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Human
donors was

(IVDA)

Hepatitis B markers in a study group with
human immunodeficiency virus

infection in Myanmar, 1988

Than-Aung, Khin-Pyone-Kyi, Khin-Yi-Oo,
Khin-Mya-Lwin & Soe-Lwin

National Health Laboratory, Yangon

During 1989, 200 sera, positive for Human Imnunodeficiency Virus (HIV) antibody
by both Enzyme Linked Immunosorbent Assay (ELISA} and Western flot Immuncassay
were selected randomly to be tested for Hepatitis B Virus (HBV) markers.75% of
the sera belonged to intravenous drug abusers with the remaining from
hospitalised patients, blood donors and persons attending the Sexually
Transmitted Disease (STD) Clinics. HBsAg was positive in 12.5%, HBeAg im 3IX,
anti-HBs in 34.5% and anti-HBe in 86% of the test group. Since the epidemiclogy
of HIV and HBY infections are similar regarding the wodes of transmlesion
(parenteral, perinatal and sexual}), the risk groups affected and the occurrence
of chronic asymptomatic infection creating a reservoir for further spread, HIV
infected persons can be assumed to have 8 high infection rate for HBY. In our
study, the infection rate for HBV was very high being 92X.

INTRODUCTION Because of these similarities,
the anti-HIV positive
In Myanmar, the prevalence of provide a useful group

Immunodeficiency Virus

infection in blood both

: 0.39% and the examines the HBV
intravenous drug abusers rate in persons with
comprised the major infection.

group of people affected by

infection with a 51.3% MATERTALS AND METHODS

cases

which to study the spread of
infections. This study
infection

poesitivity rate {1). Hepatitis
B Virus (HBV) infection is
also highly endemic in our
country with a Hepatitis B
surface ant igen {HBsAg)
carrier rate of 9 - 11% in the
general population (2} with an
infection rate of 35% in the
control group and 60% in
health care personnel (3).

HIV and HBV infections share
common epidemiological
features, including modes
of transmission, the risk
groups affected and the
occurrence of chronic
asymptomatic infection
resulting in an inapparent
source of further spread.

Study group

A total of 200 sera positive
for HIY antibrdy by Enzyme
Linked Immunosorbent Assay
{ELISA)} and Western Blot
Immunoassay were selected
randemly to be tested for HBV
markers. The specimens were
collected during 1989 from
patients in various hospitals

and Sexually Transmitted
Disease {STD) Clinics in
Yangon, IVDAs from Insein
Jail, Psychiatric Hospital,

Wet-Htee-Kan (Pyay) and blood
donors from Central Netional
Blood Bank.



Laboratory methods

The selected sera were
screened for HBV markers to
evaluate the infection rate by
using Haemagglutination Test
Kits from Green Cross Company

(Japan). Reverse Passive Hae-
magglutination (RPHA) Kits
were used to detect HBsAg

(Anti-hebscell) and Hepatitis
B{e) Antigen (HBeAG)(e-cell).
Passive Haemagglutination
(PHA)} Kits were used to detect

the antibodies, anti-HBs
(Hebgenscell) and anti~HBc
(Core-cell).

RESULTS

Table 1 showed that of the 200

HIV antibody positive cases,
there were 94 IVDAs of which
890.4% were also infected by
HBV .0f 59 hospitalised casesgs,
the majority being IVDAs, the
infection rate for HBV was
94.9%. Patients and contacts
from the STD Clinics comprised
20 in number with a 30%
infection rate for HBV.Among
the 27 blood donors, 92.6% had
markers for HBV infection. The
overall infection rate for HBV
in HIV infected cases was 92%.

The prevalence of the four HBV
markers in HIV infected cases

was presented in Table 2.HBsAg
was positive in 12.5%,
HBeAg in 3%, Anti-HDs in 34.5%

Table 1. Infection rute of HBY in HiY antibody positive cases

Sr.No. Type of HIV antibody Number tested No,.{+)for Infection rate
positive cases male female HBY markers for HBV (X)
1 Intravenous drug abusers 84 85 90.4
2 Hoapitalised cases 7 4 56 84.9
3 STD patients and contacts 19 1 18 90.0
4 Blood donors 27 25 92.8
Total 187 3 184 92.0

Table 2. Prevalence of HBY markers in HIV antibody positive cases

percentage X

Total tested

HBsAg HBeAg

Anti-HBs

Anti-HBC One or more HBY

markers

200 12.5 3

34.

5 86 8z




and Anti-HBc in B6%.

