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FREE ERYTHROCYTE PORPHYRINS (FEP) IN NORMAL
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Boonpayau Lauhachinda, B.S. (M.T.), M.S. (Clin. Path.)*
Panja Kulapongs, M.D.**

ABSTRACT
The level of free erythrocyte porphyrins (FEP) was determined by

the micromethod of Piomelli in 46 normal adult males, 12 pregnant women
and 31 children with homozygous beta-thalassemia and beta-thalassemia Hb.E.
disease. The FEP level of 46.34 + 16.00 (range 15.0-76.5) ug/100 ml red
cells in normal adult males was similar to those recently- observed by many
investigators but slightly higher than those of older reports.  This can be
explained by the fact that with the present micromethod used the extraction of
FEP is more efficient and complete than the older methods. The FEP level of
6036 + 16.28 (range 37.2-87.2) ug/100 ml red calls in pregnant women was
significantly higher than normal aduit male value (p<0.0l) and can be
explained on the basis of sex difference and the low transferrin saturation. The
FEP level of 91.31 + 51.13 (range 31.3<225.0) ug/100 ml red cells in 31
thalassemic children further indicated that in addition to the primary defect in
globin chain synthesis the heme synthesis is also impaired.

Porphyrins are widely distributed  photosynthesis, transportation of oxygen
in living cells and play essential roles and celiular respiration.  The most
in various metabolic processes such as  important porphyrin in human is
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protoporphyrin 9, tvpe Iif, which in
combination with iron and specific
proteins forms such compounds as
hemoglobin, cytochrome, peroxidase
and catalase. In red ceils, in addition
10 those incorporated into heme small
amount of protoporphyrin (less than 1
mole to 24,000 moles of heme) is
found in apparently uncombined or
free form (free erythrocyte protopor-
phyrin or FEP)

quantities of other porphyrins, primarily

along with smaller

coproporphyrin (1,2, Since protopor-
phyrin is the last intermediate in the

biosynthesis of heme increased concen-

tration of FEP is found in various
disorders in which the protoporphyrin
is not efficiently utilized for heme
synthesis, as in erythropoietic porphyrias
(3). sideroblastic anemia (4), iron
deficiency (1'5'7), lead intoxication

(6, 8-11 ), and anemia of chronic
disorders such as chronic infection
(12.13) pg rheumatoid arthritis (14
15), 1t seems likely, with the exception
of primary disorder in porphyrin
synthesis. that the common denominator
of increased FEP was an iron supply
or incorporation inadequate
the needs of the erythroid marrow.

to meet

The fundamental defect of
thalassemia syndrome is the defeciive
synthesis of globin chains. Nevertheless,

accumulated evidences including an

increased FEP (10) and the activity of
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heme enzyme delta-ALA dehydratase

(17) in red cells, and the abnormally
increased urinary excretion of PBG,

coproporphyrin and dipyrroles”g' 19)
strongly indicated that pyrrole meta-
bolism and heme svnthesis of thala-
ssemic patients are also disturbed

(20'23). The conflicting results regar-

ding the FEP levels in patients with
thalassemia major and minor obtained

by various investigalors{16'20’24’26)

can be partlyv explained by the

~ differences in methodology and in the

FEP values of control population. The
conventional spectrophotometric methods
(27,28) of determination of FEP involve
exhaustive extraction with organic
solvents and re-extraction from the
Solvent phase with hydrochloric acid
which is not only time consuming but
also requires large amount of blood
sample. The micromethod recently

described by Piomelli ‘117 is simple,
rapid and the extraction of FEP is
more efficient and complete than in
other methods. With the aid of this
technique, the status of FEP levels in
our thalassemic children were evaluated.

MATERIALS AND METHODS.

Heparinized venous blood samples
were obtained from 46 healthy adult
male, 12 pregnant and 31
children with homozygous beta-thalasse
mia and beta-thalassemia Hb E disease.

women

After a portion of plasma was separa-
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ted the volume of packed red cells of
each blood sample was determined by

the standard microhematocrit technique.

The values of free erythrocyle
porphyrins (FEP) were determined by

the microfluoromeiric procedure of

Piomelii ¢! with slight modification,
One tenth ml of the anticoagulatad
whole blood sample was transferred
into a tube containing 5 ml of 5%
celite suspension (in 09% NaCl) and
mixed. After 5 ml of a 4:1 mixture
of ethylaceiate/acetic acid was added
the tube was agitated vigorously on a

vortex mixer for 60 seconds and

centrifuged at 1,500 RPM for 3 minutes.

EEP

. the supernatant

{ug/100 mi blood )

97

The supernatant fluid was separated.
Five ml of 1.5 N. HCI was added to

fluid and the tube
was agitated on a vortex mixer for 60
seconds.  An aliquot of the lower
(colorless) HCI phase was transferred
into a cuveite and the concentration
of FEP was determined 'by reading
the % the flucromerer
calibrated with a series of standard

A blank
is prepared in parallel by replacing

emission in

coproporphyrin 1 solutions.

the whole blood sample with 0.1 ml

of saline solution. The final concen-
tration of FEP was calculated from
the formuia:

FEP ug/100 ml RBCs =

The standard solution of por-
phyrin ( coproporphyrin I ) was prepared
by diluting the standard coproporphyrin
1 (5 ug/vial) with 2.5 ml of 0.1 N.
HCl and heated for 5 minutes in
boiling water.  The serial dilutions
were made from this stock solution
(‘original concentration was 200 ug/100
ml). The example of standard calibra-
tion curve is shown in Figure I,

RESULTS.

The results of our study are
summarized in Table 1. The FEP
value of 46.34 + 16.0 ug/100 ml red
adult males is

cells in our normal

100
Hcit. &

similar to those recently found by the

others (10, 11,26,29).  The FEP value
of 60.36 + 16.28 ug/100 ml red cells
in  pregnant women is significantly
higher than normal adult male (p <
001). The FEP values of both male
and female thalassemic children are
definitely higher than normal adult
value (p<0.001). The difference
between FEP values of these two
groups of children is not statistically
significant (p=0.05). Figure Ill illus-
trated the individual value of FEP
level in thalassemic children. The
dotted lines represent the normal adult
level (95% reliability).
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Table 1. Values of Free Erythrocyte Porphyrins (FEP) in Thai Subjects.

EEP |

AGE HCT
SUBJECTS No.
> yr. # ug/100 ml. RBCs
Normal Adult Males 46 | 234 + 681452 + 5.9 46.34 + 16.00
(15.0-76.5)
Pregnant Women 12 27.3 + 126 400 + 3.3 60.36 + 16.28
(37.2-87.2)
Thalassemic Chilidren 3l -}760Er 3 20.1 +-6 8 9131 £0 51:13
(31.3-225.0)
: Male 16 | 8.1 + 4.1 {193 + 82 83.34 + 55.93
(31.3-225.0)
. Femule 15] 7.1 + 3.8 |209 + 5.2 99.81 + 45.83
(47.4-192.0)

Table 2. Values of Free Ervthrocyte Porphyrins (FEP) in Thalassemic Subjects.

AUTHORS No. 5 /IOOFS]?. i REFERENCE
THALASSMIA MINOR
: Sturgeon et al (1955) 9 22,35 (24)
: Sturgeon et al (1958) 7 31 (25)
: Ludin (1962) 10 60 - 438 (20)
: Lyberatos et al (1972) 31 70.4 + 22.19 (44-108) (16)
: Stockman et al (1975 | 29 38 + 14 (11-72) (26)
THALASSEMIA MAJOR
: Schwariz-Tiene (1953) 10 96 - 168 (20)
: Sturgeon et al (1955 7 19 - 110 (24)
: Sturegon et al (1958 10 36 (25)
: Lyberatos et al (1972) 20 83.3 + 23.42 (55-156) (16)
: Present Study (1978) 31 | 91.31 + 51.13 (31.3-225.0)
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DISCUSSION

QOur mean FEP values in normal

adult males is similar to those obser-

ved by many investigators (10,11.26,29)

but somewhat higher than those found
by the others(”. Since there is no
breakdown of heme to protoporphyrin
occurred in this technique the possible
explanation lies in the fact that the
extraction of FEP by the very large
solvent-ervthrocyte ratio is more efficient
and complete than in older methods.
The higher FEP levels in pregnant
women can be explained on the basis

of sex difference!39) and most probably

due to relative iron deficiency(“. A
portion of the normal protoporphyrin
does appear to be related to iron
deficiency state. In normal subjects, a
significant correlation bztween transfer-
rin saturation and protoporphyrin level
is observed. The protoporphyrin level
is somewhat higher with lower tran-
sferrin saturation. In pregnant women,
the progressively decreased transferrin
saturation results in accumulation of
protoporphyrin in red cells because the

nonavailability of iron prevents con-

version of protoporphyrin 9 to heme (1),

The elevation of FEP level in
beta - thalassemic red cells mayv be
explained by the fact that although
its primary defect involves the globin
chain symhesiS, there is impairment of

heme synthesis as well. The synthesis

Vol. 11 No. 3

of heme and globin are closely linked

31, Defective globin synthesis results

in a decreased heme synthesis through

A o)
a feed back control mechanism 32

while the porphyrin synthetic enzyme

delta-ALA dehydratase is increased‘l7),
The experimenlal study of porphyrin
production indicated that when red
cells or hemolysates are incubated in
vitro free porphyrins tend to accumula-
ted. Hemolysates of thalassemic red
cells showed rapid incorporation of
ALA into protoporphyrin indicating
that the enzymatic steps between the

are intact 33, Thalassemic
hemolysates tended to accumulaied a

greater proportion of protoporphyrin

two

than non-thalassemic  hemolysates,
suggesting a block in hemoglobin
synthesis beyvond the formation of

protoporphyrin (21,33, 39, The ques-
tion whether this is actually refiects
incompleteness of hemogiobin syvnthesis
or because of the ﬁrcponderance of
been

voung cells in thalassemia has

raised(zo). It is now known that
protoporphyrin exists within the red
cell in a stable form, is not increased
with a young population of cells and
that reticulocytes per se do not have
an increased protoporphyrin concentra-
tion ‘1. the association
between elevated protoporphyrin level

Reports of

and reticulocytosis (2, 35-39) can be
explained by relative iron deFiciency(”‘
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The acid-extracted porphyrins
from red cell individuals
as well as patients
with primary porphyrias (erythropoietic

of normal
those * from the

‘protoporphyria or EPP) and secondary
erythrocyte porphyrias Cincluding lead
intoxication, iron deficiency anemia
etc.) are all chemically, physically, and
spectrally identical to pure protopor-
phyvrin-9 in acid aqueous solution 40).
Ju has bzen incorrectly assumed that
the natural state of the FEP in EPP
and in other secondary porphyrias was
identical. The detailed spectrofluoro-
metric studies disclosed two distinct
protoporphyrin species in this group
of patients 0. The first species
which is found in large quantities in
red cells of patients with lead into-
xication, iron dsficiency anemia and
chronic infection (and present in a
very small amount in red cells of
normal persons, patients with porphyria
-cutanea tarda and EPP) is the globin-
bound zinc - protoporphyrin 9 (4”.
Acid-extraction of this protoporphyrin
results in the loss of the chelated zinc
from the protoporphyrin moiety. The
product exhibits  spectral
second

resultant
species of
metal-free protopor—

identity with the
protoporphyrin,
phyric as found in EPP patients. There
are scveral other differences in the
nature of these protoporphyrin species
which are obscured by chemical

changes occurring during extraction

101

process. These differences may be part
of the explanation for the difference

in cutaneous photosensitivity between
EPP, who are exquisitely light sensitive,
and iron deficiency, lead intoxication
and thalassemia patients who are not
at all light sensitive.
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Table 1 Comparison of number of specimens that have found organisms obtained

with routine subculture bottle (RB) and control bottle (CB) system,

routine subculture test tube (RT) and controi test tube (CT) system.

