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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 original
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 workers 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, Chizng 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 circumstances, colour may be accepted.

All accepted manuscripts are subject to copy editing, 20 reprints sre

returned to the author.
Manuscripts should be arranged in this form :—

An abstract of not more than 100 words containing a brief cutline of the-
paper must accompany the manuscript.
Introduction.
Materials and Methods. °
Results of Experiment.
Discussion.

References.
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COLONY - STIMULATING FACTOR (CSF)
IN THALASSEMIC URINES : PRELIMINARY REPORT.
By
Chalaw Buanamjued, B.Sc. ( Med. Tech.)*
Panja Kulapongs, M.D. **

ABSTRACT

The modified method for an in vitro culture of bone marrow

cells is described. The colony stimulating factor (CSF) activity in urines
of normal and diseased children were detected. Thalassemic urines
possess higher CSF activity than normal but still lower than leukemic

urines.

INTRODUCTION. cells are able to proliferate in agar cultures

Recently, the methods of hemato- and form colonies of granulocytes andlor

poietic cell culture in vitro with which macrophages if stimulated by the colony-

colonies of maturing granulocytes can be stimulating factor (CSF). This factor is

grown single cells had been described (1, found in the serum and urine of normal

There is evidence

2,3,4). In the presence of the stimulating
factor colonies of granulocytic and mono-
nuclear cells can be grown from the mar-
row and speen of animals (1,2), and from
human bone marrow (4, 5). Substances
which stimulate murine or human marrow
growth include various cell feeder layer,
urine, serum and conditioned media pre-

pared from tissues (8,9,10). Metcalf and

associates (2, 11). noted that bone marrow

mice and humans.
indicates that CSF function in vivo as
humoral regulator of granulopoiesis and
monocyte formation (7,12, 13).  The ex-
cretion of CSF into the urine appears to
be a major metabolic fate of this subs-
tance. It was noted that serum CSF
levels are elevated in both the conventional
and germ-free mice with leukemia (14, 15,

16). It was also found that CSF level in

* Instructor, Section of Clinicol Microscopy, School of Medical Technology, Faculty

of Medicine.

** Hematologist, Dept. of Pediatrics, Faculty of Medicine, Chiang Mai University.



2

sera and urine from patients with various
types of leukemia were higher than nor-
mal (7, 17):

Thalassemia is basically the inborn
error of globin polypeptide chain synthesis
which affect solely the erythropoietic cells
of the marrow. Leukocytosis and granu-
locytosis are the common findings in these
patients but the CSF activity in thalasse-

mic urines has never been reported.

MATERIALS AND METHODS.

I. Collection and preparation of material.

a. Urine CSF ( modified from Robin-
son et al) (6).

mal individuals and patients were collected

Urine samples from nor-
in sterile bottles.  Fifty ml. portion cf
each sample were dialyzed in Visking dia-
lysis tubing (wall thickness 0.001 inch)
against 3 daily changes of 1,000 mlL of
distilled water at 4 C for 72 hours.
Twenty ml. of the dialyzed urine were
then centrifuged at 9,000 r.p.m. for 15
minutes. The supernatant fluid was mil-
lipore-filtered ( with 0.45 micron millipore
membrane ) then either used immediately
or stored at-20" C. until used.

b. Pooled human sera. Sterile pooled
sera obtained from the Hespital blood bank.

¢. Sterile 6% dextran solution. ( Cut-
ter Lab., Berkeley, Cal., USA.). Keep the
solution at-4 C.

d. Sterile Hank’s solution.
Hank's solution (BBL,

Quest, Cockeysville, Md., USA.) pH 7.2

Prepared

Division of Bio
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then sterilized by millipore-filtered technic.

Keep in the refrigerator.

e. Culture media. The agar media
were prepared by dissolving 1.5 gm. of
Bacto-Agar ( Difeo) in 36 ml of distilled
boiled and

water, autoclaved for 15

minutes. Bring the temperature of the
agar solution to 50" C. (by using 50
C waterbath ) then added 4 m). of Hank’s
solution, 6 ml. of dialyzed urine and 4 ml.
of pooled sera, mixed. Twenty ml. aliquot
of the culture media were pipetted into a
sterile 35 % 10 mm. plastic Petri dish

( Falcon ).

immediately or stored at 4 C.

These culture plates were used

f. Bone marrow cells suspension. Ap-
proximately 2-3 ml. of human bone mar-
row were collected into the sterile hepari-
nized plastic syringe. One-quarter to
one-haif volume of 6% dextran was added
directly into the bone marrow syringe,
mixed well, then the syringe was placed
end-up in the refrigerator for 60 minutes.
The supernatant fluid containing marrow
cells was then transfered ( either by the
pasteur pipette or by squeezing the fluid
through the bented needle) into a sterile
plastic tube containing equal volume of
Hank’s solution.

C., 800 - 1,000 r. p. m. for 5 minutes the

After centrifuged at 4

supernatant fluid was discarded. Tke
sedimented marrow cells were resuspended

in Hank’s solution and cell count done.
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II. Bone marrow culture assays.

Approximately 5x10% nucleated mar-
row cells were transfered on to the culture
plate to make a thin fluid film convering
the media surface. The cell cultures
were then incubated in a humidified candle
jar placed in an incubator at 37" C. The
culture plates were examined daily for the
appearance and sizes of colonies.  Colony
counts were performed at x25 magnifica-
tion using a dissecting microscope with
direct lighting, All tests were done in

triplicate,
RESULTS.
All cell colonies appeared on day 6-

7 but were small and difficult to count.

The accurate estimation of colony numbers

was possible after 10 days.  Colony size
was fairly uniform in any given culture.
It is interesting that :

1. No colony growth observed from
bone marrow cells of aplastic anemia and
chornic myelogenous leukemia when nor-
mal or thalassemic urine were added.

2. There is no difference in colony
formation ability of thalassemia patient and
normal individuals.

3. Thalassemic urines possess highter
CSF activity than normal reflected by the
higher colony counts when they were used
instead of normal urine.

4. Leukemic urine has the strongest
CSF activity. This is in agreement with

previous reports.

TABLE I : EFFECT OF CSF IN DIFFERENT TYPES OF URINE

Colony counts (per 5><105 marrow cel]s)
Subjects e R 3
Normal urine Thalassemic urine ’ Leukemic urine

Normal 26 — ! -
Normal 25 56 ‘ 61
Normal 28 23 | 57
Thalassemia 34 44 ‘ 43
Thalassemia 13 19 30
Aplastic anemia - - ’ 4
CML. - - 7
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pPISCUSSION.

Colony - stimulating factor (CSF) is
a serum glycoprotein of molecular weight
approximately 45,000 (18,19). which is
excreted in the urine and has the specific
activity to stimulate in vitro the pro-
liferation of granulocytes and macrophages.
Detection of CSF activity in serum is
often masked by the presence of lipopro-
tein inhibitors which block the in vitro
action of CSF.

precipitated by dialysis of the serum. Nor-

These inhibitors can be

mal human sera possess uniformly high
inhibitor levels.  Previous studies of sera
and urines from patients with various
types of leukemia indicated that CSF levels
were higher than normal in some patients
and subsequent studies on urines from
such patients have shown fluctuations in
CSF putout during the course of the dis-
ease. (7, 17).

associate ( 23) note the abnormally large

Most recently. Metcalf and

amount of CSF were present in about
half of the urine specimens from patients
with acute leukemia.

Our study indicated that urines of
thalassemic patients possess higher CSE
activity than normal urine.  But caution
is needed in interpreting its significance
since it is noted that higher urine excre-
tion of CSF does not necessarily a reliable
index of serum CSF levels. (23) However,

since clearance in the urine is a major

metabolic fate of CSF (24) the higher

January 1972

output of CSF in urine does suggest a

higher overall level of CSF production in

our thalassemic patients.

Results from animal studies indicated
that cells capable of repopulating the entire
hematopoietic system can be found circu-
lating in the blood stream. It has been
debated whether such cells circulate in
human until Chervenick and Boggs, (27)
and Kurnick and Robinson (28 ) demon-
strated that circulating leukocytes also
capable of giving rise to such colonies but
are considerably less than those from mar-
row cells. The morphology of colony
cells from blood and bone marrow cells
is similar. All colonies appear to begin
as large mononuclear cells (5-10 days) with
a gradual progression to cells with the
morphology of mature granulocytes ( 20-
25 days). Subsequently, many larger
phagocytes appeared in the colonies. (3, 4)
Colony formation was observed after 6-10
days of incubation and increased to a
maximum size of 200 - 1,000 cells after
18 -20 days and then began to undergo
destruction. Colony size was fairly
uniform in any given culture. The rate
of growth observed is considerably slower
than colonies arising from mouse bone
marrow where initial growth can be ob-
gerved within 24 to 48 hrs. and maximum

growth is observed by 10-12 days.

It is interesting to note that in the

in vivo colony sssay system in the mouse,
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colonies of ervthrocytic, megakaryocytic
and granulocytic cells appear on the spleen
of mice following irradiation, (29,30) while
in vitro system only granulocytes and
macrophages have been observed. This

suggests that the in vitro colonies from a

CONCLUSION

Urine from thalassemia patients con-
tain higher colony-stimulating factor (CSF)
activity than normal urine. This is prob-
ably reflecting the higher CSF activity in

their sera and may be partly responsible

more differentiated stem cell than that for granulocytosis observed in these
giving rise to in vivo colonies. (31) patients.
Whether cell colonies arise from a single
stem cell or from several is not entirely
clear at the moment.
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DELAYED LEUKOCYTE COUNT.

Chantra Na Chiang Mai,
M.D. **

Panja

Kulapongs,

B.Sc. (Med. Tech.) *

ABSTRACT

A simple method for preservation of white blood cells for

delayel counting at leisure up to 100 or more days is described.

It's simplicity, rcproducibility with certain degree of accuracy

make it useful for field survey.

INTRODUCTION

Shaper and Lewis noted that with
only slight modification of the standard
method leukocytes can be preserved for a
long period of time so that the total leu-
kocyte count could be performed at con-
venient away from the area of blood col-
lection. We have been using this technic
in the field work in which the total leu-

kocyte counts were done weeks afterward.

