 Correlation between CF antibody titer to herpes simplex
virus and ELISA-CF titer.

detection by ELISA-CF might be
specific of viral antigen. Wells
coated with HSV, VZV or CMV were
set up, and ELISA-CF tests of sera
with known CF titers of 1:8, 1:16
or 1:64 to HSV and free of antibody
to the other two viruses were run
on these wells to explore virus
specificity of the reaction. The
test included a serum with a CF
titer of 1:64 to VZV and a serum
with a titer of 1:64 to CMV. As

seen’ in Figure 8, the sera
positive for CF antibody to HSV
showed reactions with HSV alone,
hence no cross-reaction with the
other viruses,

The present investigation has
thus demonstrated the ELISA-CF to
be a new test system for quanti-
tative detection of antibody to
virus, particularly of CF antibody,
with

in the serum of patients

viral infections.
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B. ELISA TC-ELISA

Objective

We have devised a simple method
identification and
serotyping of HSV using commercial-
ly available anti-HSV immune sera,
hereinafter referred to a TC-ELISA.
This presentation briefly describes

for rapid

the new assay system.
Materials and Methods
1. Materials

(1) The 2 laboratory reference
strains, HF and McIntyre, were used
as type 1 standard strains. As type
2 standard strains, strain 196 and
UW-268 were employed. Besides 8 HSV
type 1 clinical isolates and 14
type 2 isolates were also tested.,
All these strains had been typed
according to cleavage pattern of
viral DNA with restriction enzymes
as well as by immmofluorescence
with monoclonal antibodies to HSV.

(2) Commercially available im-
mune sera to HSV were employed in
this study. The anti-HSV type 1
serum was a product of Denka
Seiken, for CF test, prepared in
guinea pigs. It had a CF antibody
titer of 1:64. The anti-HSV type 2
immune serum was obtained from Dako
immunoglobulins, Copenhagen; it was
a rabbit antiserum for neutraliza-
tion test. The serum had a neutra-
lizing antibody titer of 1:1024

Application of Clq

against homologous type 2 virus and
titer of 1:256 against heterologous
antigen.

2. Principle of TC-ELISA

HSV is propagated, for ampli-
fication of viral antigens, over a
short duration in Vero cells grown
in 96-well microtiter plates. The
infected cells are fixed with
methanol as soon as a mild degree
of CPE has appeared. The test
system is based on the principle
that HSV antigens are detected and
quantitated by one-step ELISA-CF
test by incubation with simulta-
neously added commercial anti-HSV
polyclonal immune serum and
peroxidase-labelled Clq.

3. Procedure of TC-ELISA

(1) HSV is inoculated onto Vero
cells,

(2) The plate is incubated at
37 °C for 24 hours or longer, if
necessary.

(3) As the cells have become to
exhibit a 10% or greater CPE, they
are fixed with methanol.

(4) 50 microliters of anti-HSV
immune serum and an equal volume of
P*¥-Clg solution are then pipetted
directly into each well without
prior blocking treatment, and the
plate is incubated for 60 minutes.

(5) 100 microliters of a color-
genic substrate solution (ABTS) are
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delivered to each well, followed by
a further 60 minutes incubation.

(6) The enzymatic activity of
P*-Clq bound is measured photome-
trically with an Immuno Reader at a
wavelength of 414 nm.

(7) The absorbance of the mix-
ture in the well of uninfected
cells is subtracted from that of
the mixture in the well of virus
infected cells to obtain the viral
antigen specific reaction.

Results
1. Working dilution of anti-HSV
immme serum (Figure 9)

Culturegs of Vero cells were

Anti-HSV-1

o 10 T
=

- 0.8
o)

m©

(0]

5 JRRON "L o
<r

- BD T
a

© 01 [ 1 1 1

10 15 20 30

incubated with 100 PFU/well of the
HF strain of HSV type 1 and
incubated for 24 hours. As 40 to
60% CPE developed in the cultures,
appropriate dilutions of antiserum
to HSV-1 and HSV-2 were added
respectively to wells and the OD
reading of each well content was
determined.

This picture shows typical
results of experiment. From these
data it was concluded to adopt a
dilution factor 1:15 for Denka
anti-HSV-1 and a dilution factor of
1:100 for Dako anti—l-lS}!—Z immune

serum in subsequent experiments.

Anti-—HSV—.Z

1 1 L 1

50 100 200 300

Reciprocal of serum dilution

Figure 9 Working dilution of anti-HSV immune sera.
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2. Detection of HSV antigen by

TC-ELISA (Table 1)

Cultures of Vero cells and
MRC-5 cells were inoculated with
100 PFU/well of HSV-1 HF strain of
HSV-2  strain 196, followed by
incubation for 24 and 72 hours,
respectively. Typical findings are
presented in this slide.

As seen in column B of this
slide, uninfected cell controls
showed OD reading of 0.23 or lower.
Viral controls of both Vero cells
and MRC-5 cells with pronounced
CPEs produced by VZV, CMV, measles
virus, and mumps virus showed OD
reading of less than 0.3. hence

essentially the same as the

Application of Clq

uninfected cell controls.

As seen in column A, a
remarkably intense color of 10 or
greater OD reading developed with
antisera, whether anti-HSV-1 or
anti-HSV-2, in cultures infected
with HSV-1 HF strain. In cultures
of cells infected with HSV-2, on
the other hand, OD readings greater
than 1.0 were obtained with
anti-HSV-2 immmne serum. But OD
readings were as low as less than
0.37 with anti-HSV-1 immune serum.

The difference in absorbance,
that is, intensity of coloration
was 80 obvious that they could be
readily appreciable with the naked
eye.