RB cB Number of Specimens ¢
= r 162 88.37
+ 13 7.56
i+ o 7 4.07
= o 0 0
Total 172 100.00
RT CcT Number of Specimens -
— = 157 94.01
=f; + 8 4,79
i = 2 1.20
= + 0 0
Total 167 100.00
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Table 2 Recovery of organisms have been found in type RB positive but CB

negative, and RT positive but CT negative

Type Patient No Specimen No. Organisms
I 1 Pneumococci
2 No growth
3 Pneumococci
il 1 No growth
2 No growth
3 Salmonella group Cj
] 1 Acinelobfx_cter anitratum
RBh 8 No growth
itk 3 Acinetobacter jﬂ_i?_'_a_tjf}"
v 1 Escherichia coli
2 Both RB and CB positive for E coli
3 Both RB and CB positive for E.coli
' 1 No growth
2 No growth
3 Staphylococcus aureus coag-ve
RT + ve i 1 Both RT and CT positive for
CT = ve Klebsiella pneumoniae
2 Klebsiella pneumoniae
3 Kiebsiella pneumoniae
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Table 3 Results showing number of specimens and percentage that have found

organisms in routine subculture bottle (RB) and routine subculture
test tube (RT) system from 575 samples.
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Abstract

The blood sample from 172 patients
at Chiang Mai Hospital were collected

in steriled Brain Heart Infusion broth

by Routine Subculture Bottles
(RB) System and by Control Bottles
(cB) system. It was found that RB

system gave more sensitivity than CB
system 4 077. At the same time, 167
blood

Routine Subculture Test Tube (RT) System

samples were  collected Dby

and also the results from this systeme

gave more sensitivity than that of
Control Test Tube (cT) system only for
1.2%. In comparison of the using of volume
of blood samples tfor hemoculture, 5 ml
(RB) and 1 ml (RT), RB was tended to
give better sensitivity than RT. However,

the resulta are still unsatistied.
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COMPARISON OF PERCENTAGE OF T-LYMPHOCYTE WITH
NUMBER OF LYMPHOCYTE IN HUMAN PERIPHERAL BLOOD
OBTAINED BY TWO DIFFERENT METHODS; DEXTRAN
FLOATATION AND FICOLL-HYPAQUE SEPARATION TECHNIQUE

Pakorn Thaivanan M.Sc."
Vicharn Vithayasai, M.D., Ph.D.*"

ABSTRACT

The present paper described a technique for isolation of lymphocyte from 12 m
whole blood by the methods of dextran floatation and Ficoll-Hypaque separation.
When dextran was used as a“ separating agent the whole blood cells were
separated into two parts, the lower part was almost red cells and some
leukocytes and platelets. The upper part was white blood cell-rich plasma.
The total white blood cell count were 28.0x106 + 6.06x106 cells/m! which were
16.25x100 e 6.43x100 cells/ml of mononuclear cells and contained 64.2]1 + 10.04%
T-rosettes. With Ficoll-Hypagque szparation, the blood was separated into two
fractions. The bottom fraction coniained erythrocvte and granulocvte.  The
white band. upper fraction, contained total mononuclear cells of 11.25x10© il

2.09x108 cells/ml from total white blood cell count of 12.0x10° + 2.21x106
cells/ml and 6506 + 8.83% T-rosettes.

The number of lymphocyte obtained from dextian floatation was more
higher than from Ficoll-Hypaque separation. However, the percentage of
T-lymphocyte per white blood cell count by dextran floatation was lower and
more leukocyte, platelet contamination when compared with Ficoll - Hypaque

separation.

The ratio. of T-lymphocyte and them. There were many methods used
B-lymphocyte has been reported but for separating lymphocyte from the
varying in the results depend on the  peripheral blood such as 37 gelatin,
methods used to separate or identify glass  wool filtration, bouyanted

* Department of Clinical Immunology, Faculty of Associated Medical Sciences
** Department of Microbiology, Faculiy of Medicine.
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density gradient . centrifugation and
This
initiated for the

FiCO]] = Hyp]que (1 ;2!3!4 617) 3

therefore
comparison of yield human peripheral

study is

blood lymphocyte separated by dext-an
floatation and Ficoll- Hypaque separa-
tion technique. The p:rcentage of the
T-lymphocyte prepared by those two
technique was identified by rosetie-
formation.

MATERIALS AND METHODS
Twelve mililiters of blood was
drawn from normal volunteers. The
blood was divided into two 6 ml
portions; one portion was mixed “well
with 0.6 ml of 6% dextran solution
with 0.6 ml of 300 IU heparin and
kept vertically in 37C incubater for
40- 50 minutes to allow red cell

sedimentation. The leukoeyte-rich plasma,

upper layer, was collected. The other
portion was mixed well with 18 ml
of normal saline with 0.6 ml of 300
1U heparin and overlayered on Ficoll-
Hypaque mixture (4.8 ml of 9% Ficoll+
2 ml of 347 Hypaque). The mixture
was centrifuged at 1000 rpm (400g)
for 40 minutes. The white opaque
layer between the plasma and Ficoll-
Hypaque layers was collected. The
cells obtained from those two methods
were washed three times with buffered
saline solution (BSS), pH 7.4, and both
were resuspended with 1 ml of Hank's

Vol. 11 No. 3

solution. The cells were then counted,
so called total white blood cell count.
The cell suspension was diluted to

.":x106 cells/m! with Hank’s solution.

The T-roseite was determined
by mixing 0.2 ml of the adjusted
lymphocyte suspension with 02 ml of
5% sheep red blood cell suspension in
Hank’s solution, The mixture was
incubated at 37°C in a waterbath for
15 minutes and then centrifuged at
200g for 5 minutes and reincubated
overnight at 4C.  The supernatant
fluid was removed and the cell pellet
was resuspended gentlv with 02 ml
of Hank’s solntion. One drop of the
cell suspension was piaced on slide
and mixed with one drop of fetal
calf serum (or AR serum), as a fixing
agent. Using a second slide smeared
forward until nearly to the terminal
end of the first slide, tilted the smear
slide backward to allow the mixture
to flow backward and kept the smear
dry at room temperature- The smear
was fixed by flaming for 2-3 seconds
before staining with Wright’s stain.
Five hundred lymphocytes was counted,
those cells bound more than three
sheep red cells was considered to be
rosette forming cells or T-lymphocytes.
The percentage of rosette forming
T-lymphocyte was then calculated. A
differential leukocyte counting was
also performed on each specimen.
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RESULTS

The separation lymphocyte from
red blood cell by dextran floatation,
the blood cells were separated into
two portions after standing for40-50
minutes. The upper portion was
granulocyte - rich plasma conraining
mainly lymphocyte, granulocytes, pla-
telets, and lower portion was mainly
red blood cells with some leukocytes
and platelets.

By Ficoll - Hypaque separation,
the blood cells were separated into
two fractions after centrifugation. A
white layer appeared at the interface
region containing of mononuciear cells
and a small number of platelets and a
botiom fraction containing erythrocytes
and granulocvtes. The plasma layer,
upper layer, was clear and contained
no cells.

In this study of 10 normal adult
volunteers with the age of 20-30 vears,
the yield of lymphocytes when sepa-
rated by dextran floatation were 16.25x

100 + 6.43x109 cells/ml (range 8.6x
109-25.6x100 celis/m1) from the total
white blood cell count of 28.0x10°
~+ 6.06x106 cells/ml {range 15.3x100-

s

34.2x10° celis/ml), the differential counts
were 57.8 + 16.78% mononuclear cells,

41.1 +_17.62% neutrophils and 2.7 +
2.16% eosinophils and 64.2 + 10.04%
(range 40.1-74.2 ). The
lymphocytes obtained by Ficoll-Hypaque
separation wére 11.25x106 + 2.09x10?
cells/ml (range 7.5x100-13 8x106 cells
/ml) from the total white blood cell
count of 12.0x10% + 2.21x10° celis/m1
(range 7.7x106 - 14.3x106 cells/ml),
differential counts were 95.8 + 2.25%
mononuclear (range 93-100 ),
4.1 + 2.28% neutrophils (range 0-7%),
0.1 + 031% eosinophils (range 0-1%)
and 65.06 + 8.83% T -rosettes (range
49.3-74.6% ). The total white blood
cells and mononuclear cells counts by
dextran were more than by Ficoll
Hypaque, a significant difference, p<
0.05, respectively. The percentage of
the mononuclear cells differential count

T-roseties

cells

from both methods were aiso signifi-
cantly different p<0.001, but the per-
centages of T-roseite were not diffe-

rent.
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Table : Comparison of antinuclear antibody titer obtaining from each substrate

Antinuclear antibody titer
Serum pattern of
No. rat liver chicken red | goose red |human white P
cell blood cell blood cell blood cell

1 20 160 80 80 e P o
2 160 40 20 20 H, P
3 80 80 40 40 HoP
4 160 40 40 40 | Hie P
5 160 320 320 320 ek
6 40 40 40 160 H, P
7 80 40 40 20 H, P
8 40 0 " 70 0 H, P
9 10 10 10 20 HP
10 80 0 0 0 . P
11 80 80 40 20 H
12 160 160 160 20 H
18 80 160 160 40 H
14 40 0 0 0 K8
16 80 0 0 0 H, S
16 80 0 0 0 H, S
17 20 0 0 0 H'S
18 80 0 0 0 S
19 10 0 0 0 o)
20 - 5o 20 0 0 0 S
21 20 0 0 0 2]
232/ 640 0 0 0 S
23 640 0 0 0 S
24 640 0 0 0 S
25 320 0 0 0 s
26 160 0 0 0 S
27 160 0 0 0 s
28 10 0 0 0 S
29 160 0 0 0 S
30 640 0 0 0 S

Mean ' 172.33 37.57 31.67 20.67

#Fluores- 100 21.85 18.37 11.99

cence

H = homogenou type S = gpeckled type P = peripheral type.
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Discussion

In this experiment the rosette-
forming lymphocyte value assumed to
be T-cells (5,8) , of 10 nornal adulis
had the mean of 647 by dextran and
65% by Ficoll-Hypaque separation
which was in agreement with ‘other
reports. It was reporied that in nor.
mal 18-45 yeras old male and female
had 65% T-cells in blood (5). In
addition, by using sandwich radio-
immuno- labelling method for separat- ing cells and uncoated sheeo erythro-
ing lymphocyte from blood, it is re-

cyte was temperature—dependent in
ported that normal persons had 66% : ; :

that it occured maximally between
T-cells (8).