Figure 1 illustrated the
age/sex specific prevalence of
HBYV markers in the HIV
infected cases, the majority
(86%) being in the age range
of 20-34 years. The peak
incidence (30%) was within 30-
34 years. Of the 200 cases in
this study , only 3 were
females and all 3 of them had
HBV markers.
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Pigure 1. Sex and age specific prevalence of
HABY markers in HIV-antibody positive
canes

The four HBV markers
presenting alone or in
combination with one or more
of the remaining markers were
shown in Table 3. Both HBsAg
and anti-HBc were present in
9.5% of cases indicating acute
or chronic infection or a
carrier state. In addition to
these markers, the presence of
HBeAg marked an increase
infectivity as seen in 3% of
the cases. When anti-~HBc alone
wags detected as in 45% of
cases, it could be one of the
two stages - either during
active infection (when HBsAg
declined but before the
appearance of anti-HBs, the

period)} or recovery
after anti-HBs declined.
Presence of anti-HBs alone
(6%) or in combination with
Anti-HBc (28.5%) signified the
stage of recovery No markers
were detected in 8% of cases
indicating susceptibility
to HBV infection.

window

Yable 3. Bopatitin B markers prasenting
alone or in oombimation im 200

HIV antibody positive oanses

Sr, Hepatitia B markers HIV infected cases

No.

Number X
1 HBsAg + Anti-HBc 19 8.5
2 HBsAg + Anti-HBc +HBeAg 6 3.0
3  Anti-HBc 80 45.0
[ Anti-HBs 12 6.0
5 Anti-HBs + Anti-HBc 57 28.8
[ One or more markers 184 92.0

DISCUSSION

The prevalence of HBV markers
was very high in HIV antibody
positive cases being 92% in
our study. Thia is in
accordance with findings by
Schorr et al. in 1985 who
stated that many patients with
AIDS showed seroclogic evidence
of prior infection with HBV
(4). In our study, HBsAg was
positive in 12,5% of the study
group, which was slightly
higher than the usual carrier
rate of 9-11% in the general
population (2). Schneiderman

et al. in 1988 stated that
although evidence of remote
HBV infection is extremely
common, the HBsAg carrier

rate, chronic active hepatitis
or c¢irrhosis occur no more
frequently in AIDS patients
than in the general population
(5). Evidence of remote HBV
infection was signalled by

3



34.5% of cases being positive
for anti-HBs and also 45% of
cases being present for anti-
HBc alone.

The majority of the HBV.

infected cases was grouped
within 20-34 years of age
{85.5%), the same age range
where blood donors and drug
addicts infected by HIV in
Myanmar were highest (1).

Lane et al. in 1989 stated

that 1in their study of 85
patients with AIDS, abnormal
liver function tests were

found in 48.2% although only
one patient became jaundiced
clinically (6). Liver disease
although usually asymptomatic
is a frequent accompaniment of
AIDS. In our study of 59 hos-
pitalised patients who were
positive for HIV antibedy, 3

presented with viral hepa-
titis.

Several studies have been
conducted concerning the
correlation bhetween HBV and

HIV infections.
in 1988 published that 1liver
involvement generally does not

directly cause morbidity or
regult in death. Biochemical
liver tests are commonly

elevated in 'the‘ AIDS popu-
lation, and alkaline phospha-
tase has proved to be the most

specific enzyme for infil-
trative processes (5).
Twu et al. in 1989 reported

that Hiv-1 tat II1l gene and

the HBV X gene together in-

creased HIV-I long terminal
repeat (LTR} regulated chlo-
ramphenicol acetyl transferase

(CAT) expression above that.

observed
alone,

with either gene
showing a synergistic

4

Schneiderman

effect of the X gene and tat
(7).

Novick et al. in 1388 stated
that in their study on IVDAs
positive for HBsAg, 658X of
them were alsc positive for
anti-HIV {8).In another study
on IVDAs in 1988, Lange et al,
concluded that dual infecticn .
with these 2 viruses may be
responsible for the develop-
ment of fulminant hepatitis B .
in IVDAs (9). ' '

In another sgstudy by Hirshman
et al. , it was stated that 68
of 73 patients (93.2%) with
HIV infection were positive
when tested for the presence’
of HBV-related DNA sequences.
in peripheral bload mono-
nuclear cells (PBMCs| by the.
dot blot method. The data’
showed that the extrachro-
mosomal DNA fragment  that
hybridized  to- HBVDNA was a
natural recombinant between
HIV and HBVDNA and this DNA
played a role in the patho-
genesis of AIDS {(10).

WHO published an interesting
report on the reactivation of
HBV infection in AIDS patients
as shown in a study by Vento .
et al., in 1989 in which 3
anti~HBs positive cases .who
had recovered fully from acute
hepatitis B, presented with
clinical acute hepatitis due
to HBV reactivation after the
development of AIDS (11).

Prof. Hollinger 1in 1987 re-:
viewed data relating to HBV.
and AIDS and ettributed
immunologic defects to HBV.
infection, A reduction of the .
helper-to-suppressocr T <cell:
ratio and depressed Inter~



leukin-2 levels were noted in
patients with acute hepatitis

B and in asymptomatic
carriers. This functional
defect of the helper/inducer
cells may predispose

individuals to infection with
HIV (12).