Table 1 OD reading of reaction of-HSV antigen by TC-ELISA.
Virus Host cell with anti-HSV-1 serum with anti-HSV-2 serum
{A) (B) {A-B) (A) (B) (A-B)
HSV-1 Vero 1.19 0.23 0.96 1.34 0.21 1.13
(HF) MRC-5 1.03 0.13 0.89 1.09 0.10 0.99
HSV-2  Vero 0.35 0.12 0.12 1.00 0.15 0.85
(196) MRC-5 0.37 0.13 0.24 1.22 0.10 1.12
VZv Vero 0.27 0.27 0 0.21 0.18 0.03
MV MRC-5 0.06 0 0.06 0 0 0
Measles Vero 0.30 0.23 0.07 0.23 0.15 0.08
Mumps  Vero 0.29  0.23 0.06 0.21 0.15 0.06

A = Virus infected cell; B = Control cell, A - B = Specific reaction;

Anti-HSV-1 serum : Denka, 1:15

Anti-HSV-2 serum : Dako, 1:100
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The data presented in Table 1
suggested applicability of the
TC-ELISA system for specific
detection of HSV by using Dako
anti-HSV-2 immune serum, and for
simple differentiation of type 1
from type 2 HSV with the use of
Denka anti-HSV-1 immune serum.

2. Comparison of HSV types 1 and 2
in TC-ELISA (Table 2)
Reactivity of HSV with immune

gsera to HSV-1 and HSV-2  was

assesses by TC-ELISA. The OD
reading of uninfected cell controls
showed some inter-assay variations.

In view of this, the HSV types 2/1

reactivity index was calculated by

dividing the OD reading of wells

with anti-HSV-2 immune serum by
that of wells with anti-HSV-1
immumne serum.

Using this index as a parameter,
we compared reactivity with anti-
gera in TC-ELISA between type 1 and
type 2. The type 2/1 index of OD
reading of the uninfected cell
controls was consistently between
0.6 and 1.0, Cultures infected
with the HF strain and MacIntyre of
HSV-1 showed invariable indicies of
2.1 or lower in all instances,
whereas the index was usually 3.5
or higher and in no instance below
3.0 in cultures infected with HSV-2
reference strains.

Thus the experiments demon-

Table 2 Comparison of HSV index* with commercial antisera in TC-ELISA
between HSV type 1 and type 2

Virus Vero cells MRC-5 cells Index
Bl Bxp.2  Exp.l  Exp.2 Ranget*
HSV-1 : HF 1.4 1.5 aon = 1sl 0.8-1.5
MacIntyre 2.1 2.1 ¥ 1B 1.7-2.1
HSV-2 : 196 4.1 3.5 3.6 4.7 3.5-8.6
| UW-268 3.5 3.0 3.0 4.8 3.0-4.8
Cell control 0.8 0.6 1.0 0.8 0.6-1.0

% Index = OD with anti-HSV-2 serum/OD with anti-HSV-1 serum
£% Range of values obtained for the index in 10 replicate determination.
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strated that typing of the labora-

tory strains of HSV might be feasi-

ble by the TC-ELISA system employed
the Denka and Dako immune sera.

4. Typing of HSV clinical isolates
by TC-ELISA (Table 3,4,5)
Typical results of tests run in

duplicate are presented in this

slide. All HSV-1 isolates exhibited
remarkably proximate indices, being
invariable 2.1 or lower as was the

HSV-1

laboratory strains.

case of the ‘reference

Application of Clq

As can be seen in the next
slide, the index was 3.1 or higher
for all clinical isolates of HSV-2
but varied considerably among these
isolates, compared to the HSV-1
isolates.

The difference in intensity of
color developed between the types
of the virus was so distinct that
it could be readily noted with the
nsked eye, prior to photometric
determinations.

Table 3 Typing of HSV by TC-ELISA with commercial immune sera.

Virus Index 1 -Index 2 Range
Non-infected cells 0.8 0.6 0.6-0.9
Laboratory strains

HSV-1 HF 1.4 1.2

MacIntyre 2.1 1.8 0.6-2.1
HSV-2 196 4.1 8.3

UwW-268 3.5 4.8 3.5-8.4

Clinical isolates

#104 1.4 1.8

#153 1.5 1.6

#212 1.4 1.6

#264 1.5 1.5

#265 1.7 2.0

#287 1.7 1.6

#289 - 1.6 1.5

#3717 1.9 1.8 1.4-2.1

X All HSV type 1 was identified by restriction endonucleases.
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Table 4 Typing of HSV by TC-ELISA with commercial immune sera.

Virus Index 1 Index 2 Range
Non-infected cell 0.8 0.6 0.6-0.9
Laboratory strains

HSV-1 HF 1.4 0.6
MacIntyre 2.1 1.8 0.6-2.1

HSVOZ2 196 4.1 8.3
Uw-268 3.5 4.8 3.5-8.4

Clinical isolates¥

YNO 5.6 3.7

™S 7.1 3.1

MA 3.8 3.5

IBI 4.7 4,0

MD 6.2 NT

NEA 5.9 NT

NEB 6.0 NT

K29 7.1 NT

uDb 5.2 NT

UD112 4.6 NT
MS-1325 8.3 31.5%x CPE 30%
MS-1420 6.5 31.2x% CPE 30%

MS-1437 7.3 9.7

MS-1476 7.2 8.3 3.1-31

¥ All these isolates were HSV type 2 as determined by viral DNA cleavage
pattern with restriction enzyme and also by immunofluorescent microscopy

with HSV type specific monoclonal antibody.
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Table 5 Relationship between type 2/type 1 index and HSV serotype.

Index range

Non-infected cell control 0.6-0.9

HSV-1 : 2 Laboratory strains 0.6-2.1
8 Clinical isolates 1.4-2.1

HSV-2 : 2 Laboratory strains 3.5-8.4
14 Clinical isolates 3.1-31

Table 6 Detection limit of HSV by TC-ELISA.

