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British leading Supplier & Manufacturer of Scientific equipment for
Chemistry - Physics - Biology and Applied Sciences
Stanton Instrument Ltd. England.
Manufactarer of Analytical Balance, Equipments for Thermogravimetry-
Differential Thermal Analysis
LBX Produklier AB. Sweden
Advanced Research Equipments with Special Emphasis in Bio - Medicine &
Bio - Chemistry
PHYWE AG. German
German Loading Manufacturer & Supplier for Scientific equipments in the
field of Physic Chemistry Biology and Applied Research Techniques.

W. Buchi Glasapparate Fabrik. Swilzerland
Swiss Manufacturer of Scientific Glass Apparatus fur Advanced Research
and Reoutine Control Laboratories

Orion Rescarch Inc. U.S.A,
Manufacturer of Specific Ion Meters & Specific lon Electrodes-A Whole
New Technology for Chemical Measurement.

Vaa Water & Rogers Inc. USA.
US & World Leading Scientific Supplier and Manufacturer for Scientific
Instruments and Apparatus for iudustrial, educational, Clinical & Research
JLaboratories.
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NOTES ON MANUSCRIPTS

Review—type articles and case reports are accepted for publication
by the Bulletin of Chiang Mai Medical Technology, All manuscripts must
be originzl and should have preferably not been previously submitted to
any other publication. Preference is given to material which is of general
interest to medical practitioners and research worker in clinical medicine.

Manuscripts must be as concise as possible and should be typed
in English with double line spacing. They should be forwarded to the
editor, Bulletin of Chiang Mai Medical Technology, Faculty of Medicine,.
Chiang Mai University. The title should be limited to a maximum of 10-
words and the article broken up with suitable subtitles. Black and White:
photographs may also be submitted and under special circumstance, colour
may be accepted.

All accepted manuscripts are subject to copy editing, 20 reprints.
are return to the auther. :

Manuscripts should be arranged in this form :—

An abstract of not more than 100 words containing a brief out—

line of the paper must accompany the manuscript.

Introduction.

Material and Methods.
Results of Experiment:
Discussion.

References.
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LEUKOCYTE ALXALINE PHOSPHATASE VALUES
OF HEALTHY THAI ADULTS
By
Vanna Kungswanich, B.Se. (Med. Tech. )
Panja Kulapongs, M.D., Dip. Amer. Bd. Ped*
Abstract
Leukocyte alkaline phosphatase activity of 59 healthy adult Thais
were estimated by the standard histochemical technic of Kaplow. It is
evident that the LAP score varies widely in normal individual but strikingly

correlates with the total white ccll count. The standard scale constructed

and being used as the normal value for eur laboratory.

INTRODUCTION.

Alkaline phosphatase is among one
of the important enzymes within the cyto-
plasm of neutrophilic leukocytes. It parti-
cipates in many crucial metabolic processes
of the cell, particularly during the synthe-
Healthy

individual ordinarily show a small amount

sis and breakdewn of glycogen.

-of alkaline phosphatase enzyme in neutro-
phils especially the mature stages and the

reticuloendothelizl cells. Leukocyte alka-

line phosphatase ( LAP) reacts readily by-

quantitative change not only to various
diseases affecting the hematopoietic and
R.E.S. but also to various physiologic and
pathologic conditions. The estimation of
LAP has been used as a diagnostic test

for differentiating CML from other myelo-

proliferative syndromes and leukemoid

resction (1-5). It has also been employed
in various diagnostic purposes such as the
detection of early pregnancy (6-8), diagno-
sis of hypophosphatasia (9), acute surgical
inflammation (10) and liver diseases (11).
Elevation of LAP have been found in
aeveral conditions associated with reactive
granulecytosis (RG) (1) (2). While the
fact that only pyogenic infection may
lead to a significant increase in LAP, the
valae remain normal or even below mormal
in some viral infections (12). Valentine
et al (f3) as well as the other have also
found the effect of corticosteroid adminis-
traticn on LAP. activity. Variations in

the activity of LAP from the normal may

® Dept. of Pediatrics, Faculty of Medicine, Chisng Mai University.



be attributed to either a quantitative dif-
ference in enzyme concentration or to

qualitative changes in the enzyme which
could either enhance or reduce enzyme
activity.

Previous studies of human LAP have
been performed prcdorni‘nantly by histo-
chemical technic as described by Gomori
(14) and Kaplow (15). Review of the litra-
ture revealed the wide range of LAP
values in normal population (15-22). It
is thus important to establish our control
values for further evaluation of LAP
changes in various pathological conditions.

We are presenting the comtrol LAP
values of 59 healthy Thai adult that have
been used as standard values of our labo-
ratory and the correlation between the
LAP scores and the total white cell count:
METERIAL AND METHOD:

Peripheral blood obtained from 59
healthy Thai adults (Medical Technology
students and Medical students) were esti-
mated for hemoglobin, hematocrit, total
white cell count, routine WBC differen-
tial count and the LAP stain:

The LAP stain technic was

described by Kaplow (15).

those
The freshly
prepared blood smear was fixed with ice-
cold formulin methanol then incubated
with the substrate consisting of sodium
alpha-naphthyl-phosphate and Fast Blue
RR. in propanediol buffer then '_cbunter-

stained with Mayer's Hematoxylin stain:

Vol. 6 No. 1

The scoring technic was essentially
that originally described by Kaplow (15).
which was based on the intersity of stain-
ing and the appearance of the precipitated
dye in the cytoplasm of 100 consecutive
neutrophils, The reactions in individual
neutrophil were rated as follows :

0 : negative or colorless

1 : barely visible, diffuse positivity

with occasional granules

2 : diffuse positivity with modsrate

granule formation

3 : strong positivity with numerous

granules

4 : very strong positivity with very

numerous coarse granules, giving
an intense dark precipitates.

The sum of 100 individual neutrophils
ratings provided the ‘* LAP score” for

each specimen.

RESULTS.

The results are summarized in Table
I and the correlation between the LAP
values and the tota] white cell and granu-
locyte count are shown in Figures I and
II. As shown in Table II; most of the
granulocytes (77.2%) were colorless and

the remainings exhibited low LAP activity.
Elevated leukocyte count over 9,000 cells|

cu, mm. was usually associated with the
presence of granulocytes with higher LAP-

activity.
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TABLE I : LAP SCORES OF 59 HEALTHY THAI ADULTS
LAP. SCORES
WBC. COUNTS No. |— T = =
MEAN T S.D. S.E. RANGE
7,500 — 8,900 15 | 19.26 . 8.48 2.19 10 - 34
9,000 — 9,500 16-“! 32.30 £ 12.96 3.2: 14 - 40 |
9.500 ~ 9,950 9 | ss.ai = 21,80 t-“—7.26 25_-—_103
10,6;0' - 'i;,ooo X 19_|;.4_5_jr_ 46.45 ] 10.3; 49 = 130
OVERALL g9 ¢ _ o

TABLE II: FREQUENCY OF INDIVIDUAL NEUTROPHILS WITH DIFFERENT
DEGREE OF LAP ACTIVITY.

LAP SCORES
WBC COUNT No. = T i
0 1 I 2 1 3 4
7,500 — 8,900 24
Mean 77.17 | 22.83
S.D. 9.66 9.66
S.E. 1.97 1.97
8,900 - 9,950 16
Mean 56.44 | 40.00 3.56
S.D. 15.88 | 12.46 7.10
S.E. 3.97 3.12 1.98
10,000-12,000 19 i
Mean 24.30.| 44.00 | 24.20 6.60
S.D. 15.17 | 10.96 | 15.92 8.87
S.E. 3.39 3.45 3.56 1.98
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"TABLE III: NORMAL VALUES OF LAP.