In conclusion, the effects of
HIV infection on the
expression of hepatitis B and
related liver diseases and on
the development of chronicity
of hepatitis B infections,
deserve attention. Since
theoretically HIV and HBV are
transmitted by similar
parenteral, sexual and
perinatal routes, these
baseline data confirm that HIV
has the potential to cause a

serious effect on the
susceptible population of
Myanmar which  has a high

infection rate for HBV.
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Relationship of symphysio-fundal height
and abdominal circumference to

gegtational age

*Mya-Mya, *¥Khin-Htar-Yi, ¥¥May-Hla &
*Than-Than-Tin

¥ Department of Obstetrics and Gynaecology
Institute of Medicine I, Yangon
**¥ Mandalay General Hospital

Symphysio-fundal height (SF-height), abdominal, circumference (AC), anterior
abdominal wall sgkinfold thickness were measured serially in (506) women with
uncomplicated pregnancies in Mandalay General Hoapital., A total of (2513)
readinga were made. The atandard grapha of above memaurements in relation te
gestational age of fetus were drawn. The correlation coefficient (r) values were
calculated, Both SP height and AC were increased as gestational age but the
numerical values were not equivalent to wgeks of gestation. The engagement of
head and anterior abdominal wall skinfold thickneas did not change the
relatlonship significantly,The normgravidogram, resulting from this study may
be useful in detection of high risk pregnancies in antenatal clinics, although
it cannot reflect the gestational age accurately. Further ressarch work is
necesgsary to detect reliability of this normgravidogram in screening of high
risk cases,

INTRODUCTION accurately reflect the
maturity of the fetus.

Assessment of gestational age Besides, the accuracy of
is an important part of clinical measurements im
obstetric care as it plays a influenced by the size of the
major role in decision making fetus, 1ts presentation, the
with regards to obstetric engagement of the presenting
management. The most c¢ommonly part, the position of the
accepted «c¢linical indicators uterus, weight and height of
of gestational age 1include, the pregnant woman, position
last menstrual period {(L.M.P) of the woman, abdominal wall
and assesasment of fetal size skin-fold thickness, amniotic
by palpation of the uterus. fluid volume and full bladder.
Anderson et al, (1981)
reported from a study on (417) This study is therefore under
pregnant women that fundal take:
heilght measurements were
assumed to be directly (1) to determine the rela-
equivalent to gestational age tionship of symphysio-fundal
in weeks. However, there is no height {with or without
universal agreement as to consideration of engagement of
whether symphysio-fundal head) to gestational age.
height and abdominal {(2) to determine the rela-
circumference measurements tionship between abdominal



circumference (with or without

consideration of anterior
abdominal wall skinfold
thickness) and gestational
age.

(3) to plot a normgravido-
gram in Myanmar pregnant
women.

MATERIALS AND METHODS

Pregnant mothers attending
antematal care c¢linic in M.G.H
from 1-10-1987 to 30-4-1989

were enrolled into the study
if they have uncomplicated
singleton preghancies with

known LMP and previous regular
cycles without use of hormonal
contraceptives during the last
3 cycles preceding the LMP,

Elderly primigravidae,
multiple gEestation,
complications of pregnancy and
chronic maternal diseases were
excluded.

The selected mothers-to-be
were seen at fortnightly
intervals within (36) weeks
and thereafter weekly until
delivery. For all selected
mothers, the following mea-
surements were made, by two of
the four authors only,.

(1) Symphysio-fundal
{SGH) was
centimetres by using a non-
elastic metric tape with the
subject 1in supine position,
legs extended and her bladder
empty. The position of the
uterus was centralized and the
upper border of the uterine
fundus was defined by using
the ulnar edge of the
examiner’s left hand and
marked with a pen. The end of
a non-elastic tape measure was
held against the symphysis
pubis and the distance to the
mark on the uterine fundus was

height
measured in

recorded. Each measurement was
taken to the nearest 0.5 cm.
(2) Abdominal circumference
(AC) was measured in inches at
the level of the umbilicus.

{3) Abdominal wall ' skinfold
thick-ness was measured at the
site which was two inches away

from the center of the
umbilicus on the right and
left gide by using ‘' Haltain

skinfold caliper’. The mean
skinfold thickness was noted
and subtracted from the
measured abdominal
circumference measurement.

(4) If the head was in the
pelvis, +the portion of the
head above the brim was noted
in fifths and measured in
centimeters from the upper
border of the symphysis pubis.
The length of the portion of
the head in pelvis (in cms)
was calculated from the
measured length of the non-
engaged portion of the head
above the brim of the pelvis.
e.g. if one-fifth of the head
above the brim was 2cms, the
remaining four-fifths of the
head in the pelvis would be 8
cms. This celculated length of
the head in the pelvis was
added to the measured
symphysio-fundal height.

An unselected subsample of
{79) pregnant women were
followed from {28) weeks
fortnightly till (36) weeks
and then weekly till delivery.
Their gravidograms were also
drawn.