Virus dose Incubation period (hours)
PFU/ml PFU/well 24 48 96
1000 50 + + +
500 25 + +
100 5 - + +
20 1 - + +
10 0.5 - - +
2 0.1 - - +

5. Lower limit of sensitivity of
TC-ELISA in the detection of
HSV (Table 6)

Experiments were conducted to

explore the lower limit of sensiti-
vity of TC-ELISA for detection of
HSV. Results of TC-ELISA performed
on the plates are summarized in
Table 6.

» Cultures of cells infected with
500 ° PFU/ml (eéuivalent to 25
PFU/well) of HSV and incubated for
24 hours showed positive reactions.
When incubated for 90 hours after
inoculation with 20 PFU/ml (equi-
valent to 1 PFU/well), cultures
also showed positive tests.

These findings indicate that
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Table 7 Characteristic advantages of TC-ELISA

1. Rapid . Virus antigen amplification for 24 hours,

and identification & typing for 3 hours

2. Simple : Commercial immune serum, no blocking treatment,

one-stage ELISA

3. Sensitive : 20-400 PFU/ml for 24-96 hour incubation periods
4, Bpecific : HSV specific, no cross reaction to VZV or CMV

5. Reproducible : Remarkably good

detection and typing of HSV can be
accomplished by TC-ELISA in so far
as cells are inoculated with a
minimum of 1 PFU of HSV per well.

Summary and Conclusion

TC-ELISA
employing P¥-Clg and ‘commercially
available antisera to HSV has the
advantages of facilitating detec-

This new system

tion of an extremely small amount
HSV, for example, 20 PFU/ml and of
rapid measurement of neutralizing
permitting both identification and
typing if HSV simultaneously with

commercial immme sera by a
procedure that can be complete
within 3 hours. (Table 7)

The TC-ELISA system we have

developed is applicable also for

rapid detection.and identif ication

of non-cytopathic viruses such as
rubella virus, AIDS causing virus,
as well as for a rapid measurement
also non-cytopathic viruses. Thus
the assay system has potential
usefulness as a rapid diagnostic

test for viral infections.

This paper was presented at the
Associated Medical
Sciences, Chiang Mai University as

Faculty of

a special lecture of academic
cooperation between Kitasato
University, School of Hygienic

Sciences and Chiang Mai University,
Faculty of Associated Medical
Sciences, May 18, 1989.
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Abstract Computer Aided Imstruction @ Computer Program of

Enhanced Understanding in Clinical Laboratory Interpretation.
Chanarat P and Chanarat N.

At present, computer had a role in educational system. The
pn'poaeofthisreportistointraimecmmerﬁded
Instruction (CAI) or Computer Assiated Learning (CAL} for
enhanced understanding in interpretation of acid-base
disturbance. This computer program was developed in BASIC
langunge and run on IBM-PC compatible 16 bit, 640K. The
proposed program could be performed a self test for student
and ocould be shosm its comment when answer was incorrect.
This program could be applied and modified for teaching in
another clinical laboratory interpretation. (Eeyword @
Computer, Electrolytes) Bull Chiang Mai AMS 1990; 23: 141-147.
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Abstract Rapid Identification of Enterobacteriacese by
Microcomputer and Microbiochemical Methods. Pettrachaianant
V, Krairojananant M and Tharavichitkul P,

Bapid identification of Enterobacteriaceae could be performed
by suspending the organiem in sterile normsl saline and

dropping into each well of microtiter plate which contained

of 12 biochemical tests. After 4 hours of incubation, the

biochemical results were interpreted by microcomputer program

"COMENTBACM". The program was developed under dBase III plus.

It was revealed that this rapid microbiochemical method gave

the correct identification of 134 from 150 isclates (89.33X).

{Eeyword : Microcomputer, Enterchacteriaceae) Bull Chiang Mai

AMS 1990; 23: 149-154
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(Sqsewine LB e (BEIN blood agar
iRt McConkey agar AW 100 ﬁ'lﬂmlﬁ
m'mmmgnmmasgmm blood agar U
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2% OCOMMON ORGANISM IN ROUTINE $%%

GWU LDC ODC HsS IND MAL ONPG R FD VP ARA SO0R MOT
+ + - - - + + - - + + + -

NAME PRRCENT ~ SCORR

K.pneumoniae 96.75 0.96748327

K.aoxytoca '1.98 0.01975642

E.aerogenes 1.22 0.01222573

Hafnia alvei 0.05 0.000465486

E.coli 0.01 0.00006973

DO YOU WANT TO CONFIRM (Y/N)
I'I‘U‘N‘ 1 Incorrect identification by rapid test
Quantity Organism Incorrect Incorrect
identification reaction

1 K.pneumoniae K.ozaenae VP
1 K.pneumoniae 8.lipuefaciens -3
1 K.rhinoscleromatis K.ozaenae Sor
1 K.somnei Y.pestis ONFG
1 P.rustigianii P.alcalifacians -0
1 P.rettgeri P.stuartii Urea
3 E.cloacea E.sakazakii Sor
2 E.cloacae E.aggolmerens Sor
1 E.cloacea H.alvei LDC and Sor
1 E.cloacea E.taylorse Sor
1 E.sakazakii H.alvei 1LDC and Mal
1 E.sakazakii E.taylorae Mal
1 E.coli E.fergusonii Sor

a = differentiate by motility,

b = differentiate by Trehalose and Inositol
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AHADINT L 0T (Bowne species ARIUDT 3, Farmer JJ, Ill BR, Davis FW, et

(museaunineifum  wWiouhtiunn al. Biochemical identification
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ﬁ’NU‘iHmﬁ%ﬂﬁ factor 4" NRNLANLE Enterobacteriaceae isolated
lﬂﬂiﬂﬂﬂﬁilﬁﬁ ﬂiﬁﬂﬂ“ﬁﬁﬂtﬁﬂﬂﬂﬂﬂﬂ\tﬂﬂi from clinical specimens. J Clin
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L BNFYTOND
1. Rapka EW. Truthtable classifi-

cation and identification.