Authors Year | Mo. Sexi LAP. Scores Range [Reference
Kaplow 1955 — | - | 22.0 2-76 15
Hayhoe and Cuaglino | 1958 | 50 - | 46.0 14—=100 16
Alter et al. 1962 35 | ~ | 83.0 - 17
Trubowitz et &l 1962 —~ | — [ 40,0 F 17.0 - 18
King et al 1962 | 60 } M. | 90.75 = 42.33 - 19

F.| 92.07 - 35.82 -
Lennox et al 1962 39 | - |48.3 * 121 - 20
O'Sullivan and Pryles | 1963 | 103 M. |31.0 Tt 16.0 5--90 21
97 | Fidn2e . X 171 5~140
Sramkova et 7] 1965 M. |256 T 177 11
F [4000 X 223
408 1 245
{chiidren)
356 T 234 5-100
(overall)
Phillips et al 1967 | 14 | M. | 81.0 * 10.0 22
25 | F.}92.0 X &5
Present study 1972 1 39 10.0=
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~COMMENTS.

Using the Gomori technic, Wachstein
(1) and Plum (16) had found that the
alkaline phosphatase activity of neutrophils
confined to the more mature granulocytes.
Nuclear staining which often predominates
with this technic has been shown not to
represent phosphatese activity, but to be
an artefsct due to phosphatase diffusion
from some neighboring site of enzyme
activity.  This difficulty of artefactual
~positivity applies also to other structure
within the cells (23-25).  Although the
general pattern of alkaline phosphatase
destribution among leukocytes, and gross
alteration of the pattern may be roughly
- assessed by the Gomori technic, the method
is too subject to error to allow the accu-
~rate application of a semiquantitative
““Scoring’’ analysis as proposed by Brodell
and Swisher. (26) Azo-dye coupling
method, Kaplow’s technique (15), have
“been proved to be an exellent one and

propably may give a specific localization

~of enzyme activity in the tissue section.

The neutrophils varied makedly in
their degrees of alkaline phophatase acti-
activity, particularly in patients whose

smear exhibited high enzyme activity.
This variations in the staining intensity of
.different neutrophilic granulocytes supports
the speculation of Valentine et all (27)

~who suggested that increased alkaline

13

phosphataes activity may be initiated at
the site of cells maturation, resulting in
the appearance in the circulation of cells

of 2 types : those with little or no LAP
activity originating prior to the increase
LAP score, and those rich in LAP. origi-

nating after the stimulation.

The existence of L.AP above the

normal range in leukemoid reactions,

pyogenic infections and non - leukemic

myeloptoliferative  disorders, and below

normal in chronic myelocytic leukemia

(CML) has been widely accepted. Prior to
treatment, a strikingly low level or com-=

alkaline phosphatase

plete absence ef
activity was observed in CML. During
treatment, gradual increase of the activity
was observed, reaching the normal level
during remission. This increase was due
to the appearance of a population of
granulocytes containing alkaline phospha-
tase (30).

granulocytes with a strikingly high LAP

This and the appearance of

activity in CML associatsd with inflams=
matory processes, suggest the existence of
2 different populations of these cells; a
ieuke&ﬁ{: one (LAP negative), and another
LAP-pogitive normal éranulocytﬁ. Bot-
tomley et al (4) studied the alkaline
phosphatase of leukocytes from normal
subjects ; patients with CML, and patients
with reactive granulocytesis by the exten-

sive biophysical, biochemical and immuno-~
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logic technics. They discovered that
similar ameunts of enzymes protein from
these patients had markedly different
enzyme activity, i.e., the enzyme from
CML leuko:ytes had lew specific activity
those from normal leukocytes had inter-
mediate specific activity, and those from
patients with rcactive granulocytesis has a
very high secific activity.

No correlation was found between the
serum alkaline phosphatase activity and

the LLAP score. With stimulation the LAP

Vol. 6 Ko. ¥

activity within individusl cells as the-
number of granulocytes possesesing the-
LAP enzyme are markedly increased. (1,2,
15, 16, 21, 29) Although the original
reports (15, 16) observed no correlation
between the intensity of staining and the
total leukocyte or tatal granulocyte counts,
we confirmed the subsequent findings by
many (I, 28) that the increase in LAT
magnitude and!

correlated roughly in

timing with the severity of leukoeytosis.
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CIRCULATING RETICULOCYTES IN NORMAL ADULTS

Viriya Silpachai, B. Sc. (Med. Tech.)*
Damrong Pinthanond, B. Sec. ( Med. Tech.)**
Panja Kulapongs, M.D., Dip. Amer. Bd. Ped"*

Abstract

Circulating reticulocytes in 50 normal men and 50 normal

women were determined by the new methylene blue and brilliant cresyl

blue methods. The mean values were slightly higher in brilliant cresyl

biue method, and also higher ix women than men.

With new methylene

blue method, the mean value for men is 0.37 £0.24% ( 959 limites - 0.1 -
0.8%); for women is 0.40 = 0.33% (95% limits = 0.1~ 1.0%).

INTRODUCTION

Circulating reticulocytes as measured
by the reticulocyte count has been widely
used (a8 an index of the erythropoietic
activity. Since its introduction by Brecher
in 1949 (1), the new methylene blue

method for reticulocytes staining has
gained wider acceptance and is considered
to be superior and more accurate than
the brilliant cresyl blue method. Recently
Deiss et al (2) has reported the astonish-
ingly high value ef reticulocyte count in
normal adults using the new methylene
blue method. It is our purpose to study

the reticulocyte values in normal Thai

adults with the above 2 conventional
methods.

METERIAL AND METHODS

The normal adult population were
the 100 healthy, non-anemic medical tech-
nology students, technicians and medical
students in the 20 to 40 year age range.
The staining of reticulocytes with new
methylene blue and brilliant cresyl blue
was performed as described by Brecher

and others. (3)
RESULTS

Reticulocyte counts determined by the
new methylene blue were lower in men

than in women. (Tables 1 and II)

* Women's Hospital, Bangkok.

** Dept. of Clinical Microscop, Program for the Faculty of Associated Medical

Sciences, Chiang Mai University.
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TABLE I: RETICULOCYTE COUNTS IN 100 NORMAL ADULTS USING NEW
METHYLENE BLUE METHOD.

Reticulocyte count Men (50) Women (50)
Mean 0.37% 0.40%
S. D. 0.24 0.33
95% limi!s* 0.1-0.8% 0.2-1.0%
Observed range 0.1-0.9% 0.1-1.1%

® Theoretical 95% limits is calculated from the fomula: *2/7R (100 - R)

N
Where R is the reticulocyte count in percent.

N is the number of red cells examined.

TABLE II: RETICULOCYTE COUNTS IN 100 NORMAL ADULTS USING
BRILLIANT CRESYL BLUE METHOD.

Reticulocyte count Men (50) Women (50)
Mean 0.46% 0.51%
5. D. 0.33 0.36
95% limits 0.2-1.1% 0.2-1.2%
Observed range 0.1-1.5% 0.1-1.5%

Tho bimodal distribution ef the individual observations is evident in both
SeX groups.
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DISCUSSION

The reticulocyte values reported here
are slightly lower than those cited in the
literature (2). The higher value obtained
from the brilliant cresyl blue method is
in agreement with previous observations
(2,4) and necessitates the establishment of
separate ‘‘normal” values for each methed
and probsbly for different locality. It is
not apparent why reported normal values
vary so greatly. One factor is the lack of
uniform criteria for identifying reticulo-
cytes. It is our practice to identify a cell
as a reticulocyte if it contains at least a
single appropriately-stained inclusion. The
other reason is the minimal interference

by the siderotic granules in our population.

19
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SOIL SURVEY FOR DERMATOPHYTES iN CHIANG MAI

Jiraporn Daungbarn,

B.Se. (Med. Tech.)*

Parimondh Khanjanasthiti, Ph.D. **
Kampol Panas-ampol, M.D.**
Abstract

The isolation of dermatophytes from 46 soil samples Collected

from Amphur Muang and Chiang Mai University yiclded 78.2%. Among the

two isolated species, the most prevalent was Trichophyton terrestre.  Mi-

crosporum gypseum are also found abundantly in the soil,

Trichophyton

rubrum and T. mentagrophytes, the common pathogens reported at Chiang

Mai hospital were not recovered.