Statistical analysis

The Mean * 1 SD values were
calculated for each variable.
Correlation coefficients were
calculated. Regression lines
were drawn and the Mean £ 1 8D
values were plotted against
the appropriate gestational
age {(Figure 1,2,3 & 4).
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RESULTS

The total number of pregnant
women studied was (506), out
of which, (274) women

delivered at Mandalay General

Hospital {M.G.H) and {(232)
women did not do so. The
number of patients attending
antenatal clinics regularly

and delivered at M.G.H was
(79) out of (274) total
patients delivered at M.G.H.

In this study, the patient
ranged from age 15-45 years,
the highest percentage was 1in
the (21 to 25) years age group
(35.70%}).

The gravidity distribution was
from primigravida to gravida 5
and above. Primigravida formed
38.33% of total and maximum
group was in gravida 2 to 4
range. {(50.69%).

Regarding the educational
status, most of the subjects
were educated up to primary
level. (45.56%). Most of the
cases (59.96%) belonged te the
low income {less than 500
kyats) group. The mean height
of cases in this study was (5)
feet.

DISCUSSION

In recent years new
technelogies have contributed
much to the estimation of
gestational age. The accuracy
of ultrasound in gestaticnal
age assessment has been widely
studied and increasing role of
ultrascund in obstetrics 1is

establ ished. But routine
ultrasonography of all
pregnant patients is practi-

possible. In many
practices, history
clinical exami-
pPregnancy Aare
of gestational

cally not
cbstetric
taking and
nation during
major methods
age assessment.

Anderson et al (1981)
suggested that combination of
several clinical estimators
including quickening (QIK),

fetal heart tone first audible

with an unamplified
stethoscope{FHT), uterus at
the level of umbilicus ({(UMB)

and fundal height measurements
(F-H) can provide a prediction
of delivery date as precise as
that of a known LMP. They
reported that at least two
obstetric landmarks { FHT),
(RIK) or (UMB) or three or
more (F-H) measurements are
necessary to predict delivery
date. The use of fundal height

measurements has been
disregarded by some authors
because of the wide

variability found in different
measurements . { Beazley &
Underhill 1970},

In 1953, Rumbolz and Mc Googan
showed the association between
reduced growth of the uterine
fundus and intrauterine growth
retardation {IUGR). In the
last decade, the difficulty of
diagnesing intrauterine growth
retardation on abdominal
palpation has been recognised,
In an attempt to facilitate
the diagnosis of intrauterine
growth retardation, several
charts of the symphysis~-fundus
measurement have been made.
(Westin 1977: Belizaen et al
1978, Quaranta et al 1981).
Degpite this, the technique ism
still not popular, probably



because of the lack of agreed
principles (Table 1), the sug-
gested need for an individual
curve for each maternity unit
or each country and the anti-
cipated problem of observer
variation.

In the ©present study, the
inter-observer variation was
eliminated as far as possible
as observations were made by
only two persons. The birth-
weights varied between 3 1lbs
and 8 1lbg 156 ozs. The (8)
babies belonging to the 3 1lbs
to 5 lbs group were all
premature and had no signs of
TUGR nor fetal abnormality.
The mean birth weight in this
study was 6 1lbs and 6 ozs
which was comparable to mean
birth weight of 6 1lbs 15 ozs
for males and 6 lbs 9 ozs for
females, reported by Khin Mg
Lwin and Mya Tu, 1967,

Table 2 showed comparison of

values obtained from
symphysio-fundal height charts
of Westin {(1977), Belizan

{1978) and Quaranta {1981)
with the present study.

As shown in Table 1, Myanmar
values are much legss than the
Western values and therefore
it is apparent that each »p
population should have its own
chart.

In this study, correlation
coeffi-cient (r) between SE
height and weeks of gestation
was 0.99 and when engagement
of head was taken into
account, (r) wvalue decreased
to 0.9.5.Therefore SF height
measurement is reliable
whether head is engaged or not
(Figure 1 & 3).

The correlation coefficient

10

for AC was 0.95

and when

Table 1. Diffarent principles used in
different charts of sysphysis-
fundus weasuresents feor dia-
gnosis of IUGR

Reference Derivation Value to

of chart diagnose IUGR
Weatin Mean birth value of more
(1977) weight 318D than 2 cm below
BOAN (or)
3 consecutive
static or
declining values

Belizan Birth weight VYalue less than

et al, between 10th percentile

(1978) 10th & S0th

percentile

Quaranta Birth weight 2 conaecutive or

et al. between 25th 3 isclated values

{1881) and 80th less than 10th

percentile percentile

Table 2. Comparison of sywmphysio-fundal

height values (Mean in canm)

Gestational Westin

Belizan Quaranta Present

age(weeks) (1877) (1978) (1981) Study
20 18.4¢ 18.5 20.2
24 22.0 22.% 24.1
28 26.0 26.5 28.1 23.1
a2 29.6 30.5 31.8 26.17
38 33.0 33.5 34.7 29.4
40 35.5 34.5 3.3 3l1.6




gskinfold thickness was
subtracted, r value become
0.95, the difference being
0.01 (Figure 2 & 4y,
Hereagain, abdominal wall
skinfold thickness is not
found to influence the AC
measurement and weeks of
gestation significantly. SF-
height and AC measurements

were found te be much less
than actual weeks of gestation
at each visit. Therefore the
universal teaching that SF-
height in cms and AC in inches
is egquivalent to gestational
age in weeks, now seems not to
be true. One can not rely on
these values to predict
gestational age 1in cases who
do not know their last men-
strual date.