Space Life Sci 1971; 3: 135-156.
2, Rapka EW, Clapper WE, Bowen IG

and Babb R. A Model for i ITIeWTTAm,
identification of bacteria. J 0.1, (AR T
Gen Microbiol 1967; 46: 407-424. mmmqniqqnmmun
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Abstract Glycated Hemoglobin in Fractionated Red Blood Cells.
Chanarat N, Saentilert S and Chanarat P.
Glycated hemoglobin in the upper and lower fractionated
erythrocytes was measured after centrifugation of packed red
cell at 13,000 rpm for 10 minutes. The hemolysate was boiled
with omalic acid and the furfural formed was then rescted
with thiobarbituric acid to form a colored product which was
measured at 443 nm. The glycated hemoglobin in the upper red
cell fraction was 10,55 + 1,37 umole/l, which was highly
significant lower (t = 4.69, p <0.005}) than the lower frac-
tion, 12.18 # 2.25 umole/L. The determination of Hlycated
hemoglobin in the fractionated erythrocyte can be used ags an
index of glycemic control for diabetic patients. It can also
be applied for the estimation of erythrocyte survival.
(BEeyword : Glycated bemoglobin, red blood cell) Bull Chiang
Mai AMS 1990: 23: 155-159
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0.25 s, lmmtmumnﬁnum‘munsmmi m'umqem'lmnmé
%16 SDS-PAGE mrini8 Protein A Affinity chm-atogmphy
WNUNTAMGINTT Re WIRN 3 Lines 1M WERETE HPLC \RN 5
lines MBI MM IMREIINTSURNEBIN URt oatalytic assay

WA Y

Catalytic monoclonal antibody
(Ca) Lmunmmﬁnmq‘smnuamﬂmu
190} oA Fab  BN05 1 SHeshne
ATODENIN L WL AN HEWNS08DY  (Cata-
lyze) Rufioanh auntsed o TN
hapten vﬁnanuuww Pofur samienenna
‘lmmummm'\uanﬁm catalyze TAHANNNE
mmumsmuumm hapten tm‘lﬁumw
mmmmwnsawwmn CMA q'muuqq‘mu
gfusam (carrier) inisad  Bovine
serum albumin W3 keyhole 1impet
hemocyanin  UsenauiunTad inelin  Hy-
 bridoma UAEANTIADN clone MIWNERE
A Short analog corltpetiti:ve
ELISA WMAHife ascites  WANAIMIH
ascites STHIUNILAY uumuammﬁmm

A m'iuununuammnﬂaqmmm-mm‘i
Bun au ascites nmqqu‘mumsmnm
LREiY oA W muumuuumwmmn
i I GRS catalyze BiGaen
UIRNMONBLER WM SHNDLENeRAS N
st MSnowN Tren Bl nem o4
‘tum'ﬂmnuaumma‘mmﬁné 8818 High

X SIEMMSRRaLSN W oL e
AID/CDF  Project C5-187 (No.
936-5544-G-00-6034-00) sewineuit
10 AiAN AN 1 Guen 2533

3 uﬂqumﬂm'm'iu mmmmamu'mm
ARUN Ao (nAANSImME . ineniy
B
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Songsiri 3

performance liquid chromatography
(HPLC) a8 colwmn DESE-TKS-5PW
s AMAE  Protein A Affinity
chromatography  UREMIMIWARDLAN W
mméamuomﬁmuﬂm WARDLRIINR
m-inumuuumng'\umﬂmﬁlmmnuacm
HViN catalyze ﬁtmmn‘lmﬁa‘m TRHNNS
ﬁnﬂusuuaumsummim nammm'nma
URENITARILUENNATN Prof. Bernard S.
Green iRt Prof. Zelig Eshhar

M SUENYUSLBRY AV #0Y (ascites)
1M HPLC .

W1 ascites WA 10,000 g U 5
wih  19p941iN 1:4 MM 20 mM Tris
buffer pH 8.5 NN filter W@
0.45 WAADU AALENE column (DRAE-TKS
_5PW, 70 mm x 750 mm) ¥IN15 elution
)

Solution A (20 mM Tris buffer
pH 8.5) 90% + Solution B (3 M
asodium citrate 9 20 mM Tris buffer
pH 8.5) 10% aedsdMI Y 2.5 Wi
$90H7 8@ solution A ANUINRD 70% URe
i Solution B suiM 30x Temdiam
wmsnﬂwﬁ’m'\ﬁw (gradient) WY
17.5 wM mam'\ﬁwu‘t'mu 10 W
e gradient Sviaieaed  LDC
Analytical-Multiple Solvent Delive-
ry System BIO.CM 4000 MINTTSTIM
m'im'mnnnm ‘mum'nﬂnmﬂnmauuaw
AINEYIGRY 280 WITHLIGG  TRELAIDY
LDC Analytical Programmable Wave-

14

length Detector SM 4000 eIy
fraction mmﬂ 50 wRpAn /e 20 uM
fo 1T IMREDE eluent IMIL 1 NA.6O
WM StWR peak umunu“amgtﬁu peak #
2 91N peak WM mmm 3 pealt
m'iusmauum'mm‘hdmm (ascites)
456 Protein A Affinity chromato-
graphy .
§1 3 48.104 ascites UMW 10,000
g W 5 um  MEANIUNUNSDE M9
0.45 “WRAEM NKU NIMRYAY Protein A
column (bed volume 5 ml., equili-
brate $% 30 mM Tris buffer pH 7.5)
mmsmﬂmw‘uﬁmu Protein A pONFIY
{MiWeTen LANDtNAtEY 10 18BN bed
volume WMMT elute |DUDNHLDABENTIAY
0.2 M glycine buffer pH 2.8 i
fraction WADARE 2.5 WA, W% eluate
WiRiTuneIeMY 24 Tris buffer pH 8.2
S ASOLA S ANG YD U DUSLDS TR
SUBNSLDAHT 1A SDS-PAGE
‘mmmmmum*iqmu hapten
msmunummuﬂn‘mnm ELISA
Tap% hapten " conjugate fil BSA
m'mmlnu Catalytic activity
SnionunueLEeUENS  NUSIART
LT 1.8 NN./NA. RAEUINT 70 W
TERRT  MUGRREIURLR ieaY 20 WS
fe  URe 10 WiAAReAYOY 30 mM Tris
buffer pH 8.0 ﬁ'\nw'iaé'\m'sgmﬁuumfa
405 WVTHINRS TN kinetic #OTR
ni YN AROALIRT 15 UMW