4-25°C and failed to occur at 37°C
The processes of lymphocyte (1). The nature of human T-lvmph-
separation by Ficoll-Hypaque base on ocvie receptor was unknown but it

the difference of density and relative
viscosity. Small and large lymphocytes
were different in the density and
relative viscosity (6). This reason could
answer the question that why do toral
lymphocyte count which was separated
by dextran solution was higher incre-
ased than by Ficoll Hypaque mixture.
By Ficoll-Hypaque mixture there was
small lymphocyte only. The phenome-
non of rosetting between rosette-form-
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was highly unlikely that the binding
was antigenically specific. The species
of origin of the erythrocyte was cri-
tical, however, in that resette did not
occur with uncoated human, rabbit,
pigeon, mouse, rat, monkey, cow, cat,
chicken or guinea pig erythrocytes
and thus far been seem only with
sheep, goat, horse and pig erythrocy-
tes. The rosette cell examined by dry
smear method. Because the pseudoro-
sette cells with occurred from granul-
ocvte, could be differentiate by exam-
ining its difference of nucleus. In
addition, the simear slide by kept for
record or for reevaluation for a long
[ime.

uUnAaLD

VINMAUTNANIUTING 1935 dextran
floatation nu Ficoll - Hypaque separat-
ion u?mmn lymphocyte ﬂnnnmﬁeﬂu”u
UTINGI 10 WMILAT dextran floatation 1880
1:::mwmﬂu 2 8 dawnanalnun e
HOAUAY,  (IAAENITUNINLGY plate

119

Ists, SMILNIMUULY plasma Tunuly
MBLARDNIT S MImAREnT- 2T 1
NIMNAT 28.0x100 £ 6.08x10° cells/ml
'B"JLEMW’JH mononuclear cells tﬁﬂ 16.25
x106 + 6.43x108 cells/m  wariysney
M98 T-rosettes 64.21 + 10.047 GmTL

7% Ficoll-Hypaque separation wulsng

neniuen i 2 ST wAEIny gou

AAIUNINLI AR EALAILNE granulocyte HIm
WAUI1IA MURUTINBLNIY mononuclear cell

- d -
11.26x10° £ 2.00x10% cells/ml iiiefinsn

- - o v oy B
wamenmuulanmun  12.0¢106 4

2.21x10% zells/ml  uasUszneunay T-
rosettes 65.06 + B8.837%

0JUN219 MU lymphocyte NuL1fi
21035 dextran floatation qan':'nuil.ﬂa{-
(TUN18) T—lymphocyte NBATTULTININ
Wn@aneIMmANeLIA AT 13584 Ficoll
—Hypaque separation Enngw"aﬁnnﬂ:ﬂu
Y9I ANBNTIINAY platelet (IUS IUWIUNN
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Abstract

Isolation of Enteropathogenic bacteria
from animal food in Chiangmai's markets
used the nutrient broth and incubated
at 37C for 24 hrs. After that inoculated
the cuitures onto Mc Conkey and SS
agar and then® added the selenite F
broth into the bottle incubated at 43 C
for 24 hrs. After incubated, the cultures
were inocuiated onto Mc Conkey and
SS agar picked the non lactose ferment
colony into TSI and identify by Bio-
chemical test and then confirmed by

serological typings. The results were; -

-Salmonella group A were found in 0.7%

123

group B,0.7X% group Ci1,2.1%2 group D,
0.7 % group E, 1.4% and Arizona, 1.4
(from 141 samples). The contaminated
animal food could be a possible source
of infection with such micro organisms

in rural communities.

LANE1T01999

1. Harvey, R.W.S. and Price, T.H.:
The isolation of Salmonella from
animal feeding stuff, J. Hyg (camb)
65:237—243, 1967.

2, Suwankrughasn N.: Isolation of patho-
genic E coli from animal tood and
Transmissible R-factor detection. Mod.
Med. Asia 13:5-6, 1977.

3. uyiw denlne usd N3 8eITD-
nqmmf.: Isolation of Salmonella

species from slaughter house. Bull,

of Chiang Mai Ass. Med. Sc. 10:
149—-155, 1977.




'Riedel-deHaen

¥

Laboratory C_hemicals_

Uit (dndlug daia
CRTTRL R

302 OUWAAN NTONHY

9 .. 1495 9. 2332081-0

Twnantia: wrsuwian QELTLEY HoeChst .




'Y

nsensinndnmsiing BoJiku

BULLetn oF Cnidno MaAi
A/OCIOTE0 METICOL /CIenoey

Vol. 11 No. 3

September 1978

P a S = A
WaALAN® lolaTRug vasnaalaaguiuasn le

o - -
ugiw minzan Ph.D.
o «
onNnmM mnﬂ"l'nm m.u.

»*

*

UNAGED

o & W@ v e Moy - - - c‘d1 A .
HJﬂlﬂﬂﬂl.l.ﬂd'ﬂEN'lﬂ‘tﬂU\nT'nﬂﬂl.‘lf!}‘ﬂll'Iﬂ']L?ﬂfolWﬂ']ﬁIuLﬂUﬁLUﬂﬁﬂ B WU

L ™ = [y v - " 3
wonnawisaianinideida  Inolfians lasosfimumutn usateanaed  Usingiiuuun

-t ] < - - o} -
vodunnnni lolnifiusgesmnsrley unnarlsnesslosn  InonAeud luswnlWwa 16

¥ ¢ b M, o - - - a a -
%2199 loan mu'ln'nnnmtﬂ?aunﬁannuLmnmnn'lﬂnnmn'nnammnammwmm;nu

v -
anTunn

UNUI
In nfl. 1945 Speck-u8g Evans i
4 Miudly  cell free. extracts 83

Plasmodium gallinaceum ﬁl.a'uhﬁunnmn-

nlslnsdiug (LDH) Sherman (1961,1963)
~ reLr - -

finwrlngisawalnanolToun starch gel
block  WU31 LDH 989 P.lophurae uge

- - F13 '
P.berghei inaoun Iuautn W nnnty

INLOH TuiimifonunITnd host Sherman
(1961) MM Michaelis constant (Km) 999

LDH 1w P.lophurae 1Anny 1.9x10-5M

UaY Km 994 LDH  luidlmdenunisoain
9w host 1NMINL 1.7x1075M  dwTL
pyruvate ﬂ"mﬂ“r pH optimum ﬁf’l"‘.rrlnnyu
nalu P.lophurae unzlu host ABIIING 7.5
Pisphumvidhi W8 Langer (1969) 1fifinw
LDH 983 cell—free extract 1183.11?‘1@&!1
unwaamiﬁm"m‘ﬂnﬁua:ma host — cell—
free P.berghei L’!ﬁWU'J"] LDH 183 free
parasite  LAABUT lumu Wi wana1alyl
9In984 host 8813137A Phisphumvidhi wad

v 1 o
Langer (1969) 1A37837427 LDH 10100

*amingund amaneianizunng uninganses v




126

A - v fam K ]
tﬂﬂﬂtlﬂd‘ﬁﬂdﬂ’%ﬂl}'ﬂﬂi‘(INL'HU P.berghei &Ei

v o G - - - -
Uingluiuies band Ngniouenlneds

&

alanlnine39an28 Polyacrylsmide gel X
wauislavicniamassswen  LDH tesdln
lﬁuﬂamwnam::ﬁu{n{-ﬂﬁr;n P.berghei 1Ny
1%3§5Lnn1n1ﬂn‘?'ﬁ'ﬂﬂv1ﬂ cellulose acetate
membrane  \WENYAN®II NITUEALLULN
N1I0UEN LDH 89 P.berghei  mU1Ing
band wann19lusin LDH soandenuns

o ﬂ '
703 host WiDly

'mquazfifvh
v fam M

- - -l
LQ?SLGﬂﬂ‘IVM{l‘WEJMNﬂU? nIvuiTe
¥

™ aft
P.berghsi Ussn 't 40% 1noly heparin Uy

anticoagulant ﬁwm centrifuge 1 1000 g

o - .
WWULIRT 10 W INN 4 o, LHNLB plasma
K . g a - v >
2ENMI  AIANMBENLMINEINUUNDNATY
v . @ -
0.97 saline BBINTY U NLABOALAING Y
v M i
un N 190891% 0.1 M phosphate  butfer
d o . v
pH 7.6 Tadulsznm 4. Tnoly phos-
' L | -
2 FIUNDINABENLAIM

phate buffer

packed U872 1 874U  mAIVINUUNILBN
wonunsunneenlngl¥ uitrasonic  disin-
tegrator A HEIND AN ML A DALY
'; :nnuoq’lu phosphate buffer ﬁtz'l'u 4"3.

o - 1] 1 -
UULSAT 20 UM JWMINATI UWNRLATY

-~ - - A Y apgr o =a -
WN 20 T4 wanudl N AA BRI
- - e o 4 -
qquugamu‘lﬂ mmu‘lwqummu

- | 1 - L]
WORIIINUU centrifuge N 6000 g LU WIIR)

Vol. 1 No. 3
10 WM N 2. el hemolysate 1Uvi
awnnlnivoiFanun
'lum':ﬁ“ﬁmnTmNn?'fﬁ l‘fi cellulose
acetate membrane LAY barbiturate buffer
pH 8.6 LATDINENTNIAD Beckman model
R—100 microzone electrophoresis system
nnuu':nu.ﬁ' cellulose acetate membrane
0alu barbiturate buffer UTznagh 5 Wi
WOITUABNTINTHNTBINELOINT 1) membrane
fgusslunissiensnan woe hemolysate
Y3nm 25 1ulnsanIssun membrane Ino
D118 applicator 978 MRIIINUUAMNTL LA
v honnsasfinny 110 Toan i

“aA & - - .
uuwﬂumqmmlwas (Uszuni 25 9.)

aal g -

iR
o - v - - - -
leAous mIuauAwLTY 1 USNng

- - -~ 4 - | 2
NQNHUU"I;UYI'LTﬂUﬂLﬂﬂ'E 1 Ysuns  In
L - & - o -
PH YDINBNUILY 7.1 BuAUTUINLNINT UM
Tnun:mn NAD, NBT (nitroblue tehazclium)
Wa: phenazine methosulphate faluu13il-
- ' - o -
vll.muvlwlm pH 8.6 LNONANINISUAT pH
- -
VUM 7.4 LUBI9IN NBT  WAY phenazine
-l - -
methosulphate N pH 7.2 UA2 7.8 NNAINY
. ' = - ' A d L8
umuumnglnnm-ﬂmnmanunumw 73ty
L e - - e i
10l Dinnlniveldn auufd ik 1.
] - - & o - a - v wv Nege
w'lununmmmumwnmwu‘humuluqu
v . a7 1 - -y
u.mm'lﬂﬂ:znunmmumm;lnnn-.-nmnn‘ln

. - - - -~ g .
nisinnlniveigases LOH 19 vinuuia




v

September 1978

- - - ° - -
Luauaaunn 37 9. Wuas 30 w1 us
v o o a¥ a
sxUangMituuny LDH  wuanidusen
1 4 - -
WIVIAD LA U WM EITINGIINERIET NN
' - |- : Ay A ..
tmuma'lﬂqammwuﬂn wanazlnes
- 1 |- ' o e x
aratet y l3anuaLusian 4 petridish
TR T E « o [ 1» ™ v by
NIFERANUNRUI WU unalai T 1 13
w : - ' - -~ -~ - - -
nan venu lu vuns wassnaununue
- [ . a
uily fix Al formol saline IUMLIAT
-l
YIS 515 UM

ad .

= o
TN MH WL nﬁ'[aﬂa:mm'mlu

- ¥ ”
uw.uuwﬂqlnunwmnlunmmnu
036M ﬁu"ﬂuﬁﬁnummumaahnn:'ﬁmn
- TS ¥ v X
ﬂaﬂmuaq‘lnlunmu*ﬂuu

<

- ¥ » > [
lasnzginnoany nu 1111J1.|.a'm'nm1umﬁ'm-

BNUH uieg-

un® (ethanol) 957 W14 1 UM MBIN
unLTnalU clearing solution 8N 1 WM
fiog 1 M. gng lasozdien amuwn
nizaniToy Iniemoseninoenlvnin oy
780, M 10 uh unuigaq lansd-
wneuv suayla

KA ‘

ann1susnouley lactate dehydro-
genase  lanl37TatanlnivoTdanaouiu
L'ﬁannn.'ﬁmn 1370031 extract 183N
iRonunehnge TS ewaalaudfion wet
nle AuuuAYIIng uunnatstan
u.uunmnmu‘l-f.ru11nwmnanunwumunu
TG AondounlnGeanLNINNGY host
enzyme miugﬂ

127

H8N1INafod

I IRBC ! NRBC |
‘SLLL il electrophoretic patiern 983

Iactate dehydrogenase 11-1. extract 983
P-berghei—infected mouse erythrocytes

ILAY98) normal mouse erythrocytes.