METHOD.

The procedure for total white cell
counts were done according to the standard
method. (2) The diluting fuid is made of
4% acetic and is colored pale violet with
gentian violet. A 1 in 20 dilution of

tested blood samples (obtained from 22

individuals ) is made by adding 1 ml. of
venous blood into 19 ml. of diluting fluid
in a plastic container, mix well and tightly
stoppered. Ten spectmens were kept at
room temperature of 25-28" C. and the
rest were kept in refrigerator at 4° C.
Total white blood cell count of these spe-

cimens were determined at regular intervals,

RESULTS.

The results obtained (see table) is

summarized as follow :

1. While being kept at 4" C. the total
white cell counts of the specimens decreased
significantly up to 40 - 509% of the initial
counts within 30 days then remained con-

stant up to 260 days.

® Supervisor, Section of Clinical Microscopy, School of Medical Technology, Faculty

of Medicine.

**® Hemtologist, Dept. of Pediatrics, Faculty of Medicine, Chiang Mai University.
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2. At room temperature the total

white cell counts were fluctuating but
closed to the initial counts up to the ini-
tial counts up to 100 days or longer.
Significantly lowered count encountered
only after 150 days of storage.  This is

in agreement with previous experience. (1)

COMMENTS.

The method used is obviously not for
routine use in clinical laboratory but use-

ful for workers engaged in the field study

rather.

January 1972

CONCLUSION.

The simple method for preservation
of white blood cells for delayed counting
at the convenient time is described. It is

recommended for field study.

REFERENCES.
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TOTAL LEUKOCYTE COUNTS AT VARYING PERIOD

Specimen Day
No. 1 L A8 g 20 4 30 A 50 * 100 * 150 _ 200 _ 230 , 260 ﬁ 290 _ 320 _ 340 360 ﬂ 380 7 400

1 12500 W 11500 10550 11600 11000 10500 11300 9250 10300 7350 10150 _ 8900 | 9400 | 9250 “ 8700 8600
2 7200 6750 | 7050 8800 | 7800 6500 7100 | 6450 6600 | 6700 ﬁ 5650 7 5850 5150 5600 ” 5500 5350
3 6800 7500 7200 7900 . 7650 7050 5450 5200 5250 5250 | 6650 6000 4600 5000 | 4800 4900
4 10200 _ 8600 9650 4 8950 8750 9600 9500 6900 6850 5350 6050 | 6000 5100 5300 ﬂ 4600 4850
5 9350 9550 9400 _ 9900 9300 8900 9500 9300 | 9000 7500 7000 | 7250 7350 7100 = 6850 7000
6 8050 9250 8800 f 8450 _ 8250 9200 8550 8450 7700 8100 | 8400 8000 8250 7700 W 7850 7400
7 4100 4300 4350 m 4200 4450 4600 3700 3350 3650 3550 | 3050 “ 4250 3300 3450 | 3100 3300
8 13650 | 14500 13700 ﬁ 16100 15000 12500 12700 V 12550 14850 m 11250 7 12300 | 11500 13000 12000 _ 12650 12200
9 11300 _ 12900 12500 12950 | 11600 | 10950 11850 6350 7850 5000 2050 2200 1750 { 1600 1250

10 3050 | 3650 3450 3250 3100 3050 3350 3200 3250 2550 | 2800 _ 2400 2900 2850 | 2500 2650
11 6250 | 5440 4150 5600 5500 3500 2850 3100 2700 2900

12 13850 8600 7750 8500 8100 ” 8850 8450 8500 8650 8400

13 7200 h 6400 6200 5700 = 6000 6200 5850 5500 5650 5350 _

14 3750 | 3400 | 3050 3200 | 3800 3150 3100 3350 3100 3400

15 4500 | 3400 M 3900 3200 3400 3400 3350 3300 3150 2900

16 10350 7700 m 6850 5750 f 6100 | 5300 5450 5150 5250 4850 "

17 4450 { 3250 | 4850 3850 4600 4650 4250 4000 4150 4200 m

18 9900 ﬁ 8400 m 5250 5850 | 3700 | 3850 3900 i 3550 3650 3400 _ 7 |

19 10150 9750 _ 8400 8800 “ 8050 7400 7900 7250 7300 6450

20 2250 2300 3250 2700 | 2550 2600 2800 | 2450 | 2400 1900 |

21 9750 7150 _ 8750 7850 M 8100 7500 6500 6800 6400 5750 |

22 10100 9800 9100 8250 9950 8100 6900 7850 | 7950 | 7250 |

NOTE. - Specimens number 1 to 10 were kept in room temperature (25-28°C).
- Specimens number 11 to 22 were kept in a refrigerator (4 ¢C) ~
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ABSTRACT.

A simple method of delayed hemoglobin determination
utilizing filter paper strip clution technic is described. Twenty
microliter of blood sample is transferred fro:p Sahli hemoglobin
pipette on to the filter paper strip. The laftcr is subsequently
immersed in 5 ml. of Drabkin’s solution for 30 minutes and the
hemoglobin content of the solution is measured Spectophotometri-

cally. The blood sample is stable up to 5 weeks or longer period

of storage.

field work.

INTRODUCTION.

In addition to the need for a rapid
and accurate method of clinical hemoglo-
binometry, there may occasionally be a
requirement for a convenient mean for
delayed determination of hemoglobin. The
latter would be useful in certain field in-
vestigations, epidemiological surveys, as
well as when one wish to store a patien’s
blood for a later determination in a clini-

cal laboratory.

It has proved its feasibility and usefulness for

We are reporting our experience with
the simple, filter paper strip elution tech-
nic for delayed hemoglobin determination

and its usefulness in the field work.

MATERIALS AND METHOD.

A volume of 20 cu. mm. blood was
taken up into a Sahli hemoglobin pipette
then carefully transferred on to one end
of a filter paper strip ( Whatman No. 1

or 2, 12x60 mm. size). It was allowed

* Instructor, Section of Clinical Microscopy, School of Medical Technology Faculty

of Medicine.

L Hematologist, Dept. of Pediatrics, Faculty of Medicine, Chiang Mai University.
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to dry in room temperature for about 30
minutes then was kept in the plastic bag
or container. Later, this filter paper strip
was placed in the test tube containing 3
ml. of Drabkin’s solution. The hemoglo-
bin content of the solution was measured
by a standard spectrophotometric technic.
RESULTS.

I. Elution time of blood from the
filter papar. The filter paper strips with
blood samples were placed in separate test
tubes with Drabkin's solutiun. The hemo-
globin content of the solution were esti-
mated at varying intervals.  The results
obtained (see Tigure ) indicated that
complete elution of blood occurred at 30
minutes. Frequent shaking of the strips
or the test tubes enhances the elution rate
but the excessive shaking may cause the
undesirable turbidity of the solution. This
is the result of the dissolution of the
filter paper strip and requires adequate
centrifugation before the hemoglobin con-
tent is estimated. Adequate elution of
the blood sample is also obtained when
the filter paper strip was left in the
Drabkin’s solution for 30 minutes without
shaking.

IL. Effect of storage condition. Filter
paper strips with blood samples were kept
in the closed container ( with minimal
exposure to bright light) at varying
periods of time up to 26 days in either
the freezer (-20° C.), ice box (0 to 4°C.),

January 1972 I

room temperature ( 25-28°C) and in the
car (10-45°C). Each blood sample was
eluted for 30 minutes is Drabkin’s solution
before the hemoglobin content was mes.
sured. The results obtained indicated that:

a. The hemoglobin values obtained
from blood samples kept in different tem-
perature and condition were identical.

0. The hemoglobin values remained
constant during the 36 days of storage.

The most interesting result observed
is the stability of hsmoglobin values
throughout the test period of 36 days. It
may be stible as long as 6 mounths or
longer when it is kept away from light.

I1I. Stability of blood from the pa-
tients with different type of anemia. blood
samples obtained from patients with Tha-
lassemias, leukemias, Aplastic anemias,
G-6-PD deficiency etc. had shown the
stability similar to normal blood.
COMMENTS.

The elution of hemoglobin from the
filter paper strip is completed at 30 mi-
nutes similar to previous experience. (1)
It is recommended that the elution required
only minimal shaking. = Centrifugation is
needed only to eliminate the turbidity re-
sulting from an excessive agitation. Searcy
et al (2) stated that the hemoglobin value
decreases 1.0 to 1.5 gm./100 ml. after
several weeks of storage. Sundharagiati(1)
cautioned that the hemoglobin value de-

creases gradually after 10 days of storage.
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“Our results are in variance with previous
reports and indicated that the hemoglobin
value of blood sample is constant for a
period of 5 weeks or longer if it is being
kept away from the bright light. (3) Al
though our experiment was terminated
after 5 weeks period, there is indication
that the hemoglobin value of the stored
blood simple can be recovered at a much
longer time. We have now utilized this
technic on over 600 individuals during the
field survey of the hill tribes with satis-

factory results.

‘CONCI USION.

A simple method for delayed hemo-
globin determination using filter paper
elution technic is described. The blood
sample can be kept at different tempera-

tures without deleterious effects up to 35

15

weeks providing that it is kept away from
the bright light, It is useful especially

for field survey purpose.
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Abstract

A restaurant inspection in Municipal area in Chiang Mai

Province during January 1967 - January 1968 revealed a high

contamination.

Specimens were drinking water and utensils;

samples from 100 restaurants were collected by cluster random

sampling methods.

Thirty-two percent of drinking water samples

and thirty-six percent of the utensils were found positive for

coliform bacteria.

Actually, foods and water are neces-
sary for the maintainance of health and
life of human being. The ingestion of the
contaminated foods and water may cause
a serious illness especially the gastrointes-
tinal diseases, such as cholera, enteric fe-
ver, amoebic and bacillary dysenteries and
other diseases that represent the gastroin-
testinal symptoms. Many patients are
killed by those diseases yearly and the

socio-economic problems are no doubt oc-

curred, Because of Thailand is a develop-

ing country, most of the poeple are work-
ing outdoor and usually have lunches or
even breakfasts and dinners in the middle
or low-class restaurants.  Therefore, the
unqualified restaurants or food-shops in-
cluding careless cooks, waiter or waitress
who may be carrier will be the source of
transmission of diseases to the customers.