N
Substrate m.-@-o@-(mm OOHN(CH:)s CO:H
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USRI i Fredi

Catalytic Monoclonal Antibody

NOz'@O-C—(CHJ)a COHN{CH:2}s COsH > PNP-OH + HOZ2C~{CHs) 2 CONH

5Dt MBI .

UUIINAAITDY Catalytic anti-
body MWAMIA  LABRISERUNNR 159
1U0I NG L h%'bridom technology
umu{hﬂuu UIRAH A TATLRTINRR SeY
mﬁ%&gnmmﬁﬂ“ unsmsmmwﬁ'\
(SUINNUSHRIGY DUIPADDY CMA 5541 TNt
mﬁu'nmumqmmemsuvmu LAE N DA
WA %ema 016uNY 5 mauuuuamm'im
ToEd LOU TS 21 nig AINBREILN LR

[} a (.
HSRRITLNEEON L ATHNRY TRen | DU
o » o o [-Y-9-1 d‘
[PREN TR INTONS AN aRosuLERS I
o o & & P d
HINNRE | ARBNADNASEDE CMA ¢ LISV § WilNY

mm'tmnmammw-) @ éum'lmn‘lm'm
natinaumueden lmmummim
msﬁuum‘iﬁnmmmmmnmuum w
1umhwmum1rsw1n RPN TN
mammsmnu catalytic monoclonal
antibody HMOEMINA

RN Al m.u. (991N )
mmmmmmnmmun

QB | NALANYTUIME

M IngAE L Buean)
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AND TRANSFUSION MEDICINE

AdM 15 Oct, 1991 380
wis 15 Oct, 1991 430
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USs
Uss

Beso 1
Dr.Thip Sriphaisal
Division of Pediatrics
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T N HTEIINYY
ng91Mn 10400
~
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Bull Chiang Mai AMS 1990; 23: 1656-168

FRODUCTION OF MONOCLONAL ANTIDPDODIES
TO HUMAN LEUKOCYTE ANTIGEN
of Institute for Immmology University of Viemna, Austriat

Ti5e  nfemies

..—-....__—-...._-___--—_.—-_——--_-.-._—--...._-—-_..———._—-.-__-...—-.—_—_—-——-.---.——_-._—_——__-...—
--—_-—_-__-—--._-——-——-—-——-—-u..——---——-..———-——-.-—_———---———_——-—_--——--——--—

FUN R DI © Institute for Imemology
University of Vienna @& tht Indediasy ii‘lﬁ'l’imfmafmﬁi'uﬁnﬁqm
NN 8N LMY molecular biology A Tranaformation
technique, Plasmid miniprep, URt Agarose electrophoresis |HOUHN
UREATINMIBINAEEN  DNA mqni':iiq‘l&'u%mr:i'mnﬁn DEAE-Dextran

]
o O

transfection ﬁufmmgqm'g DNA %ﬁﬂMﬂﬁﬂ%ﬁiTkﬁﬁlﬁMﬂlﬂﬁli’!
WAY eukaryotic cell HiMdu 1MW evkaryotic cell Wi M1 HNMM
ATINURTAY DNA i’ﬂtili"l‘lm}'mﬁtmnmnﬁ‘nmﬁ umﬁi‘lﬁlﬁmflnﬁnﬁﬁm
M Immmoprecipitation iﬂﬂulnﬂaﬂﬁﬁ?lm monoclonal antibodies

mm’nm‘mm"i"nummm'h‘im ﬂf‘lﬂﬁﬁi Tisunnent

L MRS AT UM SN AD
1. Introduction of Plasmid DNA
into E.coli WAENISIRSUM Plasmid
DNA 990 E.coli : -

2. DEAE-Dextran Transfection X SUEWMTNNDISY #  Institute for
3. Immoprecip%tgtion Immunoliogy Lhiversity.of Vienna
UAMTNNDLARRS §1 ngr‘lumwgunum 3T INFODA I ATHSENITN N 26 funpy
Prof. Dr.Walter Knapp Ut Dr.Hannes 2531 - 31 wsmes 2532
Stockinger SIS ILAE (DBRNTHNOLAN XX mqwémeiﬂmﬂ%mifmfuﬁ‘ﬁumnﬁﬁn
Hratd AR LHARANSUNME aSnEnfn B

- 165 -




Kasinrerk W

1. Introduction of Plasmid DNA
into E.coli UREMTIRGHN Plasmid
DNA 970 B.coli

wims ,
tﬁntﬁuﬁququ Plasmid DNA® MNWUA

USMFDENTGDIE Plasmid DNA 6

AR LEIMN E.coli 1D E.coli HIN#D

Q:h1Ah Plasmid DNA |HKSMOMENIUME

M998 Plasmid DNA ($7WAU E.coli i

l'ium'\ Transfomtlon techm.que ﬁﬂwi

ﬂ'\m‘l‘iﬁ E.coli 0011 ¥ Plasmid DNA mam

MI9MIMNAND def0eusn Plasmid DNA

AHD4M508A9N E.coli LRt RN A0

Hif  ivetievadien Plasmid DNA RORRIN

E.coli 19811 Plasmid

technique

S0
Transformation Technique

(1) 18N E.coli RUUHARAMATFEN N

pre-cool ﬂg'lu ice bath

(2) oM plasmid-DNA A¢1U 1 WiR5

AR5

(3) HEHAWLIAMURE Incubate M ice

bath 40 UM

(4)  YYRDAVIRADEIMA water bath

42° 4 ww 45 S

(5)  INEAIHIIAMILUEAY ice bath 2

um

{(8) i SOC solutmn 41 0.9 MR,

(7) Duﬂﬂﬂﬁﬂnﬂﬂﬂﬂ 3774 ww 1 iqﬁuﬂ

eu D ROAYARRS BN R 225
rj;‘m.