SaI8
m"nwn'ﬁﬁrnwﬁmuiuﬂnnlnm:imn
Wy suesnu 1y ua‘luiﬂununmuumm
ugn LDH 1:nommnnnumnwm‘lwm‘u:n
Arwaudslanasssmienniiunisin lu
nusnmeitownlnields  Teeldunu
'LT m‘f\un?m Beckman modei R-100
microzone electrophoresis system ﬁ'nmz
WANEAIENT 4 L} WhwaInanIsninin seaan
T.unn'l% uazs o TounenuUuNE Y T g
WonanTels ;ng'lu.uuau'mmw vingu
mu’nuuuuuuu WIIANEN sample 1nm
ATI0L 8 sample 'ﬁw'wqunmluﬂﬁm
mnﬁnmnmn'[nul-u"uriuwm;Inun:imn%
ANI135989 Phisphumvidhi  WAY Langer 1

19 polyacrylamide gel  wnlummarousn




i28

¢ 1 - v
WUuNYeY LDH teagamianiels 9
[ &
TIWIUI8Y Carter (1973) HAnsuaw 7y
T - f: L
013 4 e lufigniueinle  Tngly
s »> 'y
starch gel electrophoresis 'lmmmuuun
] - &=
289 LDH vsagawaialunguuedn lsunn
t d L -~
n 1 11U9IN993 host  TasaNRRBINUNITES
]
NITNAGBIY

B o a o ve |\ o '
TesmuIEugnnmuanen sy LDH
% - Caly - '
luwewanlufsmuein ladansnizunnaas

- - -~ w
1130 LDH ISUNNNBAUAITIMUALINT

Abstract

A study of electrophoretic pattern

of lactate dehydrogenase in Plasmodium

berghei infected mouse red-cell has

been made by using celiulose acetate
membrane. The result showed charac-
teristic bands of the enzyme originated
from the parasite which was different

from that of the host.
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A COMPARATIVE STUDY OF VARIQUS SUBSTRATES
FOR THE DETECTION OF ANF
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amﬁ”ﬂ'lr'lﬁﬁnis'uﬁmnvu antinuclear factor (ANF) Iniﬁl-i indirect immuno-
fluorescence Iﬂﬂmmﬂnaam?ﬂmﬁuu substrates 4 Yun ﬁt] rat liver cell, chicken red
blood cell, goose red blood cell WA human white blood cell qua'-naa antigenicity
une stability WU31 rat liver cell UADNNLAIGY antigenicity e stability aqaﬁqn
- - | - 2 . ' I - -l %
WMeIMnuANaLAAMMIEYIINIT An Ko positive Mhunng, Q‘lm‘rmmzinnun, 1%
f13391 antinuclear antibody lAnatwYin - uavmTaLEN pattern 113 4 ¥8IN1TBILAY
10 nsensmsaiulinumenaas” andi rat liver cell 331U% substrate ﬁmmzﬂnﬁqn
aminlaniam ANF 1ng33 indirect immunofiuorescence.

unua antigen  UANAINYNINGMILATE 09

IunTafing WA8INY autoimmune diseases  substrate T4 fnoininng antigenicity §19
Tnetawizen 1989 systemic lupus erythrema- wniln sensitivity 983 test EJ;M”'JU U
tosus (SLE) %un197% indirect immunofiuo-  M378A1M3MIIMNIINTINY ANF 1!'131'1::
rescence  GIWMIUATIIMITIAUIBY ANF  TuMaY 3 substrate sgunwain Y
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blood ce!l, chicken red blood cell, rat
liver cell, rat kidney cell Lﬂunuu £51]
ﬁgnﬂaaewuin human white blood cell
- a o - o

AF ALY antigen 1 sensitive A u
n13NI2M1  ANF wnla inwSeuviey
sensitivity 1Ll substrate 8% ¢ 81 WAL
Wi annsalansam ANF 1 Tuvany 4
Tyanaony (1,2)  uaxduamIuwusy rat
kidney cell W8% human white blocd cell
fin371 chicken red blood cell'® n"augu
mu"iqvﬂﬁ%'aﬁ\gmlmn*mﬁ"m:m?nuw‘?ﬂu'31
ﬁ:m"m rat liver cell, chicken red blood
qell, goose red blood cell W& human
white blood cell ¥hnlunestiu substrate
ﬁmmmuﬁ'qﬂ WAT pattern Y8INITLIBY
umannued 0ls  lun1InsaIm ANF

- -
Inmﬁ indirect immunofluorescence

¥ ad
'mqu.az'mn 17
A. Substrates

1. Rat liver cell; fresh rat liver
UINMI frozen section WWIUTINIDY 4-6
micron  wunuAuslan, fix lu cold
acetone un 21 WNL1A10  deep freezer
(=20'c) sund19zstoenuly

2. Human white blood cell; Hf
Laﬂnﬂu group O WHN white cell BBHNT
N85 dextran floatation ﬁv’las m,.,“ U1

v &
1 ditute Wiww 1:200 (50 cells/high
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3 L} i 7 »
power field) smear Ung.an Jaonlvuwy
Ll - ~ g
wilt tix 14 cold acetone MNBUAUN
NATININAIY 1IN YU

3. Chicken red blood cell} .I.‘ff
muﬂw.r‘:ﬁa.'"iu;."i'lu Alsever's solution (v/v)
WINIE 1A dilute LMNBRION 2.

4. Goose red blood cell} mgml

- -~

15in89NY chicken red bloed cell

B. Serum

(" 2o ¢q v

16 serum  wa3aulaniwnd lung
am w1 4 |
INIDYINUU SLE 43 790 Fnaulvgiun
1 23 - 1 q - -
HVIDIYTIMIN 21-48 U BIMTL negative

e P ]

control serum 1n3n donor MIN1TWIREN
[V [ a A @ v
Twunnulssuininaen TAURATNIVEN
UM antibody titer Togly substrate

v @
Y13 4 LU antigen

C. Indirect immunofluorescent method

w1nlon substrate MIABENIIN deep
freezer W8 noalUYY VEALASE dilution
909 serum 03an 14NNBINTTM antibody
titer 1ot dilute serum u“}u serial two-—
fold dilution ﬂvitl phosphate  buffered
saline (PBS), pH 7.4 nIUU substrate na
Aetrsaewnaven wilulalu moist chamber
WSO 87°C, 30 M wAsInawaini
olon substrate 18103 PBS, 30 WM
Unsslviaunaiaunae  fluorescein iso—
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thiocyanate antihuman gamma globutin
= - . - '3 .- A -
BN 30 WIN WA lAANI 1ML BN Uasy
- L5 [ 9 ) 1] £ L o
hﬁmemm‘lﬂmmnﬂmunam tiuorescent
# ] ¥ VY
lunnnnanunnssliva positive WaY
w 1 v oa
negative control sera h’mu'qnﬂw iy
- o ' -
serum ¥ ANF 92U nucleus 983
- - o= - 1A -}
cell LTDILMIMILWMNIMNDY  unnly
- Bl 1
ANF  UTII0h nucleus 924 n 11 13874
titer 989 serum Tnﬁzmmnummmunnz
& 2
dilution ¥®3 serum AUNTINIMY dilution
L - o » - -
a8 Vi IWHA positive  N1T.T9MAT

at i E o
08 dilution WiLY titer.

HAan1Ineanas

vnanlinmstanndu sLE 43 370
IWUNI'\I positive ANF nu rat liver cell
30 3 @IUNY substrate By 9 lina
positive 1ABY 11 3 woelywuiass rat
liver cell 1';5\1!1 negative Lm"? substrate
E‘]iﬂwywn positive n?!:l'l&.f rat liver cell
U substrate ifia ANF titer LAABIN N1y
1720y chicken red blood cell, goose red

‘blood cell a2 human white biood

cell  lAnuatimi ss,s2 uas 21 n
“any wazar Wiesigunnins e e
at iiver cell W 1007 s¢lMietiTur
m‘:ﬁnalm chicken red blood cell, goose
‘fed blood cell wge human white blood

cell  NAUNINY 22,18, WAL 12 NI AL
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(013903) - Hamtu serdi spsewl 1o
Tﬂ.ﬂﬁlﬁvNﬁ negative ANF n"'u rat liver cell
tﬁndwm test n"u chicken red blood cell,
goose red bloocd cell WRY human white
blood cell Wu1IMHA negative 1¥%.AEANY
W8E normal control serum 91N donor Unf
20 1181qu:‘| negative test r'luu substrate
MNTUMTUALINY

rat liver cell IN3WsNENITONEN
pattern 399N 1T T8N §9u substrate
B3 ) WUHALY peripheral type ABuAY
wun luauld s0 39m  wud i homolo-
gous fwn"u peripheral type 10 378,
homologous ':'wn"u speckled type 4 F71.
homolegous E}Ell’?alﬁm 3 778 URY speckled
type BHINAEI 13 T SMIU nucleolar
tyoe luwuios  lunimmesasn  uazwuda
serum NIMNIMTBIAMUY speckled type
WHO negative test MU substrate B4 ¢

v
NINNA (serum no. 14—30)

-~ (3
NI

nueninnnealosly serum vn9Ru
v e w o L - -
lanaessa-9aslu SLE wew1 aNF lagis
indirect immunofluorescence WU rat

- el

liver cell \UW substrate nu antigenicity
- - A - - - -
gange WeTBUMBLNY substrate B4
BNAWTER WA human white blood cell 5t

b - TV | 1
antigenicity M'ﬂﬂ‘ﬂ ADEININIT chicken
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TN 1 WANINITIUTBUINGY antinuclear antibody titer n1n91n substrate unazsvin

S Anlinuclea‘r antibody titer sl
No. rat liver chicken red | goose red human white i
cell blood celi blood cell blood cell
1 20 160 80 80 H, P
2 160 40 20 20 Hy P
3 80 80 40 40 H, P
4 160 40 40 40 H, P
5 160 320 320 320 H, P
6 40 40 40 160 Fily
¥ 80 40 40 , 20 i, P
8 40 0 1 0 ' 0 H, P
9 10 L 10 ' 20 H, P
10 80 0 0 0 H, P
11 80 80 40 20 H
12 160 160 160 20 H
13 80 160 160 ‘ 40 H
14 40 0 0 ' 0 H, S
15 80 0 0 0 H...S
16 80 0 0 0 H, S
17 20 0 0 | 0 H, S
18 80 0 0 0 S
19 10 0 0 0 S
20 320 0 0 0 S
21 20 i 0 0 0 S
22 640 i 0 0 0 S
23 640 | 0 0 0 S
24 a0 | 0 0 0 s
26 320 0 0 . 0 s
28 160 0- 0 | 0 s
27 160 0 0 0 s
28 10, 0 0 0 S
29 160 0 0 0 S
= M, 640 0 0 0 S
Mean 172 38 32 21 i
ZFluo-
100 22 18 12
rescence
-H = homogenous type S = speckled type P = peripheral type.
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A s, ' '
red blood ccll m:\:f»’mﬂnﬁmmﬂuwmw
human white blood cell ﬁ antigenicity
8931 chicken red blood cell'3) n170

- - 3
pattern 9BINITLIBILGNND LY rat liver cell
3 BNUBLTAANANDT substrate BU ¢
-
pattern FDINITIOIGIWEISLEN  clinical
1 9 ]
syndrome ‘lﬂ \TU SLE, rheumatoid arthritis,
mix connective tissue or scleroderma WWRE
myositis HIUIYWULLLL pheripheral, homo-
genous, speckled URY nucleolar types
NIN8 m‘i_! f;"‘v*’iulj SLE Iﬂlﬂﬁ positive ANF
-t \ o ] Ao
03 9F 45" UWUII speckled type WID
1 ar - [ 2
homogenous 794N1 speckled type QM
-~ ~ 1 &
o titer 83 NY rat liver cell unnu
A v | 3 ¥ N
substrate B4 MHA negative MIVNA NI
4 - -
D1UUBINIIN speckled type GERIH]
antibody 11 react 98 nuclear component
L] 1 i |
UNEL JUU rat liver cell unlunlu

human white blood cell, chicken red

blood cell, watgoose red blood cel(®)

-av ¥, v o v
Tunudanu lanasaaiy substrate 9

- . v . -
fUN ~20'C Ua U WINIANHATEINITTOY

- [ "
WA GUAWM WY rat liver cell
o vy - ' - - ¢
Lnuh‘lnumnqn B819%eY 9 aunm  lny
- - - - (]
HINATNTHIBINITT BN BWAY 62
chicken red blood cell, goose red blood
cell WAY human white blood cell Lﬁ'l.l'lﬁ
WIUBEWUOY 5 AUAMW  WNSIMITY human

white blood cell  mwiouarsuiuliln
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u‘mﬂ’ll”l chicken UBY goose red blood cell
I U WA o BalWHA positive THAN
a (.3) substrate fﬁ:ﬁwuﬁu antigen
R TEE indirect immunot!uorescence uuu
orlvmnTeseninat L3 usa  liaania
19w antigen.