The purpose of this study is to search
for the incidence of coliform becilli in the
restaurants and food-shops in Chaing Mai

Province. The incidence observed would

* Department of Preventive and Social Medicin, Fuculty of Medicine, Chiang Mai

University.

** Department of Microbiology, Faculty of Medicine, Chiang Mai University.
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be an indicator to tell us how dirty the
restaurants or food-shops are, because the
coliform bacilli contaminated in water and
on utensils for food services undoubtedly
are from the intestinal excreta which may
not only exhibit the normal flora but
also the other important pathogens,  Be-
sides, the findings of this study may be
beneficial and good information for the
Municipal Health Department and others
concerned to improve the standard of the
restaurants and food-shops for better care
of health of the people.

Meterials and Methods :

Various types of restaurants and food-
shops in Nakorn Chiang Mai Municipal
area are 450 in number (4). They are
real typed restaurants, Thai food restau-
rants, Chinese Food restaurants, Chinese
noodle food-shops, boiled chicken with oily
rice food-shops and the native Northern
Thai food-shops.

samples of restaurants and food-shop were

About sixteen random

selected from each of six municipal areas
and made the total of one hundred samples.

Two types of specimens were collected
from the water and utensiles. For the
water kept in bottles or other containers
was delivered into the sterile containers.
For the utensils (basins, jars, spoon, folks
and chopsticks, if any), by the sterile
tecnique, the sterile swabs were applied on
each of those mentioned utensils and then

transfered into the lactose broth media.

January 1972

The bacteriological studies included
the total bacterial count and the identific-
ation of coliform bacteria. The latter was
the quantitavive and qualitative measures.
The guantitative measure (total plate count)
was to indicate the number of non-speci-
fied bacteria present in one millimeter of
water samples. The qualitative study was
to identify the coliform bacteria by pre-
sumptive, confirmatory, and complete tests
respectively.

The criterias for grading of the res.
taurants and food-shops were as follows :

1) Grade A: This grade was charac.
terized by concreted buildings, nice rest
rooms and washing places with good lights
and ventilation. The food keeping places
showed a good design to prevent the con-
tamination from transmitters.

2) Grade B: This type of restaurants
was made of wood except the concreted
floor. The rest rooms, washing areas and
food keeping places were in good condition
with good lights and ventilation.  The
general cleanliness was in moderate.

3) Grade C:

buildings and the concreted floor, if any,

They were wooden
it was in bad condition. There were rest
rooms but without the definite places for
washing purpose.  The light, the ventila-
tion and general cleanliness were in mode-
rate.

4) Grade D : This type of food-shops

were situated aside the house or under the
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trees.  The general cleanliness was quite
poor.

Results :

Table I indicates the incidence of co-
liform bacilli in drinking water and food
serving utensils, In drinking water showed
32 per cent of incidence of coliform bacilli.
The E. coli was found in 12 restaurants
so0 the percentage of incidence was 12. The
A. aerogencs was found to be 20 per cent.
The enterococci was also identified and
was 32 per cent. The specimens obtained
from utensils showed 36 per cent of coli-
form bacilli which represent 20 per cent
E. coli, 16 per cent A. aerogenes and 40
per cent enterococci.

Table II illustrates the M.P.N. value
and total plate count present in drinking
water 100 graded restaurants as specified.
There were 7 grade A, 31 grade B, 59
grade C and 3 grade D.
M. P.N. of drinking water found in grade
A, B, C and D was 402, 1105, 1237 and

The average

1247 respectively. The total plate count
was 1,773,667 in grade A, 2,739,595 in
grade B, 5,902,683 in grade C and 6,698,
000 in grade D.

Table III exhibits the incidence of the
-coliform bacteria isolated from drinking
‘water and utensils of graded restaurants as
follows :

1) Grade A restaurants: The total

-examined was 7. In drinking water showed

none of E. coli, 28.5 per cent A. aero-
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genes and 42.8 per cent enterococci. There
were 28.5 per cent of E. coli, 42.8 per
cent of A. aerogenes and 28.5 per cent of
enterococci identified from the food plates.
There were

The drinking
water exhibited 6.5 pee cent E. coli, 27.5

2) Grade B restaurants :

31 restaurants examined.

per cent A. aerogenes and 29.1 per cent
enterococci. The specimens obtained from
the food plate showed 19.4 per cent E. coli,
9.6 per cent A. aerogenes and 38.7 per
cent enterococci.

3) Grade C restaurants : From the
total of 59 restaurants examined, the in-
cidence of 13.6 per cent E. coli, 13.4 per
cent A. aerogenes and 35.6 per cent en-
terococci were observed in drinking water.
The incidence of bacteria on the food plates
represented 16.9 per cent E. coli, 16.2 per
cent A. acrogenes and 44.1 per cent en-
terococci.

4) Grade D restaurants : There were
only 3 restaurants examined. There were
33.3 per cent E. coli, and none of the A.
aerogenes and enterococci shown in drink-
ing water. The food plates showed 66.7
per cent E. coli and 33.3 per cent A.
aerogenes.

Discussion :

In considering the laboratory resuits
of bacteriological studies of drinking water
and utensils obtained from 100 restaurants
in Chiang Mai Municipal area as shown

from above, most of the restaurants seem
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to be rather poor hygienic care and under
standardization. Because, firstly, the total
plate count was over one¢ hundred million
per ml in average in either grade A or
grade D restaurants; secondly, the range
of M.P.N. value was 402-1,142 which was
very much far from the standard of drink-

ing water (M.P.N. 2.2) (3).

Identification of coliform bacteria from
drinking water in Table I showed 32 per
cent (12 per cent E. coli, 20 per cent A.
aerogenes and 32 per cent enterococci) that
represented in all grade restaurants. The
authors would say that the tea-like drink-
ing water is prepared from the tap or well
water without boiling. In addition, the
containers containing drinking water may
be contaminated also. In contrast, some

restaurants serve tea prepared by boiling

water and the coliform bacilli are much

less observed.

One hundred samples taken from
utensils represented 36 per cent 'of coliform
bacteria composed of 29 per cent E. coli,
16 per cent A. aerogenes and 40 per cent
enterccocci,  This incidence is identical
with that of the observed drinking water
Why? It is recognized that the washing
water used to clean the utensils are taken
from the well nearby the lavatory. So,
undoubtedly, the water is contaminated
with the intestinal flora. 'In addition, the

washed bowls or plates are dried with dirty

January 1972
cloths which are used also for other pur-
poses, for example, for cleaning the cutting
plates, knifes and cooking counter. As we
know, Chiang Mai is one of the most
attractive and interesting city, especially
during Songkarn (Native New Year) and
Loi Kratong Testival, for visitors and
tourists who must need focds and drinks
during the stay. If the restaurants are in
poor hygiene and careless in preparing
foods to serve the people, it may say that
those restaurants are the reservoir for

spreading of the diseases.

In conclusion, most of the restaurants
Chiang Mai are much under the standardiza--
tion for health care.  They scem to be
harm to the publics. For the improve.
ment and taking care the people, ones
who concern must take more interest to
the food-shops and restaurants by interval
inspection together with recom mendations
and the laboratory control must be intro-
duced and might be a good source of in-
formation. It is worthwhile to note that
this study is limitted to only the condition
of drinking 'water and utensils used to
prepare and serve foods. There are many
other factors, the cooks, the waiters and
the environments also involved in this
problem. The factors mentioned here are

also needed to solve.
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Table I: Incidence of Coliform Bacteria identified from the drinking
water and utensils in restaurants
TOTAL NUMBER-100 SAMPLES.
ORGANISMS. =i S 5
Drinking Water Utensils
No. Positive % No. Positive | %
Escherichia coli 12 12 20 20
Aerobacter 20 20 16 i 16
Enterococci 32 | 32 40 | 40
Total 64 64 76 1 76
Table II: Incidence of Coliform bacteria in drinking water in
graded restaurants.
Grads of | No. of | Total M.P.N. Organisms

Restaurant| samples | Plate count! Average

Esche-i % | Aero- % |Entero- %

examined, (average) ‘ richia \ | bactor | cocci ‘
Grade A 7 |1,773,667| 402 | o 0 2 28.5 3 |44s
Grade B 31 2,739,595 1,105 2 6.5| 8 !25.5 9 ;29.1
Grade C 59 5,902,683 | 1,237 9 13.6 8 (13.4 21 (356
Grade D 3 6,689,000 1,247 | 1 333 -  =| - [
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Table III: Comparative study of Coliform bacteria idenfified from
drinking water and utensils in graded restaurants.
Grades of | No. of Drinking water Utensils
restaurant | samples EscherichialAerobacter Enterococci!EscherichiaAerobactf;_Enteroc(
examined, Positive % | Positive % Positive % | Positive % Positive %jPositiv-f
Grade A 7 | o 0/ 2 |285| 3 |428] 2 |285 3 |428| 2 28
Grade B 31 2 | 65 8 F2A5 9 |29 % | 194 | 3 9.6 |12 | 38
Grade C 59 o |13.67 8 |13 21 |35.6]10 16.9! 9 ‘16.2726 | 44
Grade D 3 14338 - 4ok | - | = | 2 [667] 1 |33.3] -

Total number; 100

12 | 12.0

S

18 |18.0 |33 [33.0 |20 | 20.0|16.0/ 16.0| 40«

1

1S
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ISOLATION OF ENTERIC PATHOGENS *

“ Comparison of different enrichment and plating media for recovery

of medically important bacteria from human stool specimens”

Netr Suwankrughasn,

Kampol Panas-Ampol, M.D. **

ABSTRACT

To isolate enteropathogenic bacilli from patients’ stool, One gram
samples of fecal specimens were homogenized using glass bead, and swabs
were saturated from this suspension and wsed to inoculate the various agar

media and different enrichment broth media.

B.Sc. (Med. Tech. ) **

After over night incubation

Mec. and SS. agar were inoculated from the enrichment broth media.

Over a one year period, stool cultures of clinical diarrhoea cases
yielded 16 strains of Salmonella typhi, 2 Shigella dysenteriae, 12 Shigella

flexneri, 4 Shigella sonnei, and 11 Proteus morganii.