There are some reports showing

high specificity (84 - 88%)
and sensitivity (78 - 84%)
rate of fundal height
measurements in screening of
light for gestational age
babies (Metthews Mat hai ,
1987).

The authors suggest that this
simple, cost-effective and
convenient measurement be

utilised at the primary health
care centres in detecting IUGR
for early referral to centres
where facilities are available
for proper management.
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The pathognomonic value of symptoms and signs
in the management of acute respiratory
infections in young children

¥Thein-Thein-Myint & *¥Hwaung-Yin

¥*Ingtitute of Medicine I,Yangon
**¥Mandalay General Hospital

1826 children attending the out patient department of Mandalay General Hospital,
from 1st February 1986 to 3ist January 1987 with acute respiratory infection
(ARI} related symptoms were clasgified by the primafry health workers as mild,
moderate and severe ARI cases (i.e initial classification). These children were
again examined by the investigator (doctor) and appropriate treatment was given.
The cases were followed up till they died or were well. The final classification
was done considering the clinical presentation, reaponse to the treatment and
the outcome of the patient. To deteremine the pathognomonic value of clinical
signs and symptoms in classification of the severity of ARI cases, different
criteria for classification of severe ARI were lald down, the ilnitial and final
classification were compared and their reapective sensitivity and specificity
were calculated. It is concluded that out of the clinical signs and symptoms of
respiratory distresas, tachypnoea, chest indrawing and inability to drink were
found to be important clinical signs and aylmptoms in determination of the
severity of ARI. In addition to the criteria proposed by the WHO, very fast
breathing (i.e respiratory rate over 70/min) with or without wheeze should be
one of the criteria in clagsification of severe ARI.

INTRODUCTION In developing countries in

areas, where there are only

Acute respiratory infections primary health workers to look
{ARI), diarrhoeal diseases and after the children, the
malnutrition are the principal outcome of children with ARI
causes of illness and death in depends upon early detection
children in developing and referral of gevere cases,
countries.Where as diarrhoeal There were evidences to show
diseases and malnutrition have that the application of
recetved considerable standardised case management
attention, acute respiratory and antimicrobial treatment
infections have often been through an intensive programme
ignored until recently. of training and supervision of
primary health workers can

The magnitude of the problem proeduce a measurable impact of
of ARI in Myanmar is similar up to 50% reduction in the
to that of other developing mortality from childhood
countries. ARI is one of the prneumonia in rural areas of
leading causes of morbidity developing countries, WHO
and mortality particularly in working group on case
young infants and children. management of ARI (Geneva 25-
Although the morbidity rate of 29 March 1985) recommended
diarrhoeal disease is slightly that a community health worker
higher than that of ARI, the should consider ARI severe if
mortality of ARIT is the he observes chest indrawing
highest among the five leading with cough, stridor, wheeze or
causes. fever, or cough or fever in a
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child toeo ill to drink. Such a
child was to be given
antimicrobial and referred to
a health centre.

A c¢child breathing fast (over
50 breaths per minute) with
cough, wheeze or fever but no
chest indrawing would have
moderate ARI and could be
treated at home with an
antimicrobial and supportive

measures., Children with mild
ARI ed. with only cough,
hoarseness, fever, running

nose or a red throat should
not be given antimicrobials
but only supportive measures.
Although such a scheme may
improve the prognosis for
young children with ARI, there
is no precise information to
show how effective it is. This
study is to have an answer in
quantitative terms and to find
out the relationship of the
clinical signs and symptoms
with the severity of ARI so as
to determine the pathognomic
value of symptoms and signs in
the management of ARI in young
children.

PATIENTS AND METHODS

The study was done at the out
patient department and
paediatric wards of Mandalay
General Hospital. The study
began with the training of the
primary health workers, PHWs
(Health Assistants) for a week
during the last week of
January 1986. The health
assistants who toock part in
the study were from the rural
health centres near Mandalay
and they were arranged to work
in the out patient department
of the Mandalay General
Hospital in turn. Altogether,
eight health assistants took

part in the study. They were

trained to examine the
children and te fill in the
individual record consisting
of presenting clinical signs
and S ymptomasa and
classification, They were

found to be competent after a
week's training and cases were
taken in beginning from
February 1986,

All children from eagily
accessible areas attending the
out patient department of
Mandalay General Hospital with
ARI related symptoms were
included in the study. The

PHWs {health assistants)
received the children
presenting with ARI related
symptoms and the individual

record was filled in by
observing the symptoms and the

history given by the
accompanying person,Then a
rhysical examination was
performed for relevant

and these as
classification
primary health

clinical signs
well as the
made by the

workers (initial clagsifi-
cation } were racorded
according to the scheme

proposed by the WHO working
group with slight modifica-
tion. There was some
misunderstanding in
interpreting WHO clagsifi-
cation and those children with
very fast breathing i.e
respiratory rate >70/min. were
classified as severe by the
health workers.