Abstract

Four difterent kinds of substrates
for detecting antinuclear factor (ANF)_
using indirect immunofluorescent method
have been studied in this paper. The
antigenicity and stability of this four
substrates; rat liver cell, chicken red
blood cell, goose red blood celi, and
human white blood ce!l were compared.
It was found that the antigenicity and
stability of liver cell were better than
the other three substrates, because
when using rat liver cell, it was easy
to be detected, more positive result,
differentiated pattern of fluorescence,
and more than one kind of antibodies
cculd be detected. In addition, rat

liver cell could be preserved more

than 9 weeks at —20C with no loss
of antigenicity. Therefore, rat liver

cell was a suitable substrate for

indirect immunofluorsecence.
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s M v ( ) -
waraninaaune(h2)  lunimnsaanimes
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o - -l - fad
lun11ananIsn1InTI9 AT IENAL AN
A A o e
wanale  (Relisbiity) Awalalae
-7
( Dependability ) waz M7 lramlunie
- e ) -
Unua (Practicabiiity ) %alusian:dun
“ =]
(InTnTIIReunIne LU
A A '
AT RND LA
6 MILAMANLAAT 4 1w ANUIUN NS

o s g v ~
WHAT LETINNU

N (Specilicity) m‘.mlnn"aa (Accuracy)
A1 (Precision)  WBZATINENIIO
wionrw 1 lun1Insaniin T (Sensitivity)

mwnelala Wuiimwsmign
aNUAN1 WU AaTN3 (Speed)
A1l4%78 (Cost) Mn¥zAnon13 (Technical
Skili Requirements) A2we3n (Sophis-
tication ) Aaasanaluvasifinnisun:
1"11!1!1'1:'] (Laboratory safety and suppues)

mslramlunaue gandiuns
W7o legan q Annangens amen
n1InTa9 2 Ussnisuanlun iy Soudaum
pmminssna o geslnieluseiels
Wenileomade q nafvissinmagn
19 7 AR TR N UeE 180 WRLEENAT Y
Tasawreluiaznisusn eanumudeds

Yol. I'I No 38

v ¥ oA a ¢ - oA
1huu MnI5n1I0IIvLas :n"mnqmnuun

m”a&hjﬁﬁaqmmwﬁn‘bm: asdlaviun
A3 EmTu s wasss Al

ﬁuummmqﬂqmmwusn NN 1
Bt 4 ﬁ'ﬂumﬂvmmr‘fmn"urmur;n
nas (Accuracy) wazm RTEITOp (Precision)
92330241 AT N1 4 4 0a3) mouu
1 tgmmﬂummﬂ asna1isnisle 3 1'5’111
wian 9 e amumsnﬂwnumm-
0NN a3 URTAINANUE 1929350130 ung
'lunwnﬂﬂmauqmmm’fﬁaaaﬂnm‘ia 13181
Wunaerandneinan  Taannuld
lunisnsnsunnimiingesis nis nae 3-
Lﬂﬂ:ﬁuuudmlquﬁi‘ﬂ‘huudw 0 Fadud
7"1"nn"u LU 1N ‘uwmmmmmm na iy
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Wuday g el aan s i nananuay
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1. msmwmﬂuunma (Central-

Tendency) 4 91TN8LNBNTINTIIIN
188 (Mean) A13n3 3 (Moce) WaLAIns

n519 (Median)
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2. M1IATIININNTLRE (Dizpersion
Tendency) 4 alTEnaunaBnITnIaemIg1s
(Range) AIWLILUUNNTTIM (Standard
Deviation, SD) ﬂl"ﬂ’i‘?ml.ﬂiﬂ'i'lu (Variance,
V) unraidvdssansessanuuystion
(Coefficient of variation, CV) Lljuﬂyu

3. MIATNWIANNINNUS (Cor-
relation) % ITINBURBNITNTINASL A
unnna ( Ditferent, d)  Taonal¥35003
n | U ttest, Q-test w38 Chi square
test  undiulvgisasleifios t-test
W wonenEuian TaTIamsulaAng
'Ija-m':l 13 n"nw'uﬁ' (Correlation coafficien'.r)
M?mﬂ‘ﬁnnwnﬁ (Regression !Ina)

nansaalugen 1 uu Lﬁnn:mclm:
NI 09835 30 Tngaswuinnms 3 sing
finTaa AN u'jm"m;aninwa'.muﬂnﬁ
(Normal or Gaussian Distribution) ﬁwm”u

v U ' L
N1IN779 2 UsznisvaauugnInie o Hlslu

137

. E o - w - '
I'l"ii“'I'H".qut'-L"JuizﬂﬁYs‘TﬂHﬁNNnjﬂu'] mia

Lo o1 - -~ ¥ -
ﬁ'I:V‘FJHIEIJ‘IJUEB-.U‘H'\IL“'LJU”H NIUULT IR

o A A v B & A -
TR0 NS AU A UUABITIEN
'hu'm{minﬁmnwam‘s amsunu e

- - o - ' .
uneannlnemaly  BENTUANII M

v i

-« ¥

TEIAUINNTI 20 DUUUNINWD

mmﬂmaummqnn"nmm:mmu:.iu
. -l - ¢ ¥ ad -1
67989350130 TINAATENRUILYUINUSIU
M UNITL LU II% NI BA LSRN INT-
gmel 2 13En1ing

Y

1. lun1Insnesauvind s wuTusau

- - ¢ & '
9833501371930 3e% laena hilsswuaa ns
] | '
NIFBLATININ ] UuAUTUTUNIITIN
£ a
nisnTsneuniing )l (a3l 1.1 ) e
a 1 P 4
WuIUTUN 1.1 N wuaNLlsUTMnen
L ]
w 3 - - -

WIN 4 WA ILAINANINNTEY 4] WDITLAVAY
" o .ok T Ao { '
NILOUVRI NI3NAT SD WIB CV t!a'luﬁ'n

L o7 4 ek -
WINT UUIM U URSINININNITAY ARRINT
- % v oas - ¢ £ &
m‘lurw‘umnnm'ﬁmmnq 2 IATIEY UN LK

N
J‘ﬁ

- -

T

| anvessing +

N .

"'—-—-------—--—.._

- - e ..
“’.—-----

] -
;Lﬁf 1.1 Smuaasm it L iTom Feusiyauau

8 .
pratmImrItarae




138

8 ny  wsnislyamaies qwlssneuny

mmmmmm:m:nunmﬁqmaq ARINIT 8

- - . oo 3
WUTU 1917 IMAI98IA UL TUTIURT N
- A 4 o '

mmuiﬁndbmﬁnnumum AUKAI1YBINY

WUTU TN LN 9T 9989751190329 LAT 1IN

2. 91waun28 9N 15 lun1g e -
e o a
ATET MU TATIIIARMUTUTIM 1
v - -~ . P [
MY INTLAINISIAA  RBINIENLL
A a o
ﬂ??ﬂtlﬂ'sﬂ?’]il‘:ﬁﬂﬂ@ﬁﬁﬂ ’] LWWETTUIU
- " M - L] 3
N80 TUA LT ULALIEANA ITUIN DL S e
a- = w~ i - -
WBs MMNIBE L U o (6) 1 1.2 n
wee 2. nenslvimunsReunUs 19090779
4 UTUTINE MIVNTIATIRLATIEMA & AN
] P § . W H & "
uuummun:qmmmnu nm’ﬂm:.uu'n
-~ - € ' ° ' o~
ATNITATINUATIENNHAIW LEUN BTN NY
L .~ -~ ! = 1
pugnslniule Tnansannainaimunu
EANMU O MINMTIIINNITAII M NN
TMMMIBEN N IF LUNITNIAIBLAN

WU

Vol. 11 No. 3
o L] & v
VMUGH AR U 2 UTENTVING N

Wi IMNIIN auNaEu A8 BNINTIN
Sz lng uulfou sund 13 nsieTIy
NIUNIAID9 AT mw‘mﬂufiﬁﬁqn (Optimum
Condition Variance, OCV) 383unazd5iag
Aon  WaTMIIAITIRS waunarn1en 1 ln
NITNIANVEUNIY  UBNTINUNNITA NI
nondaueos 1A 131 lerwmireaT
Iniawaly

0H7159°978 L8 TN WA UTE NBY N71T HIITAN

- " -
IATTUINIOTINTTNUNAL T

af - ~ou W ! v
vywiruas lngmnaiueisazdinein ng
THA5A MIMN WEARALIBL ALY Ul
L w -~
N1TATI9ROLUN 1A INGNNUFYDIITNITATIY

- ¢ -~ A v ' .
AUATIIN 2 ']ﬁ'O) FIANTENUIMNITIN U

N med w - - ‘
‘pugAnu SN s lgununule  un

(9 1 1 - o
‘amm‘ms’nﬂauqmumtﬂme:;ﬁmWﬁnﬁ
14 - "o v - ™ -
nagosnuliusslevaununula (Inolad
A2INULANA L) unwAn NNIIAIUIWNIA0N

Ko v & v B & . e |
'UIW.WN.L'HHM'L-tt]"l‘i].h?]dld'i'ﬂﬂ‘l"IR'J'LWW?JEI ib)

5‘:'-?
£
i
L o

A

. ] 3
i 1.2 amusesmmuiniyandenFus Foufivuou

I s
fapureinanrItnrasu




‘September 1978

g lunawanlinnwenun:  uaree
. - . -
N775330TEN IR LUN I TAMAIN G0 AN
v - o ° v @ -
MBITIUNTIIINMNIIAMIRUUNGDINIS 7
;|
- - - . v
BOIN MIIIO IUNTIRANITA UL U
hmmuﬁuuﬂnﬁmnwu AU NI TNAN-
v ey v ° - g
Wusn Invnn1snman waseni ifilaants
-~ w i e w o “
Ussiumienudsy selaisenudnnwny

lunstiun (3 U 2) N1393299 A NG VWU
b}

139

10 syanenIa e inaw q Teants
- > - - -
\BounT BT oyRTinaIn T T LB
v o ¢ 4 - v v feta
SUWHE  VINUUSIMTUAI MR UTATIN
( 1deal Correlation line ) wwlsznay
- - - o o ™ .~
MIAIEMY  AFNITUAMINT UIUTEYN
. v g v -~ [ 3 1 -
NINWE 1 A UAINE NS 58190
194 LAY879 LiNBIBIAENITN UL 150

i (it )

lvpel A

o JPe
%0 -

B g A
(4]