(8) Li@ATUIIANN E.coli AwnRDelLl

gguquunqnqﬁtﬂﬂii 8(LB medium)
#N Ampicillin URt Tetracyclin

minipreps
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DERY

(9} ﬂut%ﬂﬂ a7 ARDARY Hiﬂ E.coli
Muﬁtnﬂ plasmld-DNA Luqﬁlﬁﬂﬂaz
tQﬁmtuuiﬂﬁauﬁﬁluu1maﬂﬂmﬁlUﬂ1

2. DEAE-Dextran Transfection
RANMT |
2% Transfection lthum;‘lﬂ?l‘lﬁ‘lu
M99 Plasmid-DNA  BO9AULHYVIAY
eukaryotic cell ﬁnﬁ'ﬁﬂﬂﬁﬁ L NE
eukaryotic cell ﬁﬂﬂﬂﬂ?‘ﬁuﬂﬂﬂﬂﬂuﬂﬂﬂ
‘m‘iaunnnn'mua‘inﬂ plasm1d—DNA LAY
1uuunanuﬂuuNQtﬁﬂa
A6ms
(1) lﬁﬁﬂﬂ Transfection =solution ﬂw
— 6 DEAE-Dextran 100 WAASH&
— 18N chloroquine phosphate 20
WiRTAR
~ té plasmid-DNA 50 “WiARes
- lihm DMEN ?I?l 10% Nu Serum 2 WR.
- NANDH9A )
(2) {# Transfection solution ¥4
WHAR9 Y euka.ryotlc cell (au
nﬂﬁunnusuuﬂﬁ oS 7 lﬁﬂﬂ)
(3) nuu 37°9 5% CO2 UMW 4 2
(4) lNﬂﬂﬁUlﬂﬂﬁﬁﬂ medium ¥ A LAN
10% DMSO in PBS A¥I 3 A, au
nnmnnuuaquﬂu 2 UM
(5) Rﬂilﬁﬂﬂ 2 oA udnibn DMEN
with 10% Ng Serum AU 4 HR.
(6) WugefduM 3778 5% CO: W
48-72 #9me
(1) Pendmssdreisbuiesis  Indi-
rect Immunofluorescent tech-

nique




3. Immmoprecipitation Technique
WANMS

ﬁﬁ1ﬁa5tﬁﬁtEnnuﬂquﬂﬁﬂaﬂqnﬁﬂa I12s
a'muuwm'lmﬁﬂﬁuanuﬂ.,m cell lysate
vl‘lﬁ‘li.hl'mlm proteln-A sepharose i)
monoclonal antibody ﬁﬁﬂﬂ unumquuu
LREAEIM | HIE 80 monoclonal antibo-
cEIf q..gmu‘nuu protein-A sepharose

e Y

LD elute LATUDUSL QUUUDBNIA

protein-A

Plasmid miniprepe
§ &

1. 1884190
Transformation 1 colony R4y LB
broth Wil Ampicillin uge
cyclin .

2. Incubate # 377 el Aninth
IR 275 rpm.

3. ﬁﬂ E.coli suspension 891U Ep—
pendorf tube %.4 MR, umuuw
1000 g 1 Wi OMMASAUINGN

4. ©9H E.coli MY  Glucomix Wi
Lysozyme 100 WAGGR&S

5. 16N 200 WiAsRes me 0.2 N
NaCH-1% SDS, incubate 94 ice
bath 5 UM

6. BN 150 WIRSARS  ®04
KOAc, mix ﬂé’i\ia

7. Incubate qu 1ce bath 5

8. u’mﬂﬁﬁﬂ\i hﬂﬂ‘llﬁm L nuu'!‘lﬂmuw ilﬂ')
i Phenol CHCIs A¥1U 400 “Wies
A

9. 1 5wt ﬂﬂlnuﬁu DNA(iuuuﬂm)

10, 16 Dlethylether 41y 300 Wies
ﬂﬂ‘i

ﬂ. 2 o
E. coli s tan1an

Tetra-

.

SM/3M

Monoclopal Ab to HLA

1. drunie 5 uin uavnnib Ether ¥

12. 18N 600 WIFARS U049 95% Etha-
nol AYIUNAI IR 1000 g 10 Wil

13. 1hN 70% Ethal A4N 1 8A. ufth
1UUu 5

14, ﬁnquﬂnquuunequuun
37°% WiAGENRIRS

15. 18BN RNase-H:0 ¢l 100 WAMREI
/HADR

16, Plaamid-DNA n1ﬂ uﬁ1uwﬁﬂu1ﬁu1ﬁ
Agarose electrophoresis Uft muu
-20 ¢

¢ o 4
U8 UMM

Se;ﬂlarose ﬂﬂ'lm‘iﬂﬁmﬂllﬂsﬁ‘?"lﬂﬂ'l
'iﬂ‘ﬂﬁ'i'l‘!llﬂb'u’muﬂ‘iﬂlﬂﬂﬂﬂﬂiﬂﬂuﬁlﬂum]
‘lﬁﬁﬂﬁ"iﬁ SPS-PAGE

216Mm

(1) RARMUDURL UM L NALADANIY B
I 125

(2) ﬁuﬁqalﬁﬂﬁ 3 adedny 1% BSA-pBS
W 10 mM KT .