The child was then examined by
a prhysician (Assistant
investigator) who according to
his own finding, filled in the

clinical record, made a
provisional diagnosis and
treatment was prescribed.

13



Chest X'ray examination was
done as soon as possible when
there is the poasibility of
pneumconia and when crepita-
tions were heard on auscu-
lation. The individual records
and the corresponding clinical
records were numbered =erial-
ly. No corrections were made
on individual records filled
in by the health workers. The
assistant investigator issued
an appointment card for each
follow-up examination and the
date on the clinical record
was noted.If the patient did
not return to the hospital on
the date due,a home visit was
done. The patients were
followed wup till they were
well and the results were
recorded. When treatment was
terminated, the final
diagnosis with its appropriate
classification {final
classification) was made by
the paediatrician (Principal
investigator) and were
recorded. The final classi-
fication was done according to
the criteria shown in Table 1.

Table 1. Criteria for final classification

Moderate ARI

During the first twelve months

of the study 2171 children
with ARI from easily
accessible areas were

collected., Chest X'ray could
not be done in some of the
pneumonia cases due to
unfavourable circumstances e.g
X'ray machine out of order,
electricity failure etc. When
the data collected during
periods when X'ray examination
was not feasible were excluded
from the study there were a
total of 1826 cases and the
analysis was done on these
1826 cases.

RESULTS

To determine the pathognomonic
value of c¢linical signs and
symptoms in classification of
the gseverity of ARI cases, di-
fferent criteria for classifi-
cation of moderate and severe
ARI were laid down,the initial
and final classification were
compared and their respective
gensitivity and specificity
were calculated,

Pregence of one or more of the following:-

1. Positive chest X'ray finding involving up to 50% lung parenchyma.
2. Initially classified mild ARI cases who required antibiotics because of the

worsening of signs and symptoms.

(a) Crepitations on nuscultation.o
(b) Persistence of high fever »38 € for wore than 3 days without

antibiotics.

Sevare ARI

Presence of one or more of the following:-

. Cyanosis,

LR

. Positive chest X'ray finding involving more than 50% of lung parenchyma.
. Respiratory distress needing oxygen therapy.

. Worsaning of the condition with injection Procaine Penicillin or oral co-

trimoxazole or oral amoxycillin or ampicillin within or after 4 days of

therapy.
5. Expired from AR

14



Table 2 was prepared using the the proposed WHO classifica-

proposed WHO clagsifica- tion and the classification
tion.Table 2a was prepared that was used in this study
with the classification used respectively.Table 2d was pre-
in this study . Table 2b and pared by omitting ‘inability
2c were prepared by the addi- to drink" as one of the
tion of nasal flaring as one criteria for ‘severe' in the
of the criteria for severe to proposed WHO classification.

Table 2, Compariaon of initial and final classification
(W.R.0 Clasaification)
February 1988 - January 1987

Criteria for severe
1. Cough and chest indrawing.

2. Cough or wheeze plus not able t¢o drink.
3. Cough with wheeze plus very fast breathing (>70/min.)

Final Total Initial classification

Classification Severe Moderate Milad

Severa 139 119 20 0

Moderate 394 12 291 91

Mild 1293 o 13 1280

Total 1826 131 324 1371
Sensitivity (%) Specificity (X)

Savere 1197139 = 85.61 (1293+394-12)/(1293+4394)-99.29

Moderate 291/3%4 - 73.86 (1293+4139-33)/(1293+139}=97.170

Hild 1280/1293=- 98.99 ( 394+139-91)/( 394+139)=-82.93

Table Z2a. Comparison of initial and final classgification
{(Mamdalay)
February 1986 - jenuary 19487

Criteria for severe
1. Cough and chest indrawing
2. Cough and mnot able to drink
3. One or more respiratory symptoms and =igns
plus very fast breathing ( »>70/m)

Final Total Initial classification
claggification

Severe Moderate Mild
Severe 13% 138 1 0
Moderate 394 26 277 91
Mild 1293 0 13 1280
Total 1826 164 291 1373
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Severe
Moderate
Mild

Sensitivity (X)

1384139 = 89,28
2717/394 = 70.30
1280/1293- 98.99

specificity (X)

Table Zb. Comparison of initfal and final clasaification
Tebruary 1986 - January 1987

Criteria for severe

1.

Cough and chest indrawing

2. cough and unable to drink
3. Cough with vwheeze plus very fast breathing
4.Cough and nasal flaring

(12934304-26)/(1293+384)=938.48
(1283+139-14)/{1283+139)=988.02
( 394+139-91)/( 394+139)=82,93

(>70/min.)