The hair-baiting technique of Vanbreuseghem was used in this

investigation.

Introduction

Dermatophytes is a group of fungi
that invade the keratinized areas of the
body such as the skin, hair and nails,
‘Some of the fungi flourish on kerati-
naceaus debris in siol resulting a potential
gsource of infection.  Since dermatophytes

have in common the ability to ultilize

keratin, a hair baiting method, technique

to isolate keratinophilic fungi from siol
was developed (1). With this technique,
studies of dermatophytes in siol samples
from many areas of the world have been

reporied (2, 3,4).

In Chiang Mai, such a study has
never been attempted before. This inves-
tigation describes the isolation of geophilic
dermatophytes from Chiang Mai siol.

Materials and methods

Soil samples were collected at random
by scraping the upper layer of the soil
and put in plastic bags; sealed and brought
to the laboratory.  Each sample was put
into sterile petridish half of the plate,
moisted with sterile distilled water. An
amount of sterile horse hairs 1-2 em, long

was added into the plate which was, then,

sealed with masking tape and incubated at

* Liverstock Breeding Station, Huey Kaew,

Chiang Mai

** Dopartment of Microbiology, Faculty of Medicine, Chiang Mai University.
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room temperature for one month. The
soil was moisted with sterile water during
the incubation.

Fungal growth on horse hairs were
examined and checked for macroconidia
which were transfered, (if any), into 2-3
Sabouraud agar slants containing antibac-
terial antibiotics. The growth on Sabouraud
agar slants at room temperperature (15°C-
30°C) were identified macroscopically and
microscopically to species

Rebell et al (5).

according to

Resalts
Of 46 soil specimens collected from the
aress of Amphur Muang Chiang Mai and
Chiang Mai University, Microsporum gyp-
seum was recovered in 12 (26%) Tricho-
phyton terrestre in 32 (69.5%) and both

organisms were found in 8 (17.3%). Table

I shows the details.

Discussion
The two major species of dermate-
phytes found in Chiang Mai soil are
Microsporum gypseum sand trichophyton

terrestre. These two species are recovered

Veol. 6 Nec. F
in the seil almost everywhere. Alteras.
and Evolceanu (6) on their soil survey for
dermatophytes, also found M. gypseum
and T. terestre in Romanian soil, however,
Al-Doory (7), Baxter (8) isolated T. menta--
grophytes from the soil from Africa and
Burmingham respectively. The absence-
of T. mentagrophytes in this investigation
might be due to the living area. Physio--
logical and ecological conditions of the-
soil affect soil fungal flora. Bohome and
Ziegler (9) discovered that dermatophytes.
and keratinophilic fungi grew well in

Also,

discovered in this study that 11 soil

neutral to slighly alkaline soil.

samples collected near the ash areas.
yielded no growth of fungi because of

the high pH of the soil.

Regarding the cases of dermatophy- .
tosis in Chian Mai Hospital, most of the-
causative fungi were reported as T. rabrum
which is anthropophilic speciee and not-
found in Chiang Mai soil. This evidence-
indicates that soil should not be the-

source of infection in this community.



January 1973

Table I. Seil survey for dermatophytes in Chiang Mai.
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Location

Total No. of

Soil samples

M. gypseum

No. of positive samples for dermatophytes

M.gypseum+ T.terrestre

T.terrestre

Amphur Muang
“Chiang Mai

Chiang Mai

University

Faculty of

Medicine

29

11

4

3

14
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Anstract

Phagocytosis and bactericidal activity are the outstanding

features of polymorphonuclear neuatrophils. Alteration of these activi-

ties has been found several conditions and generally related to the
susceptibility to sepsis, The authors described their method for the
determination of phagocytosis and bactericidal activity of neutrophils

and illustrated its usefulness in detection of defective neutrophil

functions in the patients with diabetes mellitus, typhoid fever and

protein - calorie malnutrition.

INTRODUCTION

Mzny functions have been ascribed to
polymorphonuclear neutrophils, but their
outstanding feature is their capacity to
phagocytize and degrade a variety of subs-
tances, paticularly bacteria.  Functional
defects of these cells are known to relate
toe the development of bacterial sepsis.
Several techniques have been introduced

for the study of the phagocytosis and bac-

tericidal capacity of neutrophils with vary-

ing degrees of results even in normal in-
dividual,. ~ The resson for this may in
part, be due to the difficulties and com-
plexities of the given methodology plus
the lack of stsndardization of techniques.
We are describing our method which is
rather simple, reproducible by which pha-
gocytic and bacterial killing activities of
neutrophils can be evaluated precisely in

vitro.

* Part of this work had been submitted to the Faculty of Medicine in partial
fulfillment of the requirements for the B.Sc. degree ( Med. Tech. ).

** Chief technologist, Microbiology and Immunology Lab.., Anemias and Mainutri-
tion Research Center, Chiang Mai University.

*¥2 Hematologist, Dept. of Pediatrics, Faculty of Medicine, Chiang Mai University.
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MATERIALS AND METHODS
Phagocytosis and bactericidal properties
of intact leukocytes were determined by a
modification of the method described by
Hirsch and Strauss, (1) as modified by
Quie, et al (2) and by Kauder et al. (3)

ISOLATION OF LEUKOCYTES

Leukocyte suspension were prepared
by dextran sedimentation of heparinized
venous blood: Ten ml. of freshly drawn
bleod was collected into a sterile plastic
syringe containing 200 units of sodium
heparin and 2 ml. of sterile €% dextran
solution was added. After thorough mixing
the syringe was allowed to stand upright
on the plunger for 60 to 90 minutes at
4 °C. (or 30 to 60 minutes at 37°C,).
The supernatant plasma layer containing
leukocytes was then harvested by bent
needle technique and spun in sterile ples-
tic tube for 5 minutes at 200 g. The
cell button was washed twice with sterile
Hank’s balanced salt solution (HBSS), pH
.7.2.  After the last centrifugation the
white cell concentration was determined
by hemacytometer counting, smears were
stained with Wright's stain and differential
leukocyte count was performed. Cell sus-
pension was then resuspend in sterile HBSS
to '-give a polymorphonuclear neutrephils
“{PMN) congehtration of 2% 108 per ml.
: Ordiharily, ofer 05 9 of PMN isolated by

this technique are viable as shown by

B O
Losl B

Vel. 6 No, 1
trypan blue or eosin-Y exclusion method
and their functional integrity were intect
as messured by latex psrticle phagocytasis.
PREPARATION OF BACTERIA

Stationary phase bacteria were used in
the bactericidal assay system.  Overnight
(18 hours) broth culture ( BHI. broth) of
staphylococcus aureus, cosgulase positive,
isolated from the patient eof Chiang Mai
University Hospital was centrifuged and
washed twice with HBSS. A suspension
of bacteria giving an optical density of 0.6
at 620 nm. in a Coleman Junior Spectro-
colorimeter was prepared. This bacterial
suspension was then further diluted and
adjusted with HBSS to give"approximately
2 x 107 b-cteria per ml
PREPARATION OF SERUM

Pooled normal humen sers was frozen
at -20°C in one ml. aliquots and thawed
immediatly before use to provide opsoning.
LEUKOCYTE-BACTERIA SUSPENSION

Phagocytosis studi=s were done in 12x
75 mm. sterile disposzble plastic tube
( Falcon ) by adding 0.5 ml. of the PMN-
rich suspension, 0.1 ml of pooled sera,
0.1 mh of the adjusted bacterial suepen=
sion and 0.3 ml. of HBSS. ' The mixture
providing approximately twe bacteria for
each PMN in the medium containing 10%
serum.  The leukocytes bscteria mixture
tubes tubes were then incubated at 37°C
in .a temperature - controlled water - bath

shaker set at 30 apitation/minutes.
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Phsgocytesis was defermined by exami-
nation of smear from the Jeukocytes = bac-
teris mixture removed at interval and
Wright-stained. The percentage of granu-
locytes containing ingested bacteria and
the aumber of bacteria per cell (phago-
cytic index ) were determined.