No media proved

specific for isolation of pathogenic bacteria.

It was the purpose of this investigation to study isolation of entero-

pathogenic bacilli causing diarrhoea in patients, comparing different enrich-

ment and plating media, and determining susceptibility of enteric bacilli

to antibiotics.

MATERIALS AND METHODS

To isolate enteropathogenic bacilli
( Salmonella, Shigella, {Pathogenic E. coli,
V. cholera, and Arizona, ) from Patients’
one gram samples of fecal specimens were

homogenized using glass beads, and swabs

were saturated from this suspension and
used to inoculate the various media ( Mac
Conkey agar (Mc), Eosin methyiene blue
agar (EMB), Xylose lysine medium(XLM),
Salmonella and Shigella agar (SS), Brilliant

green agar (BG), and Bismuth sulfite agar

* This project was supported by National Research. Council.

** Department of Microbiology, Faculty of Medicine, Chmng Mai University.

*** Am. J. Med. 39: 766-769, 1965.




(B3) and different enrichment media (Heart
infusion broht ( HIB ),
broth (GNB), Selenite broth (BS), and
Tetrathionate broth (TB). After overnight

Gram negative

incubation Mc. and SS. agar were incc-
ulated from the enrichment media.
Identification of enteropathcgenic bacilli
was by appropriate biochemical tests and
serological identification. Susceptibility
of enteropathogenic bacilli to antibiotics
( Chloramphenicol, Erythomycin, Strepto-
myecin, Kanamycin, and Tetracycline) was
determined on the pure culture isolates,
using a standardized diffusion technique.
Known cultures (Salmonella species,
Shigella species, pathogenic E. coli Proteus
morganii, and Vibrio cholera species ) were
studies by culturing in Heart infusion
broth at 37° C overnight, and then dilu-
ting the culture with HIB. to 1:1000,
{ 0.05 ml broth culture diluted to 50 ml

with IHIB). A swab was used to inoculate

XLM,,

Four swabs

each diluted culture onto Mec,,
EMB., SS., BG., and BS,,.
immersed into the same dilute culture
were then put into tubes of HIB., GNB.,
SB., and TB. plates and tubes were incu-
bated at 37 C overnight. plats were then
examined and enrichment broth cultures
subcultured to Mc. and 8S., which were

then examined after 37  C overnight in-

cubation.
Known mixed cultures were studied

by using two diluted cultures (1:1000)

January 1972

mixed together in the ratio 1:1. Diluted
mixed cultures were inoculated onto the
plates and in broth uaing the same method

as in the known cultures study.

RESULTS

Salmonella species isolated from clini-
cal specimens included three Salmonella
typhi (S) from stools, three Salmonella
typhi (B) from blood, one Salmonella
typhi (U) from urine and Salmonella para
C . All Salmonella species grew well on
the plates except BS., on which some
strains were inhibited; in broth cultures,
all of the organisms grew well (table L ).

OFf Shigella species cultivated on Mc.,
EMB., XLM., SS., BG., and BS., agar
plates, most were inhibited on SS. and
BS. agar plates.  Some Shigella species
were inhibited in SB. ( table II)

Escherichia coli 0119:B 14 grew on
Me., EMB., XLM., BG,, BS., but it was
inhibited on SS. agar. In HIB., GN, SB,
TB. cultures, it grew well. Proteus Mor-
ganii grew on Mc., EMB., SS., BG., but
In all broth

cultures, it grew well (table III).

did not grew on BS. agar.

11 Vibrio cholera Eltor ( Inaba phage
type 8) were slightly inhibited on EMB,
SS. and completely inhibited on BS. agar.

All grew well in HIB., GN., SB. and TB.
( table IV)

Of the cultures of pathogenic Bacilli
mixed (1:1) with E. coli from human

stools, Some were overgrown by E. coli.
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{( pathogenic bacilli could not be isolated )
{ table V')

Over a one year period, stool cultures
of clinical diarrhoea cases yielded 16 strains
of Salmonella typhi, 2 [Shigella dysenteriae,
12 Shigella flexneri, 4 Shigella soanei and
11 Proteus morganii. No media proved
specific bacteria

{ table VI)

for pathogenic enteric

Results of antibiotic sensitivity tests
( Chloramphenical, Erythromycin, Strepto-
mycin, Kanamycin, and Tetracycline)
:showed most Salmonella typhi sensitived
to Chloramphenicol. Other organisms

‘varied ( table VII)

‘CONCLUSION

Taylor and Harris (1965) compared
-different enrichment ( TSB., GNB., Siliker,
SF., TT.) and plating media (EMB., Mc.,
XLM.) for culture of Shigella species.
Media found suitable for Shigella species
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were EMB., XLM., Mc., TSB., GNB and
Siliker broth.

Gerichter and Sechter ( 1966 ) isolated
Salmonella species from bone meal, and
found BS. better than S8. agar.

In this study, comparison of different
enrichment media and plating media for
recovery of medically important bacteria
from human stool specimens shO\;ved that
most Salmonella species could be isolated
from SS., BG., and BS agar. Other ente-
ropathgenic bacilli were most often isolated
from Mc., EMB. and XLM. If direct
plating was positive, the enrichment cul-
ture was positive, but if direct plating was

negative, the enrichment culture was nega-

tive too.

In routine work, isolation of enteric
bacilli must combine strongly inhibitory
media ( SS., BS., BG.) with less inhibitory
media ( Mc., EMB., XLM.) for maximum

recovery of pathogenic bacteria,
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Table. I Cultivation of Salmonella species.

Direct culture on

culture in Broth

Organisms i L ] i i
Mc EMBXLM|SS BG BS| HIB | GN SB | TB
S.typhi S1 |pn n | pn |pn pn| ps| +ve | +ve +ce \ +ve
S. typhi S2 |pn| ps pn pn pn ps| +ve } +ve +ve +ve
S. typhi S3 |pn pn pn pn pn | ps| +ve +ve ' +ve | +ve
S.typhi B1 |pn ps pn pn pn o +ve +ve +ve | +ve
S.tyyhi B2 |pn pn  pn Epn pn| ps| +ve +ve | +ve +ve
S. typhi B3 |pn |/ pn pn |pn pn| ps| +ve +ve | 4ve | +ve
S. typhi U pn pn  pn ‘pn pn | ps! +ve +ve +ve | +ve
S. typhi CI pn ps pn pn pn ‘ psl +ve +ve +ve L. Fye
S. typhi CI pn‘_ pn | pn ipn 1ipn | n +ve +ve +ve | +ve
Table. II Cultivation of Shigella species.
Direct culture on Culture in Broth
Ll .-l\/l_c_il-;l_l\/iBXLM SS ‘ BG |BS HIi3 _Glzli S;S_- | ?B—

Sh. dysentery 1| pn pn I pn n| ps|n +ve +ve n | +ve
Sh. dysentery 2/ pn ps ‘ pn pn pb n +ve +ve | +ye | +ve
Sh. flexneri 1l Ipn pn 'pn ps pn n +ve +ve n | +ve
Sh. flexneri 2 |pn pn | pn ps pn|n +ve +ve n | +ve
Sh. sonnei 1 ph!'pn |ps | n | pbin +ve +ve +ve +ve
Sh. sonnei 2 pb pn pn n ps1 n +ve +ve n +ve
Sh. boydii 1 pb pn pn n pni n Tve Tve +ve +ve
Sh. boydii 2 pn,pn [pn | n p'm1 pn| +ve +ve +ve I +ve
alkalarescens |pn pn pn pn pb1 n +ve +ve +ve “+ve

Dispar. | i ‘

pn= positive normal size,

pb= positive big size,

n= no growth.

ps= positive small size,
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Table. III Cultivation of E. coli and Protcus morganii.
Direct culture on Culture in Broth
Organisms i ’ \
Mc EMBXLM SS | BG | BS HIB GN SB TB
E.Coli 0019:B14 pn" ps . pn! n | pn | pn| +ve | +ve i +ve +ve
Prot. morganii | pn | ps ‘ pn | pn pn‘ n| +ve | +ve ; +ve +ve
Table. IV Cultivation of Vibrio cholera Eltor (Inaba phage type 8)
Direct culture on Culture in Broth
Organisms NN T TR s - Fieg - =
Mc EMB,XLM ss|BG | BS TA | HIB 1 GN SB TB
Vicholera 2 | pn  ps . pn ps! pb | n pu| —+ve " 4ve +ve +ve
. 3 |pn | ps | pn ps! pb ‘ n | pn| -ve +ve +ve +ve
M 4 |pn ps | pn DSE pb i n pn| +ve Hve +ve +ve
s 7 |ps| ps ‘ pn ps] pb n pn| +ve | +ve +ve +ve
2 10 |pn ps | pn ps| pb n pn| +ve | +ve +ve +ve
% 13 |pn | ps ; pn | ps pb n T pn| +ve +ve +ve +ve
5 14 |pn ps ! Pn | ps pn n|pn| 4ve +ve +ve +ve
. 15 |pn - ps l pn I pb. pb | n pn| -+ve +ve | +ve +ve
wie 16 L ‘ ps  pn 'ps pn n pn| +ve | +ve +ve +ve
4 17 |pn ps ‘ pn ps pn | n pn| +ve . +ve +ve +ve
1) 18 |pn ps  pnips pn| n pn| +ve | t+ve | +ve +ve

#
TA = Tellurite Agar for V.

cholera (SEATO Laboratory)
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Table. V Cultivation of pathogenic bacilli mixed with E. celi from

human stools.

Direct culture on Culture in Broth
Organisms T Wkl : i R e e ;
lMc 1EMB;XLM ss |BG |BS | HIB { GN | SB | TB
E. coli 0119 : | 8l B s R £ E. w8 ] E
B 14+S. typhi
E. coli+S. typhi S S BG4 | & E ‘ E | E E
E. coli+Sh. Sh |Sh |S8h | E | Sk | Sk Sh Sh | E Sh
sonnei |
St cesani b B B | E Rk B e B B 2hes T s E
E. coli+Sh. Sh Sh Sh E |Sh E E E | sh . E
boydii | '
E. coli+Sh. Sh Sh |Sh |[Sh (Sh| E| Sh Sh Sh Sh
flexneri
E. coli+S. S8 89§ ‘i S g— 8 s Ly
para C _5

Table VI. Isolution of enteropathogenic bacteria from patients.