Final Total Initial classification
classification

Severa Moderate Mild
Severe 139 120 19 0
Moderate 394 16 281 91
Mild 1293 3 13 1277
Total 1826 139 319 1348

Sensitivity (X) Specificity (%)

Severe 1207139 = 86,33 (12934394-19)/(1293+384)-98,87
HModerate 2877394 - 72.84 (1293+4139-32)/(1293+139)=97,77
Mild 1277/1293= 98.76 { 394+139-81)/( 394+139)-82,93

Table 2c. Comparison of initial and final classification
Pebruary 1938 - January 1987
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Criteria for severe

Cough and chest indrawing

2. Cough and not able to drink
3. One or more respiratory symptoms plus very fast
breathing (>70.min.)

4. Cough and nasal flaring
Final Total Initial classification
classification

Severe Moderate Mild
Severe 139 138 1 0
Moderate 394 29 274 91
Mild 1293 3 13 1277
Total 1826 170 288 1368
Sengitivity (X) Specificity (X}

Severe 1387139 = 99.28 (12934394-32)/(1293+394)=-95.10
Moderate 274/394 = 69.54 (1293¢139-14)/(1293+139)-99.02
Mild 1277/1293= 98.76 { 394+139-91)/( 394+139)=82.%83



Table 2d¢. Comparison of initial snd final clamsification

Februsry 1986 - January 1987
criteria for severe

1. Cough and chest indrawing
2, Cough with wheeze plus very

fast breathing (»>70/min.}

Tinal Total initial classification
classification

Severe Moderate Mild
Severe 139 104 32 3
Moderate 394 7 293 94
Mild 1293 o 13 1280
Total 1826 111 338 1377

Senmsitivity (X)

Severe 1047139 = 74.82
Moderate 293/394 = 74.37
Mild 1280/1293= 98.99
DISCUSSION
It was found that the sensiti-
vity and specificity were

similar for criteria that was
used in this study and the
criteria proposed by the WHO
except for the sensitivity for
severe ARI in which the result
was better with the criteria
that was used in this
studv.(99.28% Vs 85.61%). It
shows that with increasing
respiratory distress, there 1is

increasing tachypnoea.
Therefore very fast breathing
{i.e respiratory rate

>70/min.) should be one of the
criteria for classification of
severe ARI.

Nasal flaring is another
clinical sign which should be
useful in clagsification of
ARI cases. Out of 77 children
presenting with nasal flaring,
68 children {88.3%) were
finally classified as severe
ARI. However in this study, it
appeared that no practical
advantage can be gained by

specificity (X)

(1293+384-7)/(1293+394) =99.59
(1293+139-45)/(1283+139)-98, 86
( 394+139-97)/( 394+139)=81.80

considering nasal flaring. It
was present together with one
or more of the other deter-
mining clinical signs or
symptoms (i.e chest indrawing,
inability to drink and very
fast breathing} in severe
cases. No case of severe ARI
presented with cough and this
sign alone. On the other hand,
it was present 1in 6 moderate
and 3 mild ARI cases so that
no practical advantage could
be gained by considering this
clinical sign.

Table 2d revealed that
‘inability to drink® is one
of the important criteria to
classify severe ARI and when
the symptom was omitted there
was decline in the percentage
of =sensitivity in severe ARI
from B85.61% to 74.82%.

Therefore, it can be concluded
that out of the clinical signs
and symptoms of respiratory
distress, tachypnoea, chest
indrawing and inability +to
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drink were found to be the
important c¢linical signs and
symptoms in determinatien of
the severity of ARI and in
addition to the criteria
proposed by the WHO, very fast
breathing {i.e respiratory
rate over 70/min.) with or
without wheeze should be one
of the criteria in
clasgification of severe ARI.
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Contraceptive prevalence survey in
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A study of K A P { knowledge, attitude and practice) on contraceptive in Myanmar
females was undertaken in Mandalay. Two thousand five hundred ever married
females between the age of 15 and 49 years were interviewed, It was found that
97.8% of these women possessed knowledde regarding contraceptives. Oral
contraception was the most knowledgeable raecognised method, followed by the
injectable type. Sterilization and vasectomy were the third and fourth
recognised methods. The total ever users were 48,92X and 20.88X wers current
users. Oral pills were used by 28.08%, injectables by 20.53% and aterilization
by 5.27% of knowledgeable persons. The reasons for not using the fertility
regulation methods were fear of side cffects, desiring to have more children,
ignorance regarding contraception, not wanting to interfere with nature,
financial prohlems and religious heliefs.

TNTRODUCTION !

Fertility regulation by the
use of variocus contraceptive
meethods is carried out
voluntarily by individual
family in Myanmar. There is no
family planning programme at
the national level because of
the need for increased
manpower for the country.
People choose their own method
of contraception when they
have decided the need for
spacing their family. .
Contraception has the greatest
importance in the field of
prreventive medicine be ing
essential to the health and
welfare of individuals,
families and whole
communities., It would seem to
be a fundamental human right
that parents should control
thetir fertility and lLimit the

size and spacing of the
family. Involuntary parenthood
creates many problems, social
and financial ags well as
physical and emotional. To
establish a family 1s still
the earnest desire of most
married couples although the
modern idea is to limit the
number of children.