The leukocyte bactericidal activity was
determined by the total number of visble
bacteria in the mixture. Twenty five
microliter aliquots of the incubated leuko-
cyte-bacteriz mixture were obtained from
each culture tube at interval, This was
dilutsd with 10 ml. sterile distilled water,
mixed hard with vortex vibromixer for
30 seconds to facilitats osmotic disruptica
of the leukocytes.  Viable bacteria were
counted by diluting this suspension then
mixed with the melted trypticase Soy
Agar snd using a standard pour - plate
technique.

The number of wviable intracellular
bacteria was determined by adding 0.025
ml. aliquor of rhe leukocyte-bacterial mix-
ture to 1.0 ml. HBSS containing 200 mcg.
of Kanamycin sulfate then incubated for
additional 30 minutes. = This mixtuse was
then washed twice with sterile HBSS to
remove the kanamycin and extracellular
bacteria.  The cell button containing the
intracellular bacteria was resuspended in
1 ml. sterile distilled water, mixed vige-
vibromixer for 60

rously with vortex

seconds to facilitate osmotic disruption - of
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leukocytes, The number of visble intra-
leukocytic becteria was estimated by pour=
plate technique as above.
RESULTS

The results of phagocytic studics per-
formed on 8 individuals arc illustrated in
FIGURE I. In normal control individual,
there is an increasing percent of phagocyts
correlztes well with the length of incube-
tion time (exposure time of bacteria to
PMN ).

index is approximately 1.5 (number of

The initial average phagocytic

bacteria ingested per neutrophil leukocyte).
This value may be higher up to 3.0 or
above in certsin condition.  Individual
ncutrophil may ingest as high as 15 to 20
bacteria inte its cytoplasm. Two patients
who has been given corticosteroid therapy
for several months for their renal problems
showed only minimal depression of phzgo-
cytosis in contrast to these with typhoid
fever, protein - calorie malnutrition and
diabetes.

Figure 1I illustrates nicely the normal
pattern of bactericidal activity ( capacity }
of granulocytes of normal individuals. The
other 3 patients with typhoid fever, pro-
tein - calorie malnutrition and disbetes
showed a different pattern consisting of
initial drep of the bacterial population due
to the initia] phagocytosis followed by 2
brief stationary period then increasing bac-
terial population reflecting the inability of
their neutrophils to ingest and kill these

bacteria.
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Kanamycin, in our hands, eliminate
“the possible extracellular bacteria conta-
mination efficiently as well as the penicil
lin-streptomycin combination advocated by
others. It neither interfere with the
-degree of phagocytosis or intracellular
viability of bacteria.

'COMMENTS

The mechanisms of bacterial killing
-of normal PMN leukocytes are not com-
pletely understood: Phagocytosis bacteria
is associated with the rupture of the
leukocyte granules and the discharge of
their contents into the phagocytic vacuole
-containing the ingested organisms. (4)

Leukocytic granules contain a variety of

antibacterial agents among which  are
lysozyme, a number of granular cationic
proteins and mysloper- oxidase. There is
a burst of leukocyte metabolic activity
after phagocytosis that resuits in a sharp
fall in pH in the vicinity of the ingested
particle and in the generation of hydrogen
-peroxide by the cell (5) accompanied by
the death of most organisms.

During the past few years several
~reports have appeared describing patients
exhibiting deficiency in the phagocytic
activity of blood PMN leukocytes. These
-can h& geparated into 2 general types of

functional deficiencies :

1. Deficiency in bactericidal activity:

Leugocytes of  patients  with chronic
- granulomatous diszas have been reported

+10 contain normal amounts of lusezyme,
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peroxidase and phagocytin but they ate
unzble to destroy the ingested microorga=-
aisms or te reduce the NBT to blue
It has

been suggested that this may be due to

formazan during phagocytosis.

the defective operation of cyanide insensitive
NADH oxidase of the leukocytes. (6) The
other examples of this type of defect is
the impared killing of staphalococci, (7)
myeloperoxidase deficiency (8) and Chadiak-
Higashi syndrome. (9)

2. Deficiency of extracellular factors
(andlor the opsonizing factors) including
the opsonic defects described in sickle cell
anemia (10), Miller syndrome (11), and
Tuftsin deficiency (12)- Opsonins are
known to be cither heat labile or heat
stable, the Ilatter being more efficient.
The absence or diminution of adequate
opsonization results in the failure of the
phagocytic cell to engulf the infecting or
target organism. The other examples of
these deficiencies in certain components
of the complements such ss C3,(13)
C5(14) etc.

The possibility of varying amount of
opsonizing activity in our system is elimi-
nated by washing the leukocytes and ad-
ding the pooled fresh human sera. The
other microorganism such as E. Coli, 8.
marcessen has been used sucessfully. Cor-
ticosteroid the’rnpy in humans occasionally

leads to increased susceptibility to bacterial
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infections, Our results in 2 patients agreed
with the others (15) that ct;rtic:ostemids do
not influence the normal phagecytic ability
of PMN leukocytes, but they may interfere
with intracellular killing activity (16) (17).
Selberg and Hellum (18) studies 100
patients with bacterial infections had found
that 32 % of these patients had reduced
bactericidal activity. The reduced granu-
locyte funetion observed seemed to be the
result of the infection rather than the
cause. Some of their patients exhibited
shift to the left of the meutrophil with
reduced bactericidal activity similar to our

patient with typhoid fever. It is impor-

Vol. 6 No. 1°

tant that the functional defects of PMN’
leukocytes of patients with typheid, pro--
tein - calorie malnutrition and diabetes -
should be further investigated especially -

their relation to bacterial sepsis.

SUMMARY

The modified method for determina--
tion of phegocytesis and bactericidal acti--
vity of PMN leukocytes is described. By~
using this method it is possible to detect-
the functional defects of PMN Jeukocytes
isolated from the pstients with diabetes-
mellitus, protein - calorie malnutrition andx

typhoid fever.
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Abstract

Fasting serum glucose in 146 healthy subjects of different ages

were studied. The age ranges from 4 months to 90 years. Ortho tolvidine

method was used. The results shows no statistically difference of blood

glucose levels among age groups, the Blood glucose level varies from 78,9~

81.9 mg4%.

Introduction

There are factors affecting the serum
glucose level including emotional stress,
type of diet, hormones and exercise. For
this reason, the serum glucose may vary
with advancing age. Therefore, to deter-
mine the serum glucose Iellels in Thais of
different age groups is interesting and
worth studying. |
Material and Methed

146 healthy subjects who have no
clinical symptoms and signs and familial
history of diabetes or liver disease were
studied the age range from 4 months to
90 years. The venous blood samples were

drawn in fasting period and plasma was

separated for glucose determinaticn s scen
as possible. Ortho - Toluidine methed was

used. All sample were done in duplicate

Resnit

The results were shown in table I'&
II. The scrum glucose varies from 70-
91.1 mg %; average ranges from 80.2-81.9
mg %, the wvariation is only slight and
there is no statistical significant.
Discussion

The specificity of the reaction, time
needed and the difficulty in determining
bloed, serum er plasma glucose are varible
and depend upon patictilar method.  The

difference of result in festing and post

* Microbiology Division, Anemia and Malnutrition Research Center,

University.

Chiang Mai

** Instructor, School of Medical Technology, Faculty of Medicine, Chiang Mai

University.