Direct culture on Culture in Broth
Organisms e e = \ i = | 6 I T T
Mc EMBXLM| S8 'BG | BS | HIB | GNB | SB | TB
16, Sal. typhi 12 |12 [11]15] 8| 9 149 ‘15 14 15
2, Shig. dysentery | 1 I i & ‘ | |0 0 1 1 1
1 | |
12, Shig. flexneri | 9 | 8| 6| 9| 6 |1 8 9 6 3
4, Shig. sonnei 4450 198 B LB 178 4 I 2
fron ;
11, Prot. morganii | 6./ .5} 4.1 . 51,3} 0 5 fslast 8 4
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Table VII. Susceptibility of enteropathogenic bacteria to antibiotics.
Chloram I Erythro. | Strepto. Kana | Tetra.
Organisms s | SR e B , \ i
s'mRrR|s|mRr|s|m/R|s|m|rls|m r
16, Sal. typhi 14‘2 0 0‘1.15 1|1 14 115 | ohe s
2, Shig. dysentery| 1[0 [ 1{0 /0 2]1 0 1}{1 0/ 1|1 0 1
12, Shig. flexner | 4/ 0 8]0 | 1 11 0\210 BERE 2 W
i | |
4, Shig. sonnei O 0‘04 0| 1] 3 z‘zoz 1] 1
i |
11,Prot.morganii| 0| 1 100 |0 |11]J0 |1 10}J1]|5 |50 |1 19
S = Sensitive, In = Intermediate, R = Resistant.
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Abstract.

A simple and rapid method is described for separating the serum

lipoproteins into clear, discrete, and reproducible bands by electrophoresis

on cellulose acetate.

beta, pre-beta, alpha-lipoprotein and albumin bound fatty acids.

Lipoproteins were fractionated inte chylomicrons,

Quantita-

tion was accomplished by staining the membranes with Oil Red O and

scanning with The Beckman Analytrol.

Sera of patients with primary or

secondary lipidemias show definitc patterns reflecting changes in lipid

metabolism

Introduction

Lipoproteins are conjugates complex
of specific protein and lipids, which are
phopholipids, cholestero], cholesterol esters,
triglycerides ( Neutral fats), fatty acids,
sterols, carotenoids and fat soluble vitamin
(A, D E K)  They are generally distri.
buted in living matter, cell nuclei, mito-
chondria, cell membranes, chloroplasts,
egg yolk, milk and in the blood stream. (5)

Lipoproteins presented in the plasma

have large molecules, ranged from approxi-

mately 20,000-10,000,000 molecular weight
units and contain from 40-959% lipid res.
pectively. They can be transferred across
the membranous boundaries of cell, and
the large molecules of them can be soluble
in water by the hydrophilic portion, such
as protein and phospholipids, and on the
outside in contact with water, while the
hydrophobic portion, such as the trigly-
cerides, cholesterol are in the interior, shel-

tered from contact with water molecules.
1013

* From the Department of Clinical Chemistry, School of Medical Technology, Faculty

of Medicine Chiang Mai University.
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Oncley et al found that the molecules
of lipoprotein was spherical in shape and
185° A in diameter. Each of them is dif-
ferent in many properties, for example,
solubility in water and ethanol-water mix-

tures, size and shape of molecules, electro-

static reaction and lipid content.

January 1972

Composition of Lipoproteins

When plasma lipids are extracted with
suitable lipid solvent. They can be sepa-
rated into small groups of triglyceride,
phospholipid, and cholesterol in nearly the
same proportion.  Small amount of unes.
terified long-chain fatty acid about 5% of
total fatty ’Qﬁfﬁrmal plasma as shown in

the table below :

Lipids of the blood plasma in man (8)

g 7 mg_/lOO ml
mean | range o

Total lipid 570 | 360=820
Triglycerides 142 I 80-180
Total phospholipid 215 i 123-390

Lecithin - | 50-200

Cephalin - 1 50-130

Sphingomyelins — | 15-35
Total cholesterol 200 107-320

Free cholesterol (non-esterifeid) 55 26—-106
Free fatty acids (non—-esterifeid) 12 ? 6—16

Hillyard & others (1955) studied the human serum lipoproteins by

means of Ultracentrifugation, and analyzed each fraction for protein, phos-

pholipid, free and esterified cholesterol, and triglycerides. The result was

shown in the table below,
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Percentage Composition of Lipoproteins in Man (8)

Density
Lipids :
Phospholipid
Cholesterol free
Cholesterol ester
Triglyceride
Total lipid

Protein

Fraction
A | B | ¢
1.063-1.107 | 1.107-1.220

21 29 20

8 7y 2
29 23 ‘ 13
25 8 ' 6
83 67 | 41
17 33 59

Fraction A consists of B—lipoprotein, density below 1.063

Fraction B consists of ay~lipoprotein, density between 1.063—1.107

Fraction C consists of a;—Iipoprotein, density between 1.107—-1.220

From this study, the B - lipoprotein
{ Fraction A) has higher fat and lower
protein, molecular weight about 1,300,000
in contrast, the lower fat and higher pro-
tein of a-lipoprotein, it has molecular
‘weight about 200,000.

Therefore, the lipoprotein which have
ihigher fat and lower protein must have
lower specific gravity called Low - density
lipoprotein ( Sp. Gr. < 1.063), and lipo-
protein with higher protein and lower fat
«content, called High - density lipopretein
( Sp. gr. > 1.220).

Isolation
Plasma lipoproteins, stable, or unstable,

are a heterogeneous group of compounds

that can be separated into smaller groups
by various ways:
1. Salting out
2. Ethanol salt fractionation
3. Precipitation by antibodies and non-
specific polyanions
4. Chromatography
5. Ultracentrifugation
6. Electrophoresis.

The most significant methods are
Ultracentrifugation and electrophoresis.
Ultracentrifugation (8, 10)

The lipoprotein classes may be isolated
by floatation in the preperative ultracen-
trifuge by selection of the proper solvent

density.  The lipoproteins show different
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rate of floatation when centrifuge in salt
solution, and the migration can be mea-

sured and recorded photographically.

Lipoproteins are classified as having
low density if they show floatation in szlt
solution of density 1.063. Those with
densities between 1.063 and 1.21 are called
high-density lipoproteins (HDL ).  The
low - density fraction (LDF) is further
subdivided on the basis of their floatation
rate in Svedberg floatation unit, Sf. (1 Sf
unit = 10 - 13 cm/second/dye/gm at 26° C).
The subgroup Sf 0-12 is the highest of

the low density fraction and is found in

January 1972

all plasma of all persen. Another subgroup
Sf 12-20 was first characterized by Gofman
and was found in increased concentration.
More recently, Cofman has included this
subgroup in a broader low-density subgroup
(Sf 12-400). This broad group, we shall
see, represent basic low-density lipoproteins
to which variable amounts of triglycerides

have become attached.

Another two subgroups of plasma li-
poproteins are Chylomicrens, which the
density less than water, 0.96, and the
Albumin-bound free fatty acids, consisting

of 99 9% protein and 1% lipid.
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Composition of the lipoproteins in plasma of man (8, 10)
(adapted from Obson & Vester, 1960 and Hoffman, 1970 )
= Composition
218 % Total lipid
" - 12 o .
S % w A BR2] |5 HEE:
Fraction - a8 o0 gl 38 ~ o, = A Ln‘ S
%) 2 2| = £ 2 & 3 B =
o a7 8 a| 3] o ¢ &
CLa) 8l —laeH] S S
. Ol 0| = —=| & ol o
2 il s & N B BIE 8
< 10| Bl &alaat ¥
AlBH| Bl AM DO &
Chylomicrons |[ntestine 0.96 104-1030—10 199 83 ] gl 3} i1
Low density : l |
- i
lipoprotein ‘ |
LDF 1, VLDLP| liver | 0.06—~1.006 {20—-400| 120 | B| 7 93,56i20 1578 1
LDF 2 1.006-~1.019 ] 12-20 40 | B 11|89'29;26‘34I 91 1
LDF 3 1.019-1.063 0-~-12 23801 B121 79132848107 1
High density .
Lipoprotein !
HDL 1 liver 1.063 2 ag
HDL 2 1.063=1.125 40 |ag |33 67 16 43 31 10i -
| |
HDL 3 1.125-1.210 240 { a1 |57 43 13 |46 29| 6| 6
Adi _ | ;'
Albumin~FFA | “pbes 99| 1, 0| 0/ 0f 0l100

LDF
HDL

= Low density fraction

= High density lipoproteins

VLDLP = Very low density lipoproteins.
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Electrophoresis

Electrophoresis of lipoproteins, though
providing a measure of the net electrical
charge carried by a given lipoprotein under
the conditions of electrophoresis.  The
method use barbital buffer as a solvent
and the support media can be starch

medium, agar or agarose, filter paper and

cellulose acetate.

There are 2 differences between lipo-
protein add protein electrophoresis. = The
first is less amount of serum or plasma
sample for protein electrophoresis than
that of lipoprotein electrophoresis. And
the second js the dye for staining. In
lipoprotein staining we use fat soluble dve,
such as oil red O ( Sudan II), Sudan III,
sudan IV, Sudan black or Fat red 7 B

Types of Lipoproteins (5, 7, 8, 10)

By the method of electrophoresis, li-

poproteins are separated into 4 groups ;

(1) Alpha lipoprotein migrate the

greatest distance from the origin with
alpha-globulin and are composed of 20 %
cholesterol and 80 % phospholipids. The
concentration in plasma is about 3 % of
plasma protein or 35% total plasma lipo-
protein, the density ranged from 1.063 -
1.210. Hydrated a -lipoprotein, contains
15 % water and molecular weight is about
165,000-400,000.