(3) 1ﬁu Lysing buffer (HEV95E L 2R
lmlﬂﬂﬂﬁq']llﬂﬂ

{1) Uumu lysate nmmu lysate ™
'}uwﬂnmm protein A-sepharose
YeR1Ims monoclonal antibody

(5} Incubate WAOAWARGNM 4°% w
2-4 #7iug

{6) ﬂll‘l;llfli’li protein-A sepharose 8
A4

(7)  Elute WRUALSUMH sample buf-
fer UAMN supernatent 1M
3DS-PAGE ,

{8) 11 SDS-PAGE gel WIAUMY Auto-
radiograph
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Easinrerk W

(9) nﬁnmfmu band ﬁ‘laf;u standard
marker  NAEMSILTINIINTHIANA
A04unUS | SuRERINITRNEN

upnan MIIALTIS Ineliednen
FINAY m‘lm‘wmummuunmmsmqqu
ummmqmmﬂmm‘uﬂmmu HULGNY
MIRSENANT L S ReA
club N9 ROun R 2 @I NY9eR
Journal club ﬁﬂ’]‘lmmﬂﬂ‘iﬁ‘llm'wﬁ
A ENRYRAa L Y mmu‘lqnuummwn
QIKAEWAIEIINIASENAEN MTUthEY
S4unon 1 tutousioy umquumauﬁ'waﬁnu
audutay maqunnﬂmqumqlmqw
Joiumnifoun /e 2 A4 ARDARUNENIT IR

. Journal

M WIDENE8Tei BnevemATay
I T PO A0 - e St . -
w‘laﬂumumﬁ taetaanagause inding
T d i SuA RSN L w

MepuRe

v'a

N1 SHUNOUAAMIEAN Prof. Dr.Walter
Knapp URt Dr.Hannes Stockinger Ufe
TRTIMSRT RN I 5E W4 T -
DO la%uﬁﬂﬁquﬂﬁtﬁgu‘mnﬁﬁmmu&ua%eﬁ ‘

Su5t ARanNY, .. (ENRRM TUME )
M. (3RE1INEN )

mmm:munmnmmun

A LRI S YA

AHNINENRY L BEIARN
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Bull Chiang Mai AMS 1990; 23: 169-174

TSI agMeeRUN

R S o S S S e o o s e e o = o e o o o 2 o o e o o o 00 e

e e . A e o=

IMARtiD  B-Hydroxybutyrate (BOH) :fnm‘sa‘iamummmmsm
WMREAIABH  (ketosis) USM eI ieTE  BOH O )
WRIBUNMBEIT S 18 SR M9 e ay BOH o
mékmanm-i'mau‘lw p-hydroxybutyrate dehydrogenase -
BOH W11l acetoacetate URE NAD mnmumi‘lu NADH Sesnanan
1anﬂﬁﬂnnauuﬁiu|nu%unnﬂ NADH 1nn 340 MNTHINGG  AULINGNEN
5e6 BOH 0.05-0.27 NAATNRGOARS un&uuﬂnunq1=a1aiﬁ FEMLRE
1hunin 5 NN TNARORRS (mm p—hmltmte, ketosis)
MGG InAAM UM L BN 1990; 23: 169-174

Ketosis IiMMaiihaanmdiouns
POINTEINUNS (NANTURANEDS A9 Ut
LGN ﬁnutamﬁzuntnﬁquNUQ31Uﬁu1ﬁu A
iAenTATIey (58090 Diabetic ke-
01NN I DA
(Starvation) ﬂﬂﬂ‘i’lﬂﬂ (Acute alco-
hol abuse) ﬂennﬁnqsaanﬁ1ﬂﬂuuu1uﬁu
Uﬁmuﬂqnsﬁiuuu1ﬂuﬂﬁﬂnwu1uuﬁﬁ1a1au Lo
ﬂuunﬁm‘m p—h}'droxybutyrlc acid
(BOH) ﬂ~tUuﬁwsnﬁmunuuﬁuﬂmuﬂnnﬁn )
IRENIN T5%C1-0)  UREATEWIN AR
MEATeET BOH ﬂqelﬂu%ﬁu‘mﬂﬂ‘i'mmn
AANTATIUBN 2 enap Acetoacetate
(AcAc) URE YT (acetone) Wl Fu

toacidosis

Wi 1Hnean  Acac (TR uae
decarboxylation
AL Dune 3euE | TuFnTSE il Mg
'suﬂnﬂwmmmuuﬂm‘ﬁnmmm ketosis
AumTee 1 m‘mmﬁmmwmaumuumu
#n usanieadnesoufiuauiinai tusee
M98 Ketostix ﬁwtmtmuﬁqm 30
Acetest #4151 fiamgn AR89
Rothera @D nitroprusside %ﬂ q::mﬂn
98700 AcAc UREDEHEIAN  uae (TuATIR

| nﬁ nonenzymtlc

(4 & o o6
FSFARTINGH MAIH L ANeANN
4 o t
Al LMALANT TS MY INERE | 88 Wil
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Chanarat N

1m~ammmu APHWANNTNTA BOH 18 6o
U wmnmﬁmsmm-mﬂqm-m‘mumms
a4 nitropnlss1de ANARL WD IBANTIN
n'nmwmuuq-muumﬂ ketosis. WiDILN
mwnmunu‘hn‘mma (5) iMAETIBEIUN
siiuAuUiY BOH ugainenin Acac nRese
%muﬂumﬁmunmnmmfw diabetic ke-
toacidosis(4:6-8)  WIDUNIGNITATI9
m'w subclinical ket.os.m(“ unnﬂ'm
$0 Achc unevien  fietfusnsiuRen
1M1 BOH 910 (WONRGNNY AINRT1 Q01N

P—Hydroxybutyrat.e + NAD -- HBDH

MstRaNianTaun Mianutae feal m
ALEIAENSIDENY ARSI THARDLEN
a9 Win'li’mm'\unq‘smﬁﬂuunum Lo
BTN mu'mtuqqmanm-nmnunu ue
menuuﬁmqr.n'm‘tum‘i mmjnmm MR
munqmm UAEAMLINGNATIIAIBAMLITE T
NG 1N (31 4,9-11) AENTENNY ANRIY
gwnsai g e SaRDUILLAN LGy
18 .