—

*** Departorent of Medicine, Faculty of Medicine, Chiang Mai University.
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absorptive periods measured by different
methods are shown in table III (1), Ortho
Toluidine method requires less time for
boiling and gives more specific color reac
tion (2),

with autoanalyzer (3).

It can also be modified to use

The normal blood glucose level in
adult varies from 70-90 mg% by Ortho
Toluidine method, regardless of prolong
fasting. Red bleod cell contains less free
glucose 13 compared to that of the plasma;
certain amount of glucose is converted into
lactic acid (4). The capillary blood glucose
is almost equal to the arterial bloed glu-
cose and it is about 10-30% higher than
There is no

the venous blood glucose.

significant differsnces between arterial,

capillary and vencus blood glucese levels
in diabetics (5, 6)

The C.S.F. glucose varies from 50-70
mg % which is lower than that of plasma.
Continuos glycolysis by the mininges is
considered as a main factor. In diabetes,
the C.8.F. glucose may remain at higher
level for hours even the blood glucose
levels has returned to normal level after
insulin therapy (5).

Glycolysis by the formed elements in
the blood can be avoided by determining
all samples within 24 hours after collec-
tion. Glycolytic enzyme in the plasma may
also caused significant errors. in sample

done after 24 hours of collection. By

diluting the blucd with water 1:80 vjv,”

Vol. 6§ Np. 1

the blood glycolytic mechanism wil] pe
completely inhibited within 2 hours before
protein precipitation is performed. Sterile
physiologic saline can inhibit this glycoly-
tic action but not as complete as water
(8,9,10). Immediate precipitation of blood
protein, freezing or using preservatives
such a8 sodium fluoride, thymol or formal-
dehyde are possible methods to stop the

glycolytic process,

The glucose is removed from circula-
ting blood by diffusion into interstitial
fluid, fluid,

formation of glycogen, oxidation into CO,,

diffusion inte intracellular

H20 and erergy, transformation into lipids
and in certain condition by renal excretion,
On the other hand. It is maintain by G,
I. absorption, glycolysis and gluconeogene-
sis. There are internal facters that regu-
late the blood glucose level including in-
sulin, steroids, growth hormone, thyroid
hormone cathecolamines and others. The
liver seems to be the most important organ
for maintaining blood glucose in fasting
period.  Datta et al ( 11) demonstrate in

animal experiment that hepatectomised

animal will develop symptoms and signs
due to hypoglycemis.

Kolmer reported that thers was no
statistical different of blood glucose due to
scxes. The blood glucose level tends to
increase slightly with age. In the first

24 hours, the blood sugar of a new born
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is about 70 mg%; it will increase to 82
mg % after 8-9 days of age the blood glu-
cose will reach normal adult level of ap-
proximately 2 weeks of age. In premature
baby, the blood glucose is much lower.
The baby born of diabetic mother will
show lower bleod glucose level in the first
12-36 hours after delivery (6).

The amount of glucose absorbed after
each meal, emotional stress and excercise
can affect the blood glucose level in any
individual, Starvation will cause a definite

decrease in  blood glucose within 48

35

hours. It will raise up slightly to subnor-
mal level there after. The level as Jow

as 37 mg % has also been reported.

blood

glucose level but exercise will reduce it.

Emotional stress tends to raise

Severe hypoglycemia and convulsion due
to exercise can be seen in children espe-
cially when returning from school in the
evening.

Variation of type of diet seems to
have no influence on the blood sugar

level in all age groups.

Showing blood sugar levels and number of subjects in different ages.

Table 1.
Age in years no of subject
-10 7
11-20 | 13
21=30 22
31-40 21
41-50 31
51-60 29
61-70 12
71-90 11

range (mg%) average (mg %)
75—88 81.5
70-90.6 80.2
72-91.7 79.2
72—-90 81.9
70-91 ' 78.9
70=90 80.4
72-90 80.2
72-90 §0.3
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Table III Showing normal blood glucose level by different methods.

Fasting blood Post prandial
Method
' glucose blood glucose
1. Folen—Wu 80—-120 < 150
2. Benedict 70=110 < 140
3. Somogyi © + 60-95 < 140
4, Somogyi—-Nelson 70-105 < 140
5. Ori:ho-tol_uidine 70-90 < 140
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Clinical Medicine, 4'th Edition.  Year laboratory examinations. 3 th Edition,

book medical publishers, Inc. 35 East Appleton - Century - Crofts, Inc. New

Wacker Drive, Chicago. 78, 99, 106 York. 76, 79, 1961.

and 281, 1970, 6. Weissman, M. and B. Klsin, Clin. Chem,
2. Hultman, E., Nature. 183: 108 - 109, 4(5): 422, 1957.

1959. 7. Meites, 5. and Bohman. . Clin. Chem:
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son: Clin. Chem. 10 (7): 641, 1964. 8. Landau, B.R., J.R. Leanards and E.M.
4. Harper, H.A., Review of Physiological Barry. Am. ]. Physiol. 201: 41, 1961.
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1967,



MEDICATL

. - - & = .
FFATHAURNIFLENNE 3 ﬁﬂ\ﬂﬂr‘l&l
I BULLETIN OF CHIANG MAT

TECHMOLOGY

Vol. 6 No. 1

Janvary 1973

'SERUM GLYCOPROTEINS IN DIABETES MELLITUS
AND SCHIZOPHRENIA.

Penjun Mayazes,

Maitree

B.Sc. ( Med. Tech. )*

Suttajit, B.Sc., M. Se,, Ph.D. **

Abstract

Chemical determination of serum glycoproteins as proteins -

bound hexose and sialic acid has bheen studied in 54 healthy male

donors, 52 .diabetic patients and 45 schizophrenic pateints. The

average values of protein-bound hexose and sialic acid were found to

be 125225 mg%, 47.8°.12.5% in normal persons,

133245 mg %,

41.36 £10.2 mg?% in diabetic patients 231236 mg%, 49.929.6 mg %

in schizophrenic patients respectively.

group were discussed.

Introduction :

Glycoprotein consists of a polypeptide
chain covalently bound with carbohydrate
as oligosaccharide chains usually through
serine, threonine ‘and asparagine.  The
sugars in the oligosaccharides one amino
sugars, N-acetyl glucesamine and N-acetyl-
galactosamine; neutral sugars, mannose,
galactose snd fucose; and derivatives of
neuraminic acid or sialic acids (1). Human
serum - contains a very large number of
glycoproteins such as orosomucoid, fetuin,
ceruloplasmin, alphaz - glycoproteins, hap-
toglobins,  alphaz - macroglobulins, 7- 5

gammaglobulins, 19-5 gammaglobulins and

The discrepancies among the

transferrin. ~ Many of these specifically
Some

Other func-

play a transport role in blood (2).
are antibodies and hormones.
tions of these serum glycoproteins are still
being investigated.

It has been accumulated in literatures
regarding the elevation of the protein =
bound carbohydrate of serum in a great
number of diseases, such as cancer, tuber-
culosis, rheumatiod arthritis, pneumonia
and myocardial infarction (3). Decreased
levels of some glycoproteins of plasma
have been discussed,  This might be due

to a failure of normal hepatic synthesis

* Department of Pathology, Faculty of Medicine and Ramathibedece Hospital,

** Lecturer, Department of Biochemistry, Faculty of Medicine, Chizng Mai- University.
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or to a loss of glycoprotein in the urine.

Goodman et al. (4) reported that
orosomucoid was elevated in schizophrenic
patients who had no other pathological
conditions. It might be of interest to
investigate seraum glycoproteins in Thai
Schizophrenic persons and diabetes melli-
tus patients. It is the purpose of this
article to report the level of pretein~bound
hexoses in serum of normal persens, schi-
zophrenic persons, and diabetes millitus. in
northern Thailand. A discrepancy among
the groups will be discussed.