Oncley, Scatchard and Brown studied

a - lipoprotein by the method of light-scat-

January 1972

tering and viscometry and found that it is-

oval in shape, about 300x5G A (5, 7)

a -lipoprotein is stable substance con
sisting of higher phospholipid and protein
than the other lipopreteins. It is soluble-
in fat solvent *o form a protein and small
amount of phospholipid, but it can not be
precipitated by polyanions.

In comparison with B-lipoprotein, they
are composed of nearly the same amount
of fatty acid, the ratio of sphingomyelin
and lecithin is 0.2 by weight but there
are more esterified cholesterol and phos
pholipid in a - lipoprotein (7)

{2) Beta lipoprotein migrate with B-
globulir. There are about £% ofplasma pro-
tein or 75% tatal plasma lipid, the density
is batween 1.006-1.063 or 1.03 in average.
By ultracentrifugation, the most part is

separated in Sf 0-12 fraction.

There are no a - but B-lipoprotein in
newborn infant plasma, which composcd of
60 % cholesterol.

B-lipoprotein consists of 20-25% by
weight, 8 % cholesterol, 35 % esterified
cholesterol, 22% phospholipid, 10% trig-
lyceride and small amount of fatty acid.
The ratio of sphingomyelin and lecithin
is 0.4. B -lipoprotein is oval in shape,.
about 15x350°A, and molecular weight of
1.3-32x10.8

B - lipoprotein forms cholesterol andt

glycerides with cold ether or n-heptane.
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Robert and Szezo found that some of

hormones estrogen, estriol, progesterone

and fat soluble carotenoid are carried by
the B-lipoprotein.

(3) Pre-bata lipoprotein migrate sligh-
ty ahead of the B-fraction and has the

density of 0.06 to 1.006 or VLDLP ( Sf
20-400).

Pre - B - lipoproteins are composed of
§59 lipid, mostly triglycerides and 2-15%
protein. (7)

(4) Chylomicrons will not move at
all in the electric field. 'They have the
least density of 0.96% and Sf less than
400 chylomicrons can be seen under dark
field or electron microscope, they are

spherical in shape, 0.1-5.0 microns, but

circulating chylomicrons
than 1 micron (7, 8)

are not larger

Chylomicrons are composed of trigly-
cerides, arounded with phospholipid, cho-
lesterol and small amount of esterified

cholesterol, and the protein content is

about 0.5-2.5% by weight.
In general, the method of electro-
phoretic separation of lipoproteins can be

done by 2 ways, paper and cellulose

acetate methods.

(1) Lipoprotein by paper electro-
phoresis Straus and Wurm separated lipo-
proteins and fixed them by heating at
107-120°C, then stained lipid with fat red
7B decolorized the background in sodium

hypochlorite. The evaluation can be done

by densitometry or photometrically.
Less and Match (11) found that the
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lipoprotein resolution wuss  better when
using buffer containing 1:100 albumin

solution (w/v) due to reduction of adsorp-
tion of protein by the filter paper.  The
lipoproteins are separated into 3 fractions;
a-,pre-B and B-lipoprotein.

(2) Lipoprotein by cellulose acetate :
This method is convenient, less time con-

suming and more distinct than the paper
electrophores’s methed.

Many workers had studied abeut the
lipid staining solution. Colfs and Verheden
used sudan black as a staining, and then
the other used Schiff’s staining.

Chin

and biankenhorn separated

5-10 microliter plasma by running
electrophoresis for 90 minutes, then stained
overnight with oil red 0 dye solution and
cleared with glycerol and evaluated them
by scanning.

Another workers used cellulose acetate
( Sephraphore III, Gelman instrument Co.)
as a supporting media. The time of elec-
trophoresis was about 15-20 minutes at
200-250 voltages. The lipoproteins are
separated into 4 bands, chylomicrons, beta,
pre-beta and alpha-lipoprotein.

Raymond E. Becking Jr. and Ralph D.
Ellefson (3) used cellulose acetate ( Gelman
Sephraphore II1) for separating 0.75 mi-
croliter of serum at 300 volt for 45 mi-
nutes. They compared the separated frac.
tion on cellulose acetate with ultracentri-

fngation method and classified them as

follow :
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Costpprritiectd eld

A

= Point of application

- Chylomicron

= Gamma-lipoprotein

= plasma “ fibrinogen " lipoprotein

= beta - lipoprotein 2

= beta - lipoprotein 1

- very low density pre beta lipoprotein 2
= high density pre beta lipoprotein

= very low density pre beta lipoprotein 1

- alpha - lipoprotein 2

j - alpha - lipoprotein 1

k - albumin - bound fatty acids

Disorders of lipoproteins (4, 7)

Disorders of lipoproteins is due to
abnormality of lipid transport or metabo-

lism.  There are three types of abnormal

lipid metabolism.

1. Dyslipidemia or Dyslipoproteinemia
which have no lipid except fatty acid in
the plasma.

2. Hypolipoproteinemia

3. Hyperlipoproteinemia
Lipoprotein deficiency States (4,7)

These are :-

1. Abetalipoproteinemia due to poor

They
always have mental retardation. The labo-

absorption of lipid in infant stages.

ratory findidgs of plasma are marked lower-

ing of cholesterol and glyceride.  The

beta - lipoprotein fraction cannot be seen
by the electrophoretic method.

2. Hypobetalipoproteinemia. 'The lipid
content in the plasma are lowered in phos-
pholipid, chelesterol and glycerol. By elec-
trophoresis, bsta - lipoprotein fraction is
below normal.

3. Alpha - lipoprotein deficiency. (Tan-
gier disease). The laboratory findings are
lowering in plasma phospholipid and cho-
lesterol, but moderately high glyceride.
Electrophoretic finding is absent of high -
density alpha - lipoprotein.
Hyperlipoproteinemia (4,7, 14)

Frederickson-et al classified hyperlipo
proteinemia by electrophoresis to 5 types

as follow :-
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Typ2 I The serum is milky with cha-
racterized by marked increase in the cho.
lesterol and glyceride. The electrophoresis
shows excess pre-beta lipoprotein.

Type Il Familial hypercholesterolemia,
clear serum with markedly elevated choles-
terol and normal to elevated of glyceride.
The beta-lipoprotein is increased by elec-
trophoretic method when the pre-beta is
increased or normal.

Type III There are moderately elevated
of cholesterol and variable to elevated gly-
ceride (familial endogenous hyperlipemia )
which produce turbidity of serum. Electro.
phoresis  shows increase in ““Floating "'
B-lipoprotein.

Type IV The serum is turbid with
usually elevated glyceride of endogenous
or * carbohydrate - induced "' and slightly
elevated cholesterol. The electroghoresis
shows hyperpre-beta lipoprotein.

Type V This is a mixed type of exo-
There is

The electrophoresis

genous and endogenous origins.
hypertriglyceridemia.
shows hyper pre B-lipoproteinemia and hy-
perchylomicronemia.

Secondary hyperlipoproteinemia, similar

to Type V by electrophoresis study. Feor
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example, Diabetes mellitus, Acute alcoho-

lism and chronic pancreatitis.

Materials and Methods

The method we used in this experi-
ment is of the Fletcher and Styliou (6),
but instead of Sephraphore 1II cellulose
acetate we used Beckman Cellulosz acetate
as for the protein analysis.  And because
of poor separation when 0.25x3 ul serum
was used, so we applied more sample. The
0.25x7 ul. serum showed the best separa-
tion.  All serum specimens were obtained

during postabsorptive period.

Results

The serum lipoproteins are separated
into small fractions of chylomicrons, B,
pre-B, a - lipoprotein and albumin - bound
fatty acids.

From 24 normal serum samples, we
got 0% chylomicrons, 30-70% B-lipoprotein
(average 48.2%), 2.7-20.8% pre-B-lipopro-
tein (average 11.4%), 2.0-13.0% a-lipopro-
tein (average 9.5%) and 9.5-52.6% (average
30.9%) of abumin-bound fatty acids.

The experiment was done on the sera
of various conditions. The results obtained

are already shown in Figure 1-12
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Fig. 1-4 shows serum lipoprotein patterns in normal persons.

Fig. 5-6 shows slightly increased B-lipoprotein and markedly

elevated pre—B-—lipoprotein in case of Diabetes mellitus.

Fig. 7-8 Jaundice serum with increased or normal B-lipoprotein

but decreased or absent of pre—B--lipoprotein.

Fig. 9 is the lipoprotein pattern of cirrhotic serum which has

low B-lipoprotein and absent of a—lipoprotein,

Fig. 10-11 show markedly elevated of B~ and a —lipoprotein in

Multiple myeloma.

Fig. 12 The condition of hypercholesterolemia shows the eleva-

tion of B— and a — lipoprotein but lowering of pre —B-

lipoprotein.

Discussion

with the improved resolution of the
lipoprotein by electrophoresis on the cellu-
loss acetate, this method diluted 1 package

of Beckman buffer B-2 to 1,400 ml. instead

of 1,000 ml. Decreasing in the ionic

strength of the buffer enhances the reso-

lution of lipoprotein in the following ways:
1. Lengthens the overall pattern.

1

2. Separates “* fibrinogen ' lipoprotein
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from bsta-lipoproteins by moving it closer
to the origin. But in this experiment we
used serum, so there are no fibrinogen
shown zt all.

3. Separates beta - lipoprotein into 2
componants, By and B » -lipoprotein.

4. Spreads out and s=parates pre-beta
and alpha components.

Stain which is not froshly made or
stain which has been used previously gives
a poorly-stained pattern. The freshly-made,
supzrsaturated, aqueous - alcohelic solution
of oil red 0 give excellent staining. Fifteen
minutes of staining give the best result;
staining for longer period leads to decreased
intensity in chylomicron and alpha com-
ponents.

Freshly prepired decolorizing solution
can not remove all dye from the back-
ground of the membrane. Excessive expo-
sur: may result in decolorization of lipo-
protein, especially in the chylomicron and
alpha components. This bleaching stopped
quickly by transferring the membrane to
the series of acetic acid washes when the
desired level of decolorization and intensi-
fication is reached. Clearing the memhrane
at over 80° C may cause the fuse of the
membrane to the glass. The presence of
glycerol on the gliss-plate or in the solu-
.tion will impair the clearing of the mem-
brane.