FNUNGMNSIEEIY AD 0.02-0.27 NAR
TURADRRS WAD  0.2-2.81 WN./PR. (D)
WAz AUNLhY ketoacidosis W 1INM 5 WA
TURADRAS WD 50 NN, /AR, (12-13)
MnE IR .
1. 56994 Custer ufzaae (14 AKIATD4

Centrifichem 400 Pipettor and
Analyzer (Baker Instrument Co.)

WANMYS 11N BOH "'w)u‘n'fmu
‘gl HBDH |iM#N139UGRTH1INN 1 UREY BOH
Wit AcAc AAUSHIN NADH % 340 u1u
LB SRS SSUNURINNSALARRA T4

ﬂH’lH'\Nﬁﬂ“‘l“zﬁE Spectrophotometry
#in Fluorometry WNMFNANEADETTHAN
uemAadifineiaTEe  (RoMaliiIngn
67990 BOH 16 fauwi tMIBULY kine-
tic kmMANN19AD A8 B~ hydroxybutyrate
dehydrogenase (HBDH, EC 1.1.1.30)
\{ugtiey  BOH # pH 8. 5 WM AcAc
AL coenzyme NAD Imﬂmw NADH N
nmqmﬁamnuummm%unm NADH W 340
WTULNGS SeuUsemIBIIe BOH  AURIS6N
284

----> Acetoacetate + NADH + H'

uﬁ"w‘tﬁ'mﬂn'wﬁ'\ blank  SeafiERUE
mu‘mmamumnmi URIINWNALIEDN
fmnhad

1) SRERIBIONIE  USENDeNY
0.1M Tris, pH 9.5 11.76 NR., 117 mM
NAD 2.38 MA. WAt HBDH (3 kU/g) 25
HN./5 WA,

2) Blank reagent |G H L ANDY
fNSAEANY | DU USFANALASUNY HEDH

3) #eEE 9% D,L-3-
hydroxybutyrate (Boeringer Mannheim
Corp., Cat No. 106569) 2.(? mmol/L

S6W1 UMz LAY Ae
Sample size 20 )Jl
Sample and diluent 70 }Jl
Reagent volume 350 }Jl
Analyzer run emperature 37 C

e

Wavelength 340 nm
Standard concn. 2.0 mmol/L
To, time interval 10 sec
Abnormal absorbance 0.25 A
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Blank Auto
Test mode Term
Printout Cone
No.of prints calibrate 1
Test code 00

580 wnin Sennhdueseie 2.5
NARTNRADART  MANINTY 0.04 HAR WG
AT MMILEUSMSERIe T L L T
1987 20 U 2 standard Ideviation
U+ 0.04 NARTHAGORGS NENIAL MDY
0.13 HARTHRGRRGS USE 1MIAL +0.10 KRR
THRRDRATHA ML BNEY 2,58 NARTNAGDRGS

MNANGNIAN BOH AWHALN | RDANRE
#u ominDe (22-26 ) 1D IAANY
48 H799 WUTY USANARGAY 4.1%  UAEAY
FNENY | ARANNAN AU ADAU B IRE FYTLine Y
TRHREEBDIAONA (sodium fluoride/
oxalate) flﬁ.l’lﬂﬂm 5.6% lflﬂlﬁu‘l’f 7

pH 7.0

B-Hydroxybutyrate

S o4 %smmtm%u 5.3%  UAEY
HARINTRN UAEMILLRY LRESNINSD L AL
4°4 ety 14 u

AUNGiLaY BOH Wiy 3.0 iARTHA
GORET  Inewi N 40 au TmesnuiiRdnae
MY Ketostix AWNAAL ssﬁuﬂg‘mﬁ'\u%%"u
pHIUEIY  66-108 WN./6R. KA1 BOH
0.04-0.48 NARINAGDRGS (98H  1MAL
0.140.14 NARTHAGORG

f19nui Reudenad franantd  Nar/
oxalate, heparin, NaF, potassium
oxalate 9 ue EDTA NNAVN S E L
BOH nninunGLsEIN 37%
& 1ﬁm‘mum‘isﬁmmm (Total ke—

tone bud1es. TKB)

‘laﬂﬂ"l‘i'imﬂ AcAc Wit BOH #
NADH $1BM8eAUBRSENE 10 iPume B pi
T.0018)

AcAc + NADH + H* === BOH + NAD+*

pH 9.5

shunfiad ¥

1) #19AER1Y HBDH 25 HURIUNINAY
1250 “uriesies st fusau
1AiNM M -20"% teuupEnetioy 2 ﬁmﬂﬁ'

2) NADH (97% pure) 50 . AWUY
URDADDOY 1710 ‘WNIAGReS 9L 1AMINIEN
:m 40 finfwaeofes e it dudou
19 % -20"% Puungnetiny 10 g

3) NAD* AEAIH 20 NM. AWNALADR
000U 1850 CINIAGRART 9t AMNINI BN
16.2  HARTNAGDRAGS  ULN L UL TEUL N9
1 -20°%

4) Phosphate buffer, pH 6.98
NEM  NaoHPO, 0.2 NARTMAGORGS (28.4
NTHPDRAT ) 60 MR, NU KH:PO. 0.2 WAR
WRGORAS (27.2 NTNGORAT) 40 NA.
A19RER1H N. HAN phosphae buffer
22.5 WiASAGS N NADH 22.5 WNiesRes
use HBDH 155 “WiAshgs |ensiiunauin
MANAEBY  USATRNRY 9 | NI HDR A
MR8 9 MBHY  UNERITRERTENANNSE
AsENIoNY 48 H1Ta
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Chanarat N
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