Materials and methods

Normal blood serum was obtained
from 45 male donors, aged 20 - 35 years.
52 blood serum of diabetes mellitus and
45 of schizophrenics from Suanprung
Hospital: were brought for analyses of
bound hexoses and sialic acids.
Determination of protein-bound hexoses

Protein-bound hexoses is defined as
those total meuatral sugars covalently linked
with protein precipitated by 95 % ethanol.
It was' determined by the methed of win-
zler (5) 0.2 ml of serum was well - mixed
with 5 ml of 5% ethanol in a graduated
centrifuges tube.

The tube was spun for

15 minates. The supernatant was dis-

Vol. 6 No, 1

carded and the precipitate ‘'was dissolved
with 0.2 ml of 0.1 N NaOH. 0.1 ml, of
the mixture in duplicates wase pipetted into
a test tube (15x150 mm.) and diluted
upto 1.0 ml with distilled water. A blank
was made with 1 ml distilled water 0,25,
0.5 and 1 ml of galactose snd mannose
mixture (0.2 mg/ml) was used as the
standards. The final volume of all samples
and standards:was mede up to 1.0 m] 8.5
ml of oreinol~Hy S04 reagent ® were
added to all the tubes and: weil-mixed by
conversion. The tubes were covered with
marbles to minimize the evaporation and
heated in 2 water bath at 80°C for 15

minutes. Optical densities were read at

540 mu by Bausch & Lomb Spectronic: 20.
Determination of total Sialic. Acid

Total sialic acid was analysed by thie-
barbiturate method (6). To 0.3 ml serum
in a 12%100 mm test tube, 3.2 ml} of 5%
TCA was added, and mixed. The tube
was heated in water bath at 100°C for 15
minutes, cooled in tap water, and centris
fuged for 20 minutes, 0.5 ml filtrate was
drawn mixed with 0.1 ml of 0:04 M
periodic acid and then cooled at 0'C fer

20 minutes, 1:25 ml resorcinol-HC| ** was

added and cooling at 0°C was centinued

* Orcinol-sulfuric acid reagent = a mixture of 60 % H, SO, and 1.6 % orcinol in 30%

H2 804 in a ratio 7.5: 1.

** Resorcinol-HC] reagent = 0.6 gm  Rescrcirol in €0 ml of 2¢ % ECT plus 25 uw wele

Cu 804 and; 40 ml distilled water.
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for another 5 minutes. The final mixture
was placed in boiled water at 100°C for
15 minutes and consequently in a water
bath at 37 C for 3 minutes. The optical
density was_read at 630 mu by Spectro-

nic 20.

Results

Each of Tables 1,2, 3 shows the
comparison of serum protein-bound hexose
and sialie acid in 54 normal scbjects, 52
diabetes mellitus patients and 44 schizo-
phrenic patients respectively.

The average values with standard

deviation of serum. protein-bound hexose

and sialic acid also demonstrated.

Discussion

The average values of protein - bound
hexoses and sialic acid in normal Thai
serum determined in the present study
were 12525 mg% and 47.8 12.5 mg%
respectively (Table 1), The hexose content
is close to that reported by Winzter as
about 121 £2.1 mg% (5). By diphenyla-
mine reaction the level of sialic acid in
normal American serum reported by the
same author was 60.023.1 mg% (5). In
our studies, sialic acid was determined by
resorcinol method, therefore this might
give the lower values.  Besides different
technics of the methods, the discrepancy
might be due to physiological variations,
races and ages of the subjects. Haralam-

bie (7) found that physiological exercises
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caused an incresse of serum glycoproteins.

In this report there seemed to bv;: no
concentation change of glycoproteins in
serum obtained from 52 diabetic patients.
High concentation of glucose in their blood
protein - bound

does not interfere the

hexoses in the serum. The free sugar
was separated and washed out during
protein precipitation with 95% alcohol.
Total sialic acid concentation was also
normal, There was a fluctuation in
analyses of serum bound hexoses and
sialic acid ( Table 2). Shetlar (8) showed
no significant change of serum glyco-
protein in diabetes mellitus, but Srinivasa
et al. (9) reported an increase of galactese-
containing glycoproteins in renal cortical
tissue of the diabetic patients. The latter
report also showed the relationship bet-
ween serum glycoprotein concentration and

the severity of the disease. It is still a

matter of conjecture.

It has been previously reported by
Goodman et al (4) that scrum glycoproteins
were greatly increased in schizophrenic
patients; Our work firmly supported the
i.nv-eatigation, since protein-bound hexoses
in serum of Thai -schizophrenic patients
was two times higher than the normal
Thais (table 3), some rised upto three

times more. All achizophrenic patients

"we observed had no history of pathological.

discases or any physical sickness. the



TABLE 1

Quantitative Analysis of Protein-bound Hexoses and Sialic Acid in Normal Serum

mg.% mg. % mg.% mg. %
No. protein-bound sialic No. protein-bound sialic
hexoze acid hexose acid
1 101 41.0 28 117 79.1
2 90 54.6 29 100 45.5
3 104 43.2 30 208 78.0
4 93 56.0 31 124 52.7
5 154 - 32 141 64.1
6 125 38.5 33 150 64.1
7 149 49.0 34 130 62.2
8 107 = 35 182 48.0
9 237 43.2 36 109 46.0
10 105 35.0 37 155 46.0
11 97 38.5 38 116 42.1
12 129 355 39 143 G
13 90 36 2 40 172 43.3
14 139 55.5 41 127 47.0
15 102 43.2 42 149 -
16 112 36 2 43 116 50.0
17 110 35.0 44 127 42.1
18 95 32.7 45 190 -
19 120 45.5 46 97 52.5
20 100 35.0 4T 148 50.0
21 190 52.7 48 108 38,5
22 118 43.3 49 153 o
23 123 40.8 50 - 137 45.5
24 111 62.0 S 37.4
25 128 57.4 52 155 =
26 73 78.0 53 110 -
27 109 62.0 54 95 -
Protein=bound hexose mezn = 125 T 25 mg %
Sialic acid mean = 47.8 1 125 mg. %




TABLE 2 Quantitative Analysis of Protein - bound Hexoses and Sialic in Seram
Obtained from Diabetic Patients

No. prot:i!:xg-?’[:ound :;? agf?i Na. pmt:’::ﬁﬁoun d sril:%i?j
hexose acid hexose acid
1 111 - 28 170 48.0
2 198 42.0 29 180 56.0

3 177 39.4 30 201 -
4 109 44.2 31 100 39.8
5 109 49,0 32 178 58.4
6 100 38.5 33 203 52.5
oy 84 50.5 34 158 g e
8 154 B - 35 115 26.8
9 150 55.0 36 31 35.1
10 93 49.0 37 213 42.0
11 101 44.2 38 111 24.5
12 116 - 39 210 42.0
13 145 - 40 183 28,0
14 Ly 37.0 41 144 42.0
15 135 49,0 42 131 37.4
16 93 45,5 43 103 33.8
17 125 55,3 44 195 37.0
18 88 - 45 124 33.8

19 85 35.0 46 212 =
20 101 53.7 47 203 44.5

21 i) — 48 189 -
22 81 36.2 49 185 52.5
23 80 31.5 50 102 29.1
24 142 37.4 I & 191 74.5
25 69 ith 52 102 43.2

26 152 ‘ 44.5
27 109 - 37.4
Protein—~bound hexcse mean = 133 £ 45 mg%
‘Sialic acid mean = 4i.36 + 10.2 mg%
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TABLE 3 Quantitative Analysis of Protein-bound Hexoses and Sialic Acid in Serum
Obtained from Schizophrenic Patients

mg¥ mg% mg% mg%

No. protein-bound sialic No. protein-bound sialic
hexose acid hexose acid

i 200 40.7 23 222 39.4
2 151 40.7 24 213 30.4
3 206 55.0 25 215 33.9
4 198 36.0 26 238 45.6
5 167 36.0 27 192 50.1
6 177 46.0 28 237 54.0
7 163 48.0 29 204 66.5
8 198 33.6 30 350 54.0
9 234 50.1 31 263 46.5
10 195 49.2 32 267 73.0
11* 220 57.0 33 211 46.5
12 220 58.4 5 34 206 57.0
13 206 54.0 35 225 51.8
i4 202 64.0 36 247 67.0
15 160 31.0 37 200 38.0
16 187 46.0 38 291 54.0
17 246 : 50.1 39 i 229 50.1
18 297 55.0 40 206 57.0
19 208 46.0 41 285 73.0
20 257 68.3 42 267 55.0
21 191 40.7 £3 178 V- 46.0
22 215 35.0 44 : 340 55.0

Protein—bound hexose._mean = 2%

5
Sialic acid mean = 499 + 9.6 mg%
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marked increase of serum glycoproteins
might be due to the mental stress and
internal metabolic changes in the patients
rather than due to tissue destruction or
proliferation.