In our experiment, we used Beckman

cellulose acetate membrane, but Gelman

S piraphore 111 cellulcse acetate gives
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clearer background.

Evaluation of sample can be done by
Densitometry as in the protein study. The
comparison between normal serum and
different diseases which involve the lipo-
protein metabolism, we shall see the dif-
ferent of the components only in chylomi-
cron, B, pre-B and a-lipoprotein. A rather
intense band in the position of albumin is
found in this method. The band shows
marked intensification during the bleaching
procedure. The exact nature of this com-
ponent is being investigated (6); it may
represent albumin-bound free fatty acids.

Conclusion

Scanning of the 24 normal serum
shows chylomicrons as 0% B-lipoprotein
48.29% (range 30.4-70.3% ), pre-B-lipopro-
tein 11.4% (range 2.7-20.8% ), a-lipopro-
tein 9.5 % ( range 2.0-13.9%) and albumin

bound fatty acids 30.9% (range 9.5-52.6%).

In condition of primary lipidemia, ie.,
hypercholesterolemia shows significant eleva-
tion of a- and B-lipoproteins but low pre-
B-lipoprorein.

Secondary lipidemia, as in Diabetes
mellitus related with slightly high B-lipo-
protein and marked elevation of pre-B lipo-
protein. ‘Theare are high B-lipoprotein but
low or absent of pre-B lipoprotein in jaun-
dice. In Muiltiple myeloma shows marksd

elevation of both B- and a-lipeprotein.

The detailed modification of the methed

being used in this study was also discussed.
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INCIDENCE OF RABID DOGS IN CHIANG MAI PROVINCE

Prayool Inboriboon, B.Se. ( Med. Tech.), M.Sc.*
Kampol Panas-Ampol, M.D.*
Abstract

Sellers’ stain and immunofluorescent staining were employed to
g A

detected Negri bodies or rabies antigen in dog’s brain for rabies diagnosis.

From 1966 to 1971, one hundred and sixty five dog’s brains were examined

and 119 (72.1%) were positive. The incidence slightly increased in winter

and early summer and most of the specimens came from Amphur Muang.

Thz corrzlation between findings using Sellers’ stain and immunofluorescent

staining is fa'rly good.

laboratorics.

INTRODUCTION

Rabies is one of the most dangerous
infectious diseases and is caused by a virus.
It is endemic throughout the world and is
2 major public health problem. Transmis-
sion of disease to man occurs by the bite
of a rabid animal. Every year in Thailand
many people die from rabies infection,
having been bitten by rabid animals. Dogs
are the most important vector of the dis-
ease to man.  This is a major problem
bezause in our country there are many dogs,
both stray and house- hold dogs. These
dogs are usually closely associated with
man and most of them are not vaccinated

against rabies, so the chance of being in-

Thus Sellers® stain scems to be useful in local

fected by and of transmittry further$ the
rabies virus is higher.

In addition to dogs there are also
many other animals that can transmit the
disease; Phuangsab, A. et. al. (1) found
that 14.7% of rats, squirrels and a skunk-
like animal, trapped in Chiang Mai Pro-
vince, were highly likely to be harbouring
rabies antigen in their brains.

This paper reports our findings on the
incidence of rabid animals, especially dogs
that are caught after biting patients, and
the heads brought to our laboratory for

rabies examination.
MATERIALS AND METHODS

Samples in this study were brought

* Department of Microbiology, Faculty of Medicine, Chiang Mai University, Thailand.
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to the laboratory from different parts of
Chiang Mai Province by the patients. Age,
sex and history of the dogs and patients
were noted if available. After the samples
had been recieved in the laboratory, the
brains are removed with caution, and kept
in the refigerator when these was to be
any deley before examination.
Preparation of Slide

Impression smear slides were prepared
from the brain tissue, Ammon’s horn in
the case nf dog’s brain.  Abcut six small
transverse sections (2-3 mm in thickness)
of Ammon’s horn were placed on a wooden
tongue - depressor, the cut surface facing
upward. Then clean slides, at least two,
one for S:llers’ stain and one for immu
nofluorescent staining, were pressed on the
sections.

Identification of Negri Bodies

a. Sollers’ Stain (2) While the im-
pression smear was still moist, the slides
were immediately immersed in the stain
solution (1 part of 1% Basic fuchsin in
absolute methanol + 2 parts of 1% Methy
lene blue in absolute methanol) for 1-5
seconds, depending on the thickness of the
smear, then rinsed quickly in running
water and air dried without blotting. They
were then examined with the microscope.

Negri bodies are stained cherry red
with deep blue granules, usually intracyto-

plasmic, which can differentiated from

January 1972

other inclusion bedies, particulerly these-
produced by distemper virus (intracyto
plesmic without granu'es ).

b. Immunofluorescent stainirg (2)
The impression smear was fixed in cold
acetone and kept in the deep frecze et -1 5
C to-20"C, for at least two hours, but
After

fixation, the slide was removed and air

overnight was found to be best.

dried, then stained with 2-3 drops of work
ing conjugated antirabies globulin ® spread
carefully over the film with loop, and in-

cubated in a moist chamber at 37°C for
thirty minutes.

After incubation, the smear was washed
with PBS (0.1M, pH 7.%) twice, five
minutes each time, air dried and mounted
with 50 9% buffered glycerol (pH 7.6).
Finally the smear was examined with the
fluorescent micrescope.

Negri bodies or rabies antigen stains
greenish-yellow.

RESULTS

Sellers’ stain and immunofluorescent
staining were employed in this study. From
1966 to 1971, 165 specimens were examined
and 119 were positive (72.1%) ('l'able I
T'he incidence increased from year to year

and seams to be slightly increased in win-

ter and early summer ( Table 1T )
Reg'onal, sex and age distributions of
rabid dogs are indicated in Table 111 and

IV, respectively. The incidence in Amphur

* BBL Division of Bioquest, Cockeysville, Maryland
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Muang was highest and most of them are
in the municipal area.  All age groups of

either sex are susceptible to infection.

The correlation between positives found
by Sellers’ stain and immunofluorescent
staining is fairly good, only three specimens
being found positive by immunofluorescent

staining only (Table V). However these

45

three specimens had been delayed before
reaching our laboratory, and had liquefyied
which tended to make an examination of

doubtful value.

From 84 rabid dogs, 58 ( 69.1%) were
household dogs and 26 ( 30.9% ) were stray
dogs.

Table I Results of rabies examination on dog brains in Chiang Mai

Province, 1966=1971

Years No. of specimens examined No. of specimens positive
1966 11 ’;

1967 2 1

1968 14 10

1969 27 17

1970 51 39

1971 60 45

Total 165 119 (72.1%)
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Table II Monthly incidence of rabid dogs : Jan. 70—Dec. 70 and
Jan. 71-Dec. 71; Chiang Mai

Months 1970 | 1971

! s { J |
No. examined | No. positive | No. examined ! No. positive

January 6 4 3 7
February 5 5 6 5
March i 3 3 7 5
April ' 7 4 5 4
May | 6 5 3 3
june 3 3 + 2
July = - 3 1
August 1 1 2 1
September 7 5 7 6
October 4 3 + 3
November 3 2 4 3
December 6 4 7 5
Total 51 39(76.5%) 60 45 (70%)

Table III Regional distribution of 84 rabid dogs, Chiang Mai, 1970

and 1971
Amphurs No. positive Per cent

Muang 66 78.6
Sansai & 4.8
Mae Rim 4 4.8
Doi Saket 4 4.8
Sankampang 3 3.6
Sarapee 2 2.4
Jom Thong 1 1.2

Total 84 100
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#*
Table IV Sex—Age distribution of 72 rabid dog

]

|

'[ No. positive Per cent
Male 453 62.5
Female 27 . 37,5
Age 1-3 months 8 1411
4-6 months 13 18.1
7=11 months 5 6.9
1-2 years 27 | 37.5
Over 3 years 19 l 26.4

#
Detailed information on 12 rabid dogs is not available

Table V  Correlation between Sellers, stain and Immunofluorescent

staining (FA)

No. of specimens Pos. to Sellers Pos. to FA. iPos.to both Sellers’
examined/No. positive stain only staining only stain &FA. staining
111/84 0 3 | 81
|
i

DISCUSSION

Rabies cases and deaths in man have
increased in Thailand from year to year,
for an example, from 181 cases in 1959
( Northern 28 cases) to 311 cases in 1969
( Northern 50) (3). Rabies in domestic
animals has also increased (4). As is well
known, after clinical symptoms of rabies
have developed the mortality rate is 100%.
In persons exposed to rabies, particularly
those bitten by rabid animals, prophylaxis
is usually carried out by vaccination, often

combined with antirabies serum, especially

in severe cases. Although vaccination is
usually effective there are also dangerous
complications, such as encephalitis, parti-
cularly with brain-tissue containing vac-
cine (5).

better to know wheter the animal was

So that before vaccination it is
rabid or not. It is very important to
keep any suspected animal under observa-
tion for at least 10 days after it has bitten
some person because rabid animals usually
develop signs of rabies within five days.

If the animal is dead, the definite diagno-
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sis of rabies is carried by two methods.
The first one is to detect Negri bodies or
rabies antigen in brain tissue and the other
one is to isolate rabies virus from the brain
or saliva. In detecting Negri bodies in
brain tissue two methods are employed,
Sellers’ stain and immunofluorescent stain-
ing (2). Sellers’ stain is a simple and rapid
method but sometimes lacks sensitivity
and specificity because in some viral dis.
eases, such as distemper, intracytoplasmic
inclusions may be found and these were
difficult to differentiate from Negri bodies.
Immunofluorescent staining is more sensi-
tive and specific although it is usually time
consuming. However, the modification of
the original method is more rapid (6). So
these two methods should be carried out
together. In the experiments reported
here if only Sellers’ stain has been used
three positive brains would have been
missed. However, as mentioned before,
those brains were liquefied, which made

the possibility of examination doubtful.

However, these methods can not dif-
ferentiate whether the virus is alive or
dead. The best and most definite diagno-
sis is to isolate rabies virus from the brain
and sailva by injection into mice, intra-
cranially. Unfortunately, this method was
not performed in our study.