: bped 4
ST v
3 &

| Eoaill il
B )
R ‘[ o e

Npell
— b 3

T B

0|

Q-

Concentration —= W~

11 GciaT A LI
I 2 awmudndiemeEteaiyerimun Reeovery 71 Jululn




140.
L " 1 t 7 as 1 o
@78819M13 b ana e lums an
- ada € o om v
AREMITNITATINUATIZE  AINNBINI
aoumIUsEnounae
P Trve Value  INACCURATE
4 PRECISE
| |
i 2
i ACCURATE
; e MPRECISE
| 3 ¢
f ACCURATE
PRECISE
Ty
§ 3 INACCURATE
l FRECIST
; |

- J
g A 3 DRUERINY rn::nume-m'mﬂmﬂ?umiun

L]
et

mmteueuTeudEd 4

*Wol. 11 No. 3

1. N1INTIvseUMIn N LU TUTILAA

nan owmlasw g Tneld3fnsmins

-~ i W - 14 - '
AUATIANADINITANE IUUNTINABY N2 887
d - 1 L] - 1] 1 w
PUITENNNTT  LABULINI08 1IUNGEN7
] & [ - ' .
BUOBNLIK 20 HAUNTONINNTY  NINT
- €~ 1 ' v Md e
m’:mnﬂmmnmanqnﬁmnumummm
: £ » sy v .
VHILAIATI TINUUEUDIHAN IN3A 1m0
v e - - -
ALl TUTImLA M W s sws unTmna lu
- “ I Hyg v v & & a B
zﬂm At aemnm lnuaaian s unisaunsiy
2. nnn:’nﬂaummqnn’aa £7AM
{nvatsuuuigu
2.4 N1INTIINDU ZRecovery NI
- v o v - ' g Y
ﬂunaamlﬂuqnnmn 4 Recovery uly
Expectation $NAYINAAIINIDI ZReco-
- ) ' P - ! g
very  TINn131  ZRecovery asAMm N

- - [ ' '
PNMTUTIUWBLIEWI A 1TeEs (A

L .
mwimrulauiT 2

[ ¢ v
I‘d & smfrerrusnennudiibessieyaleeiimensaedn

1] 3 |. v
29U 1:?aaﬁmuuﬁmgr 45 pagatea oy vy

.




September 1978 41

-~a s v . A v a -~ - «
ammmnnnhflummm’:mmnnnmﬂmﬁmmﬂﬂmﬂza
oy .

Mean; X g .E-_ =
:- ]
Standard deviation; $.0. = ) B(x - %)
i! n=1

Coefficient of variation;

Unpaired data:

2 - d X
SD ) 5D -
Standard error of mean; o ’/ (50,)"(ng1) + (5D,)7(=,=1) o (nyen,)
(niw—na-al _;;i.;"
Ay _§_3‘1 - %
SEM
defe = B1‘ na-Z

Paired data:

Standard error of mean; SEM

Js(l-x)z- €y -€x)°/n ’

‘ a(n-1)
J t = l-f- Y'
TN e
def. = n=-1 : o

nig 1 -Ex€y

Correlation coefficient ; o =
: % J {néxa-(éx)e} {nf!z-(ir)zj
Linear regression line g = aX + b
Slope of .regression line ; a = _nél_g_éi!z
nEx“-(£x) Y
Intercept of Y on X b - £y - a€x )
o HE ST i A 0

Significant of probability; p ;

Very Highly Significant (V.H.S.): p< 017

Highly Significant (H.S ) ' 12 >p >01%

Significant (8); 67 >p >1.0¢

Slightly Significant (S.S.); 104 >p > 5.0%

Not Significant (N.S.): p > 10%
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A1T1N 1 LENITUUNNHANITNTIT Recovery TRINTTUATRY

Serum Standard Expected __Amount reﬂe_r_gd_ Expectation Recovery

(ml) added (ug) Value (ug) Total (ug) Added (ug) (%) (A)
0.5 0 = 27 = = et
0.5 1 3.7 3.6 09 97.3 90.0
0.5 2 4.7 4.1 1.4 87.2 70.0
0.6 3 6.7 5.0 23 87.7 76.7
0.5 4 6.7 6.4 3.7 96.5 92.2
0.5 5 Tl 7.0 4.3 209 86.0
Average Values : ) i A 83.0
1.0 0 = 5.4 = = =
1.0 1 6.4 6.4 1.0 100.0 100,0
1.0 Yy 7.4 7.3 1.9 98.6 95.0
1.0 3 8.4 84 3.0 100.0 100.0
1.0 4 9.4 9.5 4.1 . 101.0 102.5
1.0 5 10.4 10.0 4.6 96.1 92.0
Average Values 99.1 97.9
Grand Average Values 95.4 90.4
Note

— Total amount recovered

Expectation (%) x 100

Expected

— Added standard recovered
Recovery (2) g T 4 O W3 x 100
Amount of standard added
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L]
b <
Tnunarfine % Reeovery  waznarhudmAERRAY A

! Banmple Preparatien }Jetected Values =x dilutionm Ezpectaticn Recovery
k]

Hoo i factor

Cextzrol Btandard 'ﬂltmﬁ ST  TIBC | SI  TIBC Malue ¥ ;Jalul %

(«1)  (md) (m1)| vg/dl vg/dl | wg/dl ug/dl
@ie | 1,00 - 1.00 | 45,0 2440 98,0 488,80 - - 4 -
02e 1200 0625 0a75 | 73.0 220.0 | 1460  44C.G 148, 98.6 | 48 96.0
03e Te00 - 1.00 | 3.0 220.0 | 1060 kko.q - - - -
o 1.00 0:50  0.30 (10640 220.0 | 212.0  b40.3 206 107.9 (106 106.0
05, 1409 - 1000 [ 45,0 2440 90,0 488.0 - = - -
0. 1,00 0s75  0.25 [130.0 208.0 | 2600 416.3 240 108.3 170 113.3
07s 100 - 1,00 | 41,0 244,0] 82.0 488.,d - - - -
08. 1000 1.00 = [151.0 24k.0 | 302.0 488.d 282 107.1 220 110.0
09e 100 - 100 | 65.0 2Lk,0[ 130.0 488.4 - - -
10. 1400 030 0470 | 90.0 24%,0| 180.0 488.00 190 94.7 |50 83.3
1= 1+00 - 100 | 61.0 244,0| 122.0 488, - - = -
12¢ 1200 046 0.40 110.0 2h4.0! 220.0 usa.gg 262 g.a 81.7
Averego 470,0 = 100, - »
) .9 3

oV (%) -8 .9 )
13e 1,00 - 150 | 41,0 178.0] 102.5 445.d - - - a
1h, 1.00 0e25 1425 [ 59.0 200.0| 147.5 500.0 152.5 96.7 1&5 90.0
15 1400 - 150 | 41,0 156.0] 1025 390,00 = | - -
16. 1400 0.50  1.00 | 81.0 156.0] 202.5 390.0 202.5 100 100 100.0
17e | 1400 = 1,50 | 5640 200.0] 140.0 500,00 - - | . PosT
18, ; 1,00 0e75  0e75 N19.C 222.0| 297.5 555.0( 290.0 102.5 157.5
19¢ | 1400 - 1450 | k8.0 167.0| 120.0 418.0 - - . -
20a ? 1.00 1400 0.50 1126.0  189.0( 315.0  472.0f 320.0 98.% | 195 97.5
21. | 1400 = 1.50 |41.0 200.0| 192.5 $500.0{ - - il
22, | 1.00 0:30  1:20 |67.0 156.0| 167.5 390.0{ 162.5 103.1 65 108.3
234 g 1400 = 150 |&41.0 156.0] 102.5 3%0.0d - - s
2he i 1.00 0060 0490 96,0 145,04 240.0  362.0 222.5 107.9] 137.5
ggor_n‘a RLF!::;*- 101 :h = 10?.6
vV _(Z) — a3 A4 %
Grand Average 436 o 10045 100.5
S, . e et
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N1INIINNATIEN frauLTsAns v nyTsan (2)
(A uadzvesgasung ) i 908, sORER |
Tnasy (140 98 Tuanodng) 1.8 1.5 0.4
Tdunmdon (4.2 38 luanodng ) 10.0 6.2 3.4
anelsn (100 66 luanedns) 2.0 2.2 0.9
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Wootrn (140 NAluaneding) 10.0 5.6 6.6
ezt (17 lulnslusnadng) 10.0 20.0 -
Tusfusan (70 niuneans) 7.0 4.3 3.2
onuin (40 NINNOANT) 10,0 7.1 3.5
nalen (s:5 16 luaneans) 10.5 5.0 4.7
ningin (0.36 5 luanedng) 10.0 8.3 12.3
i (6.7 a6 luaneans) 10.0 7.4 7.5
Tauasinases (5. 4 luanedns) 10.0 ~ 8.2

1 - v e - w oA
vy Standard) TiNT78lNTBUTBLALIA
ssamandmgr il uanmnde 100 ” (3)

- 1] v 1
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Abstract

Techniques of analytical metheds

selection had been discussed and
demonstrated. The application of simple

statistieal analyses had also been demons-
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trated. The

methods is

selection of analytical
one ot the very basic
laboratory qua'ity control. This problem

should thus be dealt with great care.

LANH13979D9

Whitehead, T.P.:  Quality control

in clinical chemistry. John Wiley

and Scns, 130 pages, 1st ed.,

1977,

Buttner, J, Borth, R., Boutwell,

J.H., Broughton, P. M. G., and
Bowyer, R.C.: International Federa-
tion ot Clinical

Chemistry, Provis-

ional recommendation on quality
control in ciinical chemistry. Part I
General principles and terminology.

Clin. Chem. 22, 532-540, 1976.

Buttner, J.,

JHe,

Borth, R., Boutwell,

Broughton, P.M.G., ard
Bowyer, R.C.: International Federa-
Clinical Pro-

tion of Chemistry.

visional recommendation on quality

control in clinical chemistry. Part Il.

Assessment of analytical methods
tor routine use. Clin. Chem. 22,
1822—1932. 1876.

4,

9,

147

Buttner, J., Borth, R., Boutwell, J.H.,
Broughton, P.M.G.,

R.GCiss

ane . Bowyer,
International Federation of

Clinical Chemistry. Provisional
recommendation on quality  jcontrol
Part lI.

in  clinical chemistry.

Calibration and control materials.

Clin. Chem. 23, 1784—1789, 1977.

Diem, K., and Lentner, C.: Scientific

Tables/Statistical methods, Doc-
umenta Geigy, Basle, Switzerland, p.

154 (pp 146—188), 7th. ed., 1970.

= X L v oma
UTsfivid YusInu: 01719600 U
~ oA - L -
AMEENAITNITNANOUNIIMBIULUANTT

a - . v -
INANANITUWNERTT UN6 SUUN 3
YW 14-20 ﬂi:-iuﬁnuqmnn 9520.

Tonks, D.B.: control in

Quality

clinical chemistry laboratories.

Canadian Society of Clinical Chemists,

Montreal, Canada, 1958.

Barnett, R.N,: Medical significance

of labaratory results. Am. J. Ciin.
Pathol, 50, 671—676, 1968.

Cotiove,” E., PFarriss EK., and
Wiltiams, G.Z,:. Biological and

analytic components of variation in

long—term studies ot serum consti-

tuents in normal subjects I,
Physiolpgical and medical implica-
tions. Clin. Chem. 15, 1028—1032

1970,




148

10.

YT TULAET: Gnaﬁw%ﬁmnﬁ
NN A BA B UTIRN 1T
ARRA  tenmmlsEneunTzen N
nILARIJURNTINAL ANTILANE AT
i1 Wi 7 FuT 78 e 2520,

1.
12

Vol. 11 No. 3

Manual of Canon 167P calculator.