Instead of increasing as did the bound
hexaoses, total sialic acid did not change

in the schizophrenic serum. The change

45

that of bound hexoses since sialic acid is

centained as terminal units of serum gly-

coproteins ( 10, 11 ). There is a tendency

to state that those increased glycoproteins

contain less or no sialic acid. Are these

glycoproteins abnormal. To answer the

question intensive investigations on the

glycoproteins  in  schizopzophrenia  are

of sialic acid should be seen along with needed.
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Abstract

Transfer of R -factor mediating tetracycline and chloram-
phenicol resistance from E. coli 5 strains, Proteus 5 strains and Sal-
monella 2 strains to Salmonella 4 strains were accomplished by trans-
ferring 0.2 ml of the Donors 6-hour culture into T'rypticase Soy Broth
and incubated overnight at 37°c. At the end of the conjugation period,
dilutions of mixed culture were plated on selective media of Mac
Conkey plus tetracycline (12.5 ug/ml), chloramphenicol (25 ug/ml)
and nalidixic acid ( 100 ug/ml) and on control plates of Mac Conkey
with tetracycline ( 12.5 ug/ml}, chloramphenicol ( 25 ug/m!) and Mac
Conkey with nalidixic acid ( 100 ug/ml). Only recombinants did grow
on Mac Conkey containing tetracycline, chloramphenicol and Nalidixic
acid.

Four of the 5 E. coli strains, 5 of the 5 Proteus strains

and 1 of the 2 Salmonella strains could transfer their resistance pattern
to Salmonella.  These organisms were isolated from the patients in
Chiang Mai Hospital. They reflect the conditions prevalent of R-factors

transfer in this country.

‘Tntroduction discoversd and introduced to trestment of
Since the discovery of penieillin by infectious diseases. However the problem
Flemming in 1929, many antibiotics are of resistant of the organisms to the anti-

® Department of Medicine, Faculty of Medicine,
Chiang Mai University.
®® Department of Microbiology, Faculty of Medicine, Chiang Mai University.
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biotics that formerly had been used effec-
tive had occurred, for example, Staphylo-
coccus aurens are foumd to be penicillin
resistant in high percentage (1,2). Resis-
tance transfer factor {R—factor) was one
of the most important thing that make
the organisms become resistant to antibio-
tics, and could transfer to antibiotic sen-
sitive organisms, particularly in Entero-
bacteriaceae (3,4,5,6,). Transfer of drug
resistance reported first in Japan in 1939,
They found that E.coli could transfer
drug resistance to Shigella. (7)

R-~Factors are infectious extrachromo-
somal genetic elements called “Episomes”
or Plasmids and did not necessary for
bacterial reproduction (8). Thev consists
of two major components. The first one
is transfer factor or R (tf) This com-
ponent involved replication and mobility
of R—factors. The other part is drug
resistance determinant or R—determinant.
It is responsible for drug resistance and
may have mere than one determinant on
the same R—factors, which usually found
in multiple drug resistance organisms (9).
The chemical nature of R—factors are
double—stranded DNA molecule (10). The
amount of DNA depend upen drug resis-
tamce determinants (11).

Because of R-—factors occurred com-
monly among Enterobacteriacese. These
organisms usually found to be the causative
infections,

agents of gastro— intestinal

Vol. 8 No. 1

particularly in tropical country. In the
patients the pathogenic, Salmonella and
Shigella, are living together with normal
flora, E.coli. This study sattempted to
transfer R—factors mediating chloramphe-
nicol and tetracycline resistance from one
species of Enterobacteriaceae to another.
Materials and Methods
Donor organisms

Five strains of E. coli, Proteus and
two strains of Salmonella were chtained
from diagnostic laboratory, Chisng Mai
Hospitsl.  All were found to be chleram-
phenicol, tetracycline resistant and nali-
dixic acid sensitive by the Kirby Bauer
disc method.
Recipient organisms

The recipient organisms, Salmonella.
4 strains, were isolated from diagnostic
laboratory, Chiang Mai Hospital. All were
found to be chloramphenicol, tetracycline
sensitive and nalidixic acid resistant by
the Kirby Bauer disc method
Antibiotics

Stock solution of chloramphenicol and’
tetracycline, 2500 ug/ml, and nahdixic

acid 5000 vug/m! are divided into 5 ml for

each tube and kept in freezer, -20°C.

After=used the remainder are discarded.
Media
1. Trypticase soy broth was used for
growth {5 ml) and conjugation (10 ml).
2. Mac Conk'ey agar was prepared as.
followed.
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- Mac Conkey agar plate.
- Mac Conkey plate plus chloram-
phenicol 25 ug/ml and tetracycline ( 12,5
uglml ). (Mec+C +T).

- Mac Conkey agar plate plus nalidi.
xic acid 100 ug/ml ( Mc+NA)

- Mac Conkey apar plate plus chlo-
ramphenicol 25 ug/ml, tetracycline 12.5

ug/ml and nalidixic acid 100 ug/ml

Conjugation

Donor and recipient strains were
grown in Trypticase Soy broth (T5Y)
separately for 6 hours at 17° C. After

incubation, 0.2 ml donor and 0.8 mi
recipient were added to 10 ml TSY and
incubated at 37°C fer 24 hours. Then,
the conjugation were diluted and plated
on Mac Conkey plus chloramphenicol and
tetracycline (Mc+C+T); Mac Conkey plus
nalidixic acid (Mc+NA) and Mac Conkey
plus chloramphenicol, tetracycline and
nalidixic acid (Mc+C+T+NA! and incubated
37°C overnight.

"The recombinants did grow en (Mc +
C+T+NA) and rate of transfer are calculated
from :

Recombinant coloniesjcc

Rate of transfer =

Resistant donor coloniesfce
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Results _

The antibiotic susceptibility patterns
of donors and recipients are shown in
table I. When these organisms are plated
on Mae Conkey plus antibiotics, The
donors did grow on Mac Conkey agar
plate containing chloramphenicol and
tetracycline and the recipients did grow
on Mac Cenkey agar plate containing

nalidixic acid enly (Table II),
After conjugation, the recombinants
are resistant te chloramphenicol, tetracy-

cline and nalidixic acid

The result showed that five of the 5
E.celi strains, 5 of the 5 Proteus strains
and [ of the 2 Salmoneila strains could
transfer their resistant pattern to Salmo-
neila. Rate of transfer between E. coli and
Proteus to Salmonella are higher than

Salmonella to Salmonella

The incidence of pathogenic enteric
bacilli isolated from the patients in Chiang
Mai Hospital during January, 1971-Decem-
ber 1971 are shown in Table III and
percentage of drugs resistance are shown

in Table IV.
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Table I Antibiotic susceptibility of the donor and recipient organisms by Kirby Bauer

disc Methed
Organisms Tetracycline. Chloramphenicol | Nalidixic acid.