From the experiments reported here
the incidence was found to increase from

year to year, as also reported by SMRL(4).

January 1972

This may result from many factors. Edu-
cation is one factor, increase of the inci-
dence may indicate that the people know
about this disease better than formaly, and
go to see the doctor when they are bitten
by a suspicious dog. From 1966 to 1971,
only 165 specimens were examined. The
number would have been higher if com-
munications and education in the remote
areas were better. This study confirmed
this fact, bscause most of our specimens
came from the Amphur Muang, particu-
larly the municipal area. Although the
specimens examined were small in number,
the positive incidence was high (72.1%).
It may be the fact that most of these
specimens were very highly suspected of
having rabies. These dogs had bitten
patients, and had been killed and brought
to our laboratory.

The incidence in winter and early
summer was found to be slightly increased,
and higher in male than in female dogs.
This is probably because this period is
the breeding season, and dogs usually come
together, particularly male dogs, so that
the possibility of infection is higher.

About sixty nine per cent of the rabid
dogs discovered were household dogs, and
only 31% were stray dogs and all age
groups were found to be susceptible. It
may appear that household dogs are more
susceptible than stray dogs, but it is not

true because most household dogs are free
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“to go about, and are not vaccinated, so
that this situation is not different from
that of the strays. But when household
~dogs became rabid, the opportunities to
bite man are higher than with stray dogs,
and the possibility of capture greater.

In the control of this disease, many
things have to be done such as the elimi-
nation of stray dogs by capture, poisoning,
‘or shooting, and immunization of house-
hold dogs. Immunization is very difficult
because it can be carried omt only in cer-
tain provinces, where supplies of rabies
vaccine are available. Finally, health edu-

«cation should also be given to the people.
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W.H.O. IMMUNOLOGY RESEARCH AND TRAINING CENTRE
IN SINGAPORE.

The WHO Immunology Research and
‘Training Centre ws established in January
1969 in Faculty of Medicine, University
‘of Singapore, Sepoy lines, Singapore 3.
Duriag the first eighteen months Dr. D.S.
Nelsor. was director. [fe successfully con-
‘ducted two regional training courses, and
-also completed some research on immuno.
logical aspects of nasopharyngeal carcino-
ma, leprosy and filarizsis, befora returning
to the University of Sydney in June 1970.
M.J. Simons arrived in Singapore in July,
‘he is director now.

‘The Singapore WHOJIRTC. is the
fifth regional centre established under the
instigation of Dr, H.C. Goodman, chief of
immunology, WHO, Geneva. It field of
‘operation encompasses countries of the
South East Asia (Burma, Ceylon, India,
Indonesia, Maldives, Mongolia, Nepal and
Thailand) and Western Pacific regions
( Australia, China, Japan, Khmer Republic,
Laos, Malasia, New zezland, Philippines,
Republic of Korea, Singapore, Viet-Nam,
Western Somoa, ). It exists primarily to
promite the use of immunological concepts

and techniques in the investigation of

world health problems, technique such as
radioimmunoassay, which can detect mole-
cules present in body fluid in very low
concentrations, are just as useful in the
investigation of hormonal, viral and even

some forms of nervous system diseases.

The major event during the first three
months of 1971 was the 3rd WHO re-
gional immunological training course. Twelve
applicants from 9 countries in the South
East Asia and Western Pacific regions re-
ceived WHO Fellowships to enzble them
to participate in the ten week course. The
course is a post-graduate level survey of
modern concepts of basic immunology and
will include therough grounding in labora-
tory techniques. The topics covered will
include; basic concepts of homoral and
cell-mediated immunity and immunological
tolerance; nature and preparation of anti.
gens, preparation of antisera; nature of
antibody reactions; measurements of anti-
body and immunoglobulin levels; comple-
ment measurement and biological properties;
detection of antibedy producing cell; me-
chanisms of immunnlogical responses and

morphology of immune system-function
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mechanisms and measurement; reticuloendo-

thelial system-functions and measurement
of activity; allergic reaction -in vive and
in vitro models of immediate, Arthus ‘and
delayed-type hypersensitivity; transplanta-
tion immunity-clinical and experimental;
autoimmunity clinical and experimental;
teumour immunity; cell culture techniques.
In addition each student will work on a

special project.

Jauuary 1972

The 4th WHO regional immunology-
course is scheduled to commence on March-
20, 1972 and continue for 3 months. The:
procedure for attendance at the course is.
that an application should initially in each
of countries designated by WHO as in the
South East Asia and Western Pacific-

regions.

Netr  Suwankrughasn
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A New and Potent Bronchodilator

+ Powerful bronchodilating action

+ Rapid relief of symptoms from bronchial
asthma or obstructive pulmonary diseases

«+ Wide margin of safety

« Cardiovascular side-effects are rarely
encountered

« No influence on the central nervous system

A New Hemostatic
Adona (AC-17)

Carbazochrome sodium sulfonate

ADONA(AC-17)is a new water-soluble carbazo-
chrome derivative exerting powerful hemostatic and
capillary reinforcing action which can safely be
administered in massive doses over long periods.
Tablet Injection

Sohamin G

with infusion sets

Pure L-form essential amino acids

L-Lysine HCI Protein supplement in

L-Threonine

L-Methionine 1 ' 1 1 |
e surg;cgl operation, hypoproteinemia,
L-Leucine gastrointestinal disorders,

L-Isoleucine siot 3 A

- Pharitaianine malnutrition, liver dysfuctions, etc.
L-Valine

L-Arginine HCl
L-Histidine HCI

S:‘f,;l:,, . Manufacturing Chemists
TANABE SEIYAKU CO., LTD.
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Glutathione Preparation

GLUTIDE

GLUTIDE contains a naturally occurring form of glutathione (reduced)
being totally synthesized by Tanabe’s new technical process.

Glutathione was first discovered from yeast by Hopkins in 1921,
later found to be widely distributed in animal and plant cells. It is a
biological tripeptide composed of L-glutamic acid, L-cysteine and glycine,
having sulfhydryl group -SH. Glutathione is also present in our living
cells, especially noticeable in liver, spleen, adrenal and erythrocyte.

Clinical studies have been done in internal, surgical, obstetrical,
pediatric, radiological and dermatological fields indicating its excellent
therapeutic effects.

DESCRIPTION
Generic name: reduced Glutathione
Chemical name: r—L—Glutamyl- L—cysteinyl—glycine

Chemical structure:

HaN (l‘ii- CHz-CH2 -CO—-NH-CH-CO--NH-CH2~-COOH
|
COOH CHa>

I
SH ,
(C10H17N306S: 307.33)

BIOLOGICAL AND PHARMACOLOGICAL ACTIONS

1. GLUTIDE promotes oxidation-reduction system of body and
participates in production of energy.

-

GLUTIDE activates both inactive sulfhydryl enzymes and ferrous
enzymes so that metabolism is stimulated well.

3. GLUTIDE acts as a coenzyme especially for glyceraldehyde-3-
phosphate dehydrogenase in glycolysis.

4. GLUTIDE activates enzymes which participate in glucuronide-,
glycine- and mercapturate-cojugation and rhodanation so as to
accelerate the detoxicating function of body.

5. GLUTIDE improves unbalance of acetylcholine<cholinesterase
equilibrium so that one of the allergic conditions is well controled.

6. GLUTIDE antagonizes the formation of ethionine- or ethionamide-
induced fatty liver.

o Manufacturing Chemists
080 TANABE SEIYAKU CO., LTD.

21 Dosho-machi 3-chome, Higashi-ku
OSAKA, JAPAN
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The Hypereosinophilic Syndrome.
M. Lazni-cka. The medical Division of
Hospital Uherske Hradiste, Czechoslovakia.
Vnitroi. Lek. 16: 1046 - 1051, 1970.
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Red Blood cell survival in Aplastic Anemia.

K. Popovic, R. Borota, and D. stanulovic.

Clinic of Internal Disease, Novisad, Yugoslavia.

Serbian Arch. Med. 97: 1295, 1969.
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Identification of Blood Monocytes by
Demonstration of lysozyme
and Peroxidase activity
by Enni Syrin and Anna-maija Raeste From.

Acta haemat. 45:29-35, 1971
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The value of phenol red and chromic
chloride as nonabsorbable gastric indicators.

R.J. Clarke and J. Alexander Williams

From Gut contents Vol. 12, No. 5, May 1971
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Skin Window Studies of the Inflammatory
Responses of Neutropenic Patients.
By D.C. Dale and S.M. Wolff
Blood 38: 138, 1971.
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‘Comparison of Animal Sera for Suitability
in Coagulase Testing

D.S. ORTH, L.R. CHUGG and
A.W. ANDERSON.
Department of Microbiology, Oregon State
University Corvalirs. Oregon 97331.
Applied Microbiology Mar. 1971 Vol. 21
No. 3 p. 420-425
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Paper—Electrophoresis Method for
Estimating Urocanic Acid in urine
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Silva, and Jose Nicolau Clin. Chem.
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A Comparison of the Morphology of Lipid
Absorption in the Jejunum and Tleum of
the Adult Rat
Ralph A. Jersild, J.R. and Robert T. Clayton

The American Journal of Anatomy 131:481,
1971
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BUFFY COAT PREPARATORY TUBE.

Leonard S. Kaplow, M.D.

Technical Bulletin of the Registry of
Medical Technology. Vol. 39, No. 5 1969
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Isolation of Shigellae : VIII Comparison
of Xylose Lysine Deoxycholate Agar,
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Agar, and FEosin Methylene Blue Agar
with Stool Specimens
Taylor, W.I., and Schelhart, D.
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Effect of varyiug The Cross match
Procedure Upon Detection of Anti-D
And  Anti - Kell.

A. SIMMON, LCSLT
American Journal of Medical Technology
Volume 37, Number 3 March 1971.
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The American Journal or Clinical Pathology.
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“ Anergy And Tryptophan Metabolism
in Hodgkin’s Disease ”’

Vincent T. Devita, M.D., Bruce A. Chab-
ner, M.D., David M. Livingston, M. D.,
and Vincent T. Oliverio, Ph. D.
The American Journal of Clinical Nutrition
24: July 1971, pp. 835-840.
Printed in U.S.A.
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