Cinical Chemistry Laboratory
Manual, Department of Clinical
Chemistry, Chiang Mai University,

P. 50—54, 2519,



NSsensnndnmsiing guahy

Buuietm oF cnidang Mai
A/OCIOTE0 MEOICAL /CIENceY

UNUIIABNIS

=) a A
MINNDUTUNIA U L8R eI N

Vol. 11 - No. 3
September i_'??B

o Ussined m‘ms

( Laboratory Methods in the Investigation of Abnormal
Hemoglobins )

o d o o
DINUT BgensHY

A v - ™ LA L

WBIUN 31 NnIAN 2520 FINAILA
- v - v oa -
TULRINMNNINAMAaVnIT  mAumeluin

- - < -~
pusNnUsanngonlys nelnuws ASEAN
- - v o -
“F98uTN NITHN BU THAUA 1 wAInIY

P A o -
2520 lAoNTsoMan) 3 howny  lui3es
Laboratory Methods in the Investigation
d o
%4 INNTI
2 1ATimawe seiselylusian inou
- " e (%
NUEIWU 2620  UNLUUINTIENINGTBINY
el - I f‘ ' v -

ASEAN nmavsunedinlus lunwien 29
& M + A - v B
maummunumnqumnmu 2520 MUY
a4 gu v a
Talnunvuidn

of Abnormal Hemoglobins

Saannninieafums
- - o
WuN, WAIBTUININIARIRTY LAY
“ A 2 gv - v - v »
iasdue  slanionnawisusesuan
(" 3 LU - - L3 L -
uNnNTANIBT EAUTIANT W 19N ldn
", A - 4
nadles  wessnmn szlUineusi nase
PEaR A » TR v o '
N - 7w I laTumsuies Wi
mmna*nn 1o ssinet RonTus” mae A

ASEAN (LWIZEAINT 3 Nou 1ﬂﬂ7m‘ﬂ\‘l

- o
. (matanisuwng ), M.T. (Ascp.)

PR | ! - - ¢ v N -
TWAOURE 400 MTEQaInlUTINIMY - ma
E 4 » L L
WU NS M IWIWANNIBBN N T340
] [ - - - (]
Tnounueuues  SoTufumanidsslm
v -
19INTHNKY NUR QINTANKWT IuN 1
qui‘muu 2520 11m11nm‘11.luoumu,
TWONDLNANATINNG NNTINATUNIT 1
Lilhorlavmuet amsumuiy  ues
nmmnmmmﬂnun1-:1nn7mﬂmm'nma
wnn-:"m'nmaﬂ': mmmmn'[lh us"
winunudaoyles w91 Lunsanne
- e ¥ s - v - ‘o
tw:rmhzmnnan'[ﬂmu:gnunﬁmnun 1
- v W Ao - v L
NlesT ey uuiounau - 9maant sl
' e 1l i
‘lnﬁaqumm waznaun ldauinn was
noaAUNINATuNIE AT Saelu
- 4 >
danlys
w |- 1 v ¥ w LT ' .
e nnnnluh’mmq NINUT WS BEN .

1 - ﬂl -
Lm:‘lmmm'na:‘lﬂwrm'{munp

International
- - W VIR
WME7UU 401 19871 19.15 U, FINITUIN

1 o &
TEMTINNIINUY

Wunalngsian130u  Thai

- o~ 3
Uusnlusing 21.50 w.




.

150

s s malelifunannms
unfneg luleaa i lennsy fasenog
Eﬂ”ﬁem'lun'n‘lng'luﬁaffu{ﬁau:tﬁq Wo
DINUINTUIME A N0 6% MUD A8 AU N1
vhoveouy g ssnmed Awene i R
NIINUT UT BTN
MRANNITLE N2 un:n"mu?ﬁtguzuﬁ 7
UHEKNABI2T 179N ASEAN LTINS
Iusauuant WinewnuosTzawe 1 f sa-
Ty Tesvewinun 98 King ‘Edward ViI
Hall wisdoEn.Ton KE. Hai

- -
TunToauu

- 13 - v
WIBUNIUBNIWWN

Liunewn
wnANEWANE %‘stﬂudqwﬂam Singa-
pore Umversny uaam W IN I?Jf*'IJ'MJH 4
nuammuuu‘lmmuu 1.:1&9{114“1![ o N
unwnumwnﬂunw BUSEMGY  Tngus
TUNUNIUY THA 1,2 UDY 3 (W uRW Yod
WNANB- ANt e auey 4 Lﬁu'naa:zmﬁa
VOINNKAL 7 3LABI 1 MBI LUK A192 UM
Wuumnan lufnifanan iwsewendn
umIUmaau,mn‘luum JlisTaumiae
WIBNA 8.1 7 1 in 0 i 0l e T o
n:*qn un~nmmh1u‘1n 10 ung SHRAAY
AW 10U IWIIE8 N .mmanlu:uiu
WU UNTBUNLEMN MY 109918 -
w7l avewn luaane 19 s uasAnuinus 2
WO DENNIMINMOIND LI UNANEMNNY
m'ﬂ"nnmtm:qan’m?numu"numriaf”u 4
0aMeIe T w1z luinedt wg e L
VEWANINOS BNTIRNT MeNnnAalUT
LWIANDNTIETH 4 0 6 WLy 40 1 un
WuAMRNUAZA DM 1 am  we
DWMITY NS MRS MU N T0INTENTIIN 12

Vol. 11 No 3

- ¢ e

Usunmaalusuomy  usswrlunves Lab.
- ¢ A am a wy !

apalyaweuaginlls  Fanmusinnwn by

1naun

- Vv [ > = o
AnTUNTY Wi 9N e lUNNBLTN W
Laboratory !Jtilu Pediatric Department,

Singapore General Hospital, Singapore
aQ -
University NIINNBUTNILULLLY Self Study
oy W o
InoudiwsausuIn 2 au
@ " -~ (7
wikuuunnislunes

Laboratory 38315aWg 1auazsAnAufing

ILBY practice
vndsumeting

- - My 19 0

78 WD Laboratory wiuly Central Lab.

) - v @

WUWNWEI LW Special
o 1 v

Lab. e lgianinany

999139mg 100
CRUETI RO
I.aunm\mvm Abnormal Hemoglobins ';I‘\l
N T TR IMIBIUAERIANE 1 Au
WML 11n3919 ez uInU e
14 Lab. himvun s Ae - WIBANS Senior
Technician (UuWMW 61 1 A% NI
TU Specimen | M Wone MUINEIN1IBN
20U 3 sy u‘lnmunnmanumnnmum
14 Lab. u mu'lmumuu Lab. Technician
Lulnws nuw dneres indan et 19103 137
L9719 High Scoool WAAMHT Train 1w Lab.
voslsome i o Tnolaiann Train e ravpee
9162 6-12 \Hau un'm'lﬂmnnun'nu's
l.ﬂ'l.l mﬂ'uu Technician Y173 Hematology
nnmm Practice 1% Lab. Homatology 983
Tame W antwant 1 0 smedt practice U
ﬂ‘l'lﬂ lecture
F9IMY 1

L ol A

% SUNNE LT 297N 190197
- g8 L Ee
WHANMUNT2INg Lecture
unmmmnn muum un*nmmwnmmu

wumm Lecture 'Irl. l‘.mdﬁ: 10 WD!I!U



September 1978

danlys manamwunnmmuwnrmmamn"
819739789 m.ummnmummnu
arnounwmlf nn*mmmlﬂnummnu 1
noludn  Aowu anwadulufs Senior
1.nmv:uu1wunnnmrnm
TnoneaTousdiowes 4§ usananiem
nn et onulaven  wacoomous e

» - - ] ™ v & -
not aannaeusunle  amu luniInsy

Technician

i - ] (9
lUW Senior Technician 98389AlUT 9inoy
- - o 1 1% -
NWAIRIUTININ 10 U LUKBE1IUBE 0992
»ll w » v o ° L]
IAUUNIMKRT Lab. us 4 N1TAE N TRLLN
L o -
anam°'lnnnu1mm1u Lab. un,malu
FIM% 933 9 waslimursofinewionn
Yvewnauls  Tesawiwieanlyven
o g - .
UTUnA  FU9IN82210U 981979294 11ina
- o - > 8 o - v
sunau Ui w1 lun sguisdanlysio
i 1IN TWIN 9 Maueasigue Tne
- - 1
lunousUININBUSLAS Christmas 191
i - - ey w0 L )
1wwumnuﬂﬂmmmmxmwnmamma
- - - ) [
TFUIRBNAUAY 1 IABK  L9uTendy 1ath
- ' Hag » aw [l
Month Pay  NITNIL9IBUNNBINT OUNI
E » o o - L o P
AL M UUNBINNMALNNGEANIL 1T
[} - A i
awae, oMy mIs e sunenysune
- Ca o ow o u‘h ¥
sanlusoasinTuansy
w -
W8IV INUJUNIUIL General Labora-
' > ” e e - - v W
tory U&7 9 W398 4 1118 MIMB B 1TUNTT
oUTN 1UMBUJURNIT Chromosomes Ay 11
] Ha - o - LU | t
VMUWUUAT BINBNTUENE WATH UL WU aY
- 1 [
vy luwaunga
wazlnary
A <
%3N Lab.

Chromosome  studies
UTINANIg ASEAN N7y

Central Lab, 999133n871 10

151
Microbiology, Blood Bank, Hematology,
Biochemistry (L5 Serology WA

Electron Microscope YI'S'!U'J"IL‘I‘:mu.‘Iﬁ‘#ﬁ'I
mu'lu Lab. A137) n"andmm"u A lngee
WIHWIMUY Central Lab. wuumunu uas
WIn 288 MU Lnw Lab, w10 9 '[nnu.
uwnmuumuuﬂw WRTTBINININ Y mu
Senior Technician munn'mnuannanmua
qanm nunmnulmmn. Lab. % 13198
anulsingaun  inTesneniodld fs
WALINE NG 81T 9EA R
ﬂ‘rzﬁufs'fun'%m"nnmulum uneisy uazn
lanislnfinae uanﬁnumnnun'lnmm
uamma'lﬂuﬂﬂ'lunmwn'l'unu‘lnmunun
Mo le

WISV UENENIN

(e .1 - L
lunusomnneaiomus  disn
- ¢ o Ae B oL -
nan'[ﬂ-n.uuﬂ-:"mnmnn WUNLUDY WAL
NIy muu WUn 903973 wdrlwuununn
171997 umwu'lmu 1..:1:1amv.uuuuﬂnn
aenlUduf q o4 uasiidmiuidienn
’q -5 v X | - sab
wun q areew o ldnwsssves a0
- - > - a '
g wTznulanin An Sentosa 1n
‘g' - L £ % - &
1NaINNWNYBIT W IUN RITO Bus ARG
a ¢ @ 1
YIS0 10 LTHA WWNIZBENINZA 137
- - Hyov v a ¢ -,
sununlunanien lenaTooun  @oan
-l - (3
Ingasdssnn 1.25 wisgasalys  woe
a1 e nifunnaunS enNTanatse N
( cable Car )
- ‘¢ - st »
donlus wilneldsennnae 1wl untonaa

- ] -
wozidi 4 9ulyada

won1lnams 1.7s wlng

@ - .
WUVIINLREIN




152

- v ¢ . - (7.1 -
vmmigoanizln Insvusasursuly e
484 . -~ L] : wr
“Mount Fabour”  guTauw Uil Buls 19
N 1 1
I0TUNSLmNW e Inuuuies Sauniniy)
(Y3 ® - -l
fousysoeulunounsienu NERE LD
' v M - - 1 |
nMna1In uldwersia e aneise

1 - - -
UITE1INIMILUIEMTET0D N

Vol. 11 Ng. 3

-~ ¢ v 1 o - (3 ~
nanIﬂmmuuumzmnnm;uﬂn11m
- ¥ a o 5 - -
unhgn mwz‘mnum‘lnunmqn'ruﬂ au
| I ] w A [ “
AN 4 TININBUTIUNI HIRBUN UM
P - s - . ¢
71 duamanato il s naTeiin1en
' ' ¥ o
NN U0 WIDWIEH UA28 1113

L] L
ADUT 1IN,




TSANSINNUAMSIANG 88U

Buuecmn oF Cnidno Mai
A/OCIEe0 MECICAL /Ciencey

Vaol. 11 No. 3

September KO78

gena=8521ena1s

Immunization with a human diploid cell

strain of rabies virus vaccine: Two-

year results.