Donors

E. coli 5 strains R R S

Proteus 5 strains R S

Salmonella 2 strains R R S
Recipients

Salmonella 4 strains S 5 R

R = Resistant

S = Sensitive

Table II Growth of donors and recipients on Mac Conkey agar plate containing
antibiotics

Organisms Mc Mc+C+Tch+NA!Mc+C+T+NA

Donors + + i - I -

Recipients +

]

Table III Incidence of Salmonella, Shigella, Proteus and Enteropathogenic E. coli

Isolated from patients in Chiang Mai Hospital during January, 1971 -

December, 1971
Total Salmonella Shigella: Proteus Enteropathogenic
Specimens
Specimens spp. spp. spp- E. coli
Stool 1666 188(7.08%) | 33(1.98%) | 107(6.60% | 162 (8.52%)
Urine 2823 4(0.14%) | 4(0.14%) | 205(7.26% | 312 (10.04%)




Table IV

Percentage of Resistance to 10 antibiotics among Salmonella, Shigella, Proteus, E. coli

isolated from patients

Resistance to
Organism | Test| Resistant |7 — | | _ ST AR S S~ TN W S T 3
C E oT S K Bac. SD T KF Amp.
Salmonella] 122 77 T B - 98 70 13 —- 67 15 75
sSpp. from 122 | from 122 from120| from119{ from116 from117 | from 95 | from117
63.11% | 63.11% 81.66% | 58.82% | 11.21% 57.26% | 15.79% | 64.10%
Shigella | 36 27 27 5 11 17 6 15 23 14 25 14
Spp. from 36 from 36 | from 6 | from 19 | from 25 | from 35 | from 35 | from 26 | from 62 | from 53 | from 21
75.00% 75.00% | 83.33% | 57.89% | 68.00% | 17.14% | 42.86% | 88.46% | 22.57% | 47.17% | 66.67%
Proteus 312 232 232 20 56 187 104 145 88 m..g 207 187
spp- from 312 | from312{ from 21 | from 64 | from281 ] from309 | from282} from 92 | from 62 | from273 ' from227
74.59% 75.00% | 95.24% | 87.50% ! 66.54% | 33.65% | 51.77% | 95.65% | 8B.69% | 75.82% | 82.38%
E. coli 474 354 354 23 80 347 219 85 122 231 117 269
from 474 | fromd474 ] from 27 | from 94 { from423 | from450 | from412 | from140 | from324 | from394 | from358
74.62% 75.00% | 85.18% | 85.11% | 82.03% | 49.66% | 20.87% | 83.50% | 71.29% | 29.77% | 75.14%
C = Chloramphenicol Bac = Bactrim or Septrin
E = Erythromycin SD = Sulfadiazine
OT = Oxytetracycline I = Tetracycline
S = Streptomycine KF = Keflin
K = Kanamycin Amp = Ampicillin
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Discussion
Biochemical change with can lead to
drug res-irstanCe were hypothesized as fol-
Jows: (a) decreased penetration of the
drug; (b) increased destruction of the
drug; (c) increased concentration of a
metabolite antagonizing the drug; (d) in-
creased concentration of an enzyme utiliz.
ing this metabolite; (e ) decreased quanti-
tative requirement for a product of the
metabolite; (f) alternate metabolic path-
way. Drug resistance due to R - factors
involved with the inactivation or destruc.
tion of drug by bacterial enzymes (8,12),
except R -factors mediated tetracycline
resistance which involved decrease penetra-
tion of drug (13). - Transfer of R factors
~accomplished by conjugation and may oc-
curred both in vivo.and in vitro. However
in vitro is better because there are many
factors affecting the conjugation process(l4).

Pili of the organisms are importance. If

the organisms lack pili they could not

Vol. 6 No. 1

transfer R-factors to other erganisms (6).
Ratio of donors and recipients also affected.
Akiba reported that optimum pH is 7.3 %

0.2 and temperature is 37°C (15).

Media for growth of the denors and
recipient organisms and for conjugation in
this experiment are trypticase soy broth,
the selective medium did not choose be-
cause transfer occurs very rare in selective
modium ( 14 ). From this experiment
almost the donors could transfer R-factors
to Salmorella. These donors are isolated
from the patients and selected in random.
It showed the prevalence of R-fectors in
these organisms, which correlated with
antibiotic susceptibility testing ( Tahle IV).
The R factors may be acquired by =an
intestinal pathogen wupon contact with
these organisms, and the pathegen may

then convey the resistance transfer factor

"back to the original RTF donor or to

other pathogens. Transferable drug resis-

tance is thereby spread (16).
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Micro Electrophoresis

by Suntaree Chalermsri
The Term paper for the degree of B.Sc.
({ Med. Tech.) 1969-1970
School of Medical Technology, Faculty of
Medicine, Chiang Mai University.

.~ o
Taale cellulose acetate 1U%U sup-
porting medium 1.uﬂ'l‘i‘ﬁ"} microelec-
£% e -
trophoresis WNARAIHINIIONITLHANTUN
u
w o 4
49839 hemoglubin A8DANIUN band "
. & - v
galau masinudnauasAuld Thalasse-
mia Hemoglobin E
v o
Cellulose acetate UULUU support-
iz
ing medium ﬂ’lwquﬂunmwm elec-

trophoresis. Tunism hemoglobin

- Mo el

typing 1ABITUNEIUANIILUULNT | WU
Bunandisns  aim AdiRsanbunian
WaAeiaeaantatan) aadaulana-
WABNIIN capillary tube UA3 apply
WE3 1=2 microlitre 123d1MHALA09
WAIILY strip. Buffer 13 T.E.B. Buf-
fer @MIU cellulose acetate lsznay
fig Tris crystal 242 gm., Disodium

EDTA 3.13 gm., Boric acid 1.84 gm.

- ¥ v o [ w
wun iy 2,000 ce. Tapliu pH n
L% -
1% 6.0 nizualdain 500 V. Fraction
P e
3% complete U181 30—40 UM HaN
= [ o [ -
121U zone 901 4A HXIUA 983

s | - ==
hemoglobin §0 LNINA tailing LWNAY

Y asa

paper electrophoresis  UNINU 1D

Mo,
cellulose acetate um‘lugn interfere
1#8 none~heme protein uazluasing

v 1 oo &
hemoglobin solution. LULALNALRDALAY

a -

@, 1 o v A v
AN NUUABIEINIA HATE wrlunm"ld“lm

1IN AENIBLASEINAEINE  IMNILAY

® w e ® P w '
§AINAMTUNINIAIIIUHEANY M UINTIH
dd - -
qa1T3ANNRITRAYNA983 hemoglubin 1%
DANTUAT ),
AINT NIATNA
B.S¢&. ( Med. Tech. )

Transient Prothrombin complex Dificiency
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The Term paper for Degree of B.Se.
( Med. Tech.) .
The School of Medical Technology,
Faculty of Medicine,

Chiang Mait University 1970-1971
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Comparison of in vive and in vitre
toxigenicity tests for Corynebacterium
diphtheriae
Tian Pholpothi B.Sc. ( Med, Tech. ),
The Term paper for the degree of B.Sc.
(Med. Tech.), The School of Med. Tech.,
Faculty of Medicine,

Chiang Mai University 1969-1970
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A study on rats and their ectoparasites
in the municipallity of Chiang Mai and
its vicinity.
by Somchai Imlarp B.Se. ( Med. Tech.)
The Term paper for degree of B. Sc.
({ Med, Tech.) 1%69-1970,
School of Medical Technology, Faculty of
Medicine, Chiang Mai University
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The Relationship between Total scrum

Cholesterol and Serum Protein Bound

fodine for Diagnosis of Thyroid Discases.
by Dr. Muni Keoplung, M.D.,

and Griengsudi  Imchai

From The term paper for degree of B.Sc.

( Med. Tech.) 1970 - 1971

School of Medical Technology,
Chiang Mai University.

Faculty

of Medicine,
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