Nicholson, K.G., Turner, G.S.. and Aoki, F.Y.

J. Infect. Dis. 137 (6) : 783—788, 1978,

Human diploid cell strain vaccine
(HDCEV) Lﬁm'n%uﬁmn"u'hnﬁsqu"w’wﬁ
HANIINNITBNTE rables virus 1) infect
4 human embryonic lung fibroblast cell
culture  AATHIRANLIWTEENTUNULEDT)
'lﬁ immune response “lnﬁmH nerve tissue
\8% duck embryo vaccines Qhum.']u'm
dose N lFan3sununia ~N5=am.'ln
ﬂﬂﬁﬂdqm"ﬂaa immune response nn HDCV
Ipsnisamingu 3 140 9uN 0.28 UaY 56
1ummmfm 77 AU Y1 intramuscular
(i.m ) usy intradermal (i.d) Wu13 anti-
body response  lHBINIMIATNNAUNAIIIN
NITANIATUINLTNVHINEU N7 response
I‘tmﬁﬂ:mimga imUE id N nu e
fid NTuIRgumes 1/10 989 im  wad
wmiuﬁnaauﬂ:mu antibody response 1;1

3? | Hgr w Pl '
g:aw'lunquw'lmuma im TGN i

o 1annea ey lAouN 2,3 Uz 12 Ael
rinugagmi'}ds:mmamwh. antibody
response n'n booster dose wvaccine %14
subcutaneous ﬂ?ﬂ i.d 11&&;10%1':: 6,12 m?a
24 MOUNHYEIMIABIIENTT 1Y booster
dose 3? immune response 1n‘i3\1n'31n11'|.1§'iﬁ

booster dose.

(v (4
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Serologic tests in the diagnosis of

systemic candidiasis.

Enhanced  diagnostic  accuracy  with

crosses immunoelectrophoresis.

Glew, R.H, Buckley, HR., Rosen, HM,,

Moellering, Jr., R.C., and Ficher, J.E. Am.

J. Med. 64 !586-591, 1978.
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Serologic tests UNInMMIN 1HIN
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diagnostic value iwENIzUEnI 1AW ldiu
- ]
%UN colenization WUIAD dis-

anizf3ee iAm

candidizsis
seminated infection
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serologic test 'lu'nwaa;iuwmuun 201




154

T 'ﬁﬂﬁ':vu parenteral hyperalimentation.
Tnen13n399m1 agglutinating  uae precipi-
tating antibodies na Candida albicans 91N
A 19 MIAUNUI UM fungal colonization
50%, transient fungemia 67 WAZdissem-
inated candidiasis 2.5%  Aggglutinating
lismnsolyitn disgnostic

° - Y L
amvuuanauleiiuu candida

antibodies
value
c.:‘olonization u?n disseminated infection
‘]Nﬁ sensitivity < 754 Lln:‘.ﬂpredictive
value = 202. Serum candida precipitins

ﬂﬂﬂ'lm‘[ﬂﬂaﬁ double immunodiffusion

(oiD) una 53 ﬁun'lmnmnno DID une
u s3 ﬂﬂunuu 5 TN systemic
candidiasis 'IN"f uunnu sensitivity 1007
u.riﬁ predictive value Lﬁm oX lm‘.‘tﬁﬂv:']
serum A 1WHOUINND DID Sl crossed
Immunoelectrophorems (XIE) Wl precipitin
band mnﬂﬂmmunnun nmﬂgnwmn
cyloplasmlc antigen wuomwne luan band

mmmn cell wall antigen 9378 'mma

5 1‘mmuu disseminated candidiasis u"unv'w
fouunInanlngis xie lnon band i
uanmumm cell wall antigen 3 predictive
value 567 Wnvy sensitivity 1002 n13
391 serum candida precipitins Iﬂﬂ’.lfi'
DID ';dLﬂu sensitive screening test
dmIunsaulinAsmonnin systemic
candidiasis ﬁaﬂuwﬁmm negative preci-
pitins  Inp35 DID ven A ldu dis-
0IM39N precipi-
TneaF XiE Auonwmmelan

seminated candidiasis.

tin bands
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o v v ¥ 4
cell wall antigens nusnimiaulenuwiu
disseminated M18 invasive candida

infection.
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A comparison of isotopic and enzyme-—

immunoassay for tropical parasitic disease.

Voller, A., Bidwell, D.E.. Bartlett, A., &

Edwards, R. Trans. Roy. Soc. Hyg.71:

431—437, 1977,

NIFNE WA TELIN BUNITIANILEN
aueflulaanerfaneg  Tno35 1w -
aun'[ummu (ELISA) un..wnnhnnu'[u
woss (RIA)  wuams 2 'mumm‘hun..
reproducibility naiAEn®  33N1IN3 2
981908 0ARIN U INTHUTN AD AALBUALIH
1AnUA2989 microplate NBULATIA IWILBUA
uaﬁ'lwf?mm@ﬂanm‘un"u WOU 7 190 W
gunonunnanunIm 1uis eLisa 14
Alkaline phosphatase labelled
A UNBTNUOUALDNTDY
WA2IANG LNEINAIN
mwwmnmnnwma Spectrophotometer
8435 RIA 19 '*° I-iabelled  sheep
antihuman g G ¥19UNBIINUBUALBATI
us I aua lanTnUTuInIn NN UNT A

sheep
antihuman lgG
N'U'Jim ana 1'1'1! mrm

:'5:13' M
spanmivifitens  flowlining
ﬁﬂﬁﬂuhﬂ Chaga's Taamamsy (Sleaping
Sickness), wers luliluaen,

uaslsnunnng waufaunldsnnein Trypa-

-
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nosoma cruzi, T. bruci, Plasmodium

falciparum, Schistosoma mansoni wad
Entomoeba histolytica AINAINY HAIINNIT
NASEINLI N3 15N 2 Tudtiomma 1 I
dmﬁiqaniﬂunuﬂnﬁmn uaelad Cross
reaction NENUWRLNY  tnInlsn Chaga's
unzlradnininylyama
wou AiouaTUa1n1finyinoe RiIA Inua
wownlawinlulsane's, sauds ELISA wu

nulsnmsmey

- - - - - (Y [ % ey
Tnsnawenny 0110 lunaeleaisssfusy
& A v v am v Ha . - -
INTBINEINTIN  ITMAINIIUN N IMTUAN
v P | (1 =] P &n.-
NBINITANE unluminsoanoninsly

wr 1

LIRS |
o [ £
IAUINT Lﬂ'ie}ali!'ﬂh'
.. (mq:mnn{mm‘bu)
76
Selective uptake of Se—selenome"

thionine by thymona with pure red cell

aplasia.

Min, K.W., Waddell, C.C., Pircher F.J,,

Granville G.E.& Gyorkey F. Cancer 41 :

1323—1328, 1978.

P | Ll v - 1w
'lmimnqu.uua‘1nmmummmmm
g " 3 ' - -
neunsiTnexlnseeneen nowton 3 o
97NN
v | - - o - &
I fuaminansrAndalsiawnan1uin
- °
(Red cell aplasia) LNENAREINI scan Iﬂﬂ
. [INE " -1
1175 Se—Selenomethionine WUIMOULUBD
v u 1 d e » 6
wuszonln  unioninae®’ Ga—gatlium
vyl . 131, @y ra
citrate nouluwuawmazay O 10 lu
P W A ) o ™ u
NITHSONTUAY  LNBNINALOINBUUEDEN

WUNOUNN WUMUI mediastinal
131
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mwm"luju benign lymphocytic thymoma
vasH ALY INIRA R [ehaunsfiaw oy
':'m"uﬂ'i?” Se—selenomethionine IJ'IW")U
Tunism occult thymomas.

AUNITID quﬂﬁa
M.Sc.

Pyrogen Reactions Associated with the

Infusion of Normal Serum Albumin (Human)

By Steere A.C. Transfusion 18:102, 1978,

lutnouwgainiey n.a. 1974 lawy
';’IFE‘L‘I‘IEI 8 au  ulsawewin 3 uvs 4
o e mitnsanlfisy 267  Normal
Serum Albumin MEAAEANYH  INTIH
WA RIS ANMNTIZIT UHNENTONE I8 AR
Wsanuua Hiemaeauie g uiin
JUTE% 4 Ny vIema auliawdien
1ATUMa vial WAILBINITAANDN U albumin
Tu 3 vials 'Ffmgaiamlm"n"uijﬂ'mm"':ﬁu'ln'n
U%  WUIIMAIBLTNTRIN endotoxin
4,16 unz 32 ng/ml.  unzlu22vial ¢
recalled supplies ﬁmmw"m"mﬁu 4
ng/ ml. (range 2-64) mlnels Limulus
amebocyte lysate  wnioluanlunsenig
- ve w - - 1
wienanalsannie  lun1afingiienidn
'-l.ﬁ-" Limulus ﬁ'lum'sﬁ1 qua'ity control t:’i'ﬂ’m
wnnslhsinianaasgmmgdinngalussewine
n3l% albumin  uszfwaeierlunTrney
Tneas Limulus N1319 albumin 433 99nlu
662 990 IMHALANUAY 311 90 19 mau

-1 - v oW
u (45%2)  9TUANUNTUIDY endotoxin




156

4—64 ng/ml u.vi'm'ﬁzgﬁwnuiuuﬁmnw
188 IWTILIINNITIINALOA rabbit pyrogen
W8Y Limulus test N1 pyrogenic lots
no 9 ‘lﬂn'm;un"ummn’mqugtm'ﬂmma
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Neutrophilic Hypersegmentation as An

Indicator of Incipient Folic Acid Deficiency

By B. Terence and S. Lawrence

Am. J. Clin. Pathol. 63 :263, 1977.

Torence WAY Lawrence 'ln"mmm
- v ]
ANWUDTTININ neutrophilic hypsrsegmenta-
LI
senlniin
7 al
neutrophilic hypersegmentation 94  IW1

tion NUNIILNITVIN folic acid
I.ﬁEl‘S"Nﬂ'lEJ'}Hﬂ folic acid

17910191424 lobe (RABYDY neutrophils
ﬁmnn".:w 3.6 u?ﬂﬂ"l segmentation-index
31171 307 tomuanlueun lineinisees
TavinvmTsnisuasuuiestu 4 ffnsn

-
N17%70 folic acid LNBNTIIWU neutrophilic

Vol. 11 No. 3

Hen o E a
hypersegmentation 931 LAMWIIAUUWITN
916 folic acid
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Factors Affecting Measurement of Total

Alkaline Phosphatase Activity in Human

Serum, Especially Wavelength Accuracy.

J.A. Lott, K, Turner, and J, Scott. Clin.

Chem, 24 ; 938-940, 1978,

AFnlerTamaTinadnTs serum
alkaline phosphatase N1d Clin. Chem.
21, 1988 (1976) amwAnwanine
14N179A2ME1IAAUIBIATBY spectropho-
tometer 1¥unIAnlY 3 am. 81w 1%
mlufs 287 afiAeendfiser (a—
nitrophenol ) u'lmmm?mﬂumm?qné
Llﬂ:‘l%1““17ﬂ711“ﬂu7’r§ﬂ11”ﬂT]ﬂgu was
absorbance 1.;‘. ﬂvaugugﬂmﬂ'.ﬁﬂ"l molar
absorptivity 983 4-nitrophenol nM1lA31n
(170338 1UN1IAMI alkaline phosphata-
tase activities.
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