The study on the prevalence of
contraception in Myanmar
females i3 one of the project
activities of the Clinical
Research Unit (Obstetrics and

Gynaecology) Mandalay. The
objectives of the study were
(1) to determine the
knowledge, attitudes and

practices about contraception
in females living 1in urban
community in Mandalay; and
{(i11) to determine the
availability of contraceptive
methods.
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MATER1ALS AND METHODS

Study areas were the antenatal
and gynaecological c¢linics of
Mandalay General Hospital and
somne wards {Aung-myae-thar-
zan, Maw-ra-gi-wa, Pyvae-gyi-
myet-shin, Mav-ga-gi-ri, Chan-
mva-tha-zi.}) of Mandalay. The
study population consisted of
2500 ever married females aged
15 to 49 vears old.

The survey iInstrument was an
interview-administered
questionnalre (1Y containing
) items including
identification, soclo-economic
status, reproductive behavior
and intentions, kXnowledge of
fertility regulation methods,
current. and past contraceptive

s e, availability ol
conlraceptive met.hods and
reasons for not using
contraceptives, Daia were

coilected by 2 project medical
officers from 1st August 1988
till March 1990. The data were
analysed in t.he compubter
division of the Department of
Medical Research.

RESULTS

Characteristics of respondents

The age range stretched (Crom
15 to 49 vears. The Jlargest
distribution being seen
belween the age of 25 and 29
vears (25.6%), followed by the
20 and 24 years of age
{24.99%) and the smal lest
nhumber (1.849%) fell between
the ages of 45 and 49 vyears.
The mean age in this study was
28.49 years.

0f the women interviewed, only
7% had never attended school.
The Jlargest proportion (52%)
had studiecd up to the primary
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school level. Twenty five, 11
and 5% of the women had middle
school, high school and
university education
respectively., Only 35.2% of
the respondents were employed
at the time of study.
As this survey tncluded
sub jects attending antenatal
clinics, 1088 cases (43.52%)
were pregnant and 292{(11.68%)
were lactating at the time of
study.

Among the respondent, women
with no children constituted

19.6%, those with one child
19.,76%, those with two
children 18.44%, those wilh
three children 15.68%, those
with four children 11.24%,
Lhose with Five and above

children 16.4%. The mean
parity for urban setting was
2.8.

Knowledge

In this survey, knowledge
about various methods of
contraception and that about
available sources of
contraception were also
studied and shown in Figure 1,

Attitudes

Among the respondents, 1998
women (79.92%) agreed to space
their families; 11.42% did not
agree because they were
desirous of more children and
did not want to interfere with
nature; 2.28% decided to have
children depending upon
conditions; and 6.38% were
undecided about spacing their
famil ies.



Regarding the questionnaire
‘desire for more children',
42.4% did not want any more
children, 10% wanted one more
child, 17.2% two more
children, 17.48 % thrae
children, and very few women
(12.44%) wanted four children
and more. The mean number of
children desired being 1.9,

LLLE]

ab

Practices
#AI:I'HC il f‘J:' FaM LY SM:“‘:E
MR A CHLELGE T METHOG DLIKEOW e or SOURCE
The percentage of respondentis
HE LeNel, 2emasion, IR et ing, daVAICLIOMY . . .
Setnducad Abuclian, wletiasterios Centaceptive Hayics practising contraception among
Toangam, dmaphrn those who have knowledge are

shown in Table 1.

Although 97.84% of the women

possessed knowledge concerning

Figure 1. Comparison of knowledge of methods contraception, percentage of
& sources of contraception current usage was only 20.88%.

Tauble 1. Percentage of respondenta (n=23500) having knowledge about various methoda of
contraception and the percentage of subject practised contraception smong
thoae who have knowledge.

No. HMethod subjects Subjects Percentage
having Practising
knowlledge gubject sub ject
having practised by
knowledge knowledgeable
persocn
1 Oral 2369 664 94.76 28.03
2 Injectables 2294 471 91.76 20.53
3 Sterilization 2271 120 90.08 5.27
4 Vasectomy 2134 146 5. 36 6.84
5 Induced 1696 5 67.581 0.29
Abortion
6 Intrauterine 121% 40 45,72 3.28
contraceptive
device
ki fhvihm 687 238 27.44 34.64
8 Withdrawal 439 13 17.56 16.63
9 Condon 300 28 12.0 9.33
10 Biaphragn 213 4 8.52 1.88
1 Others 80 [ 2.4 8.33
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The causes of not using
contraceptives were pregnancy
and lactation at the time of
interview (54.8%); fear of
side effects (13.84%); desire
of more children (8.57%); lack
of knowledge (3.87%)
reluctance of interfere with
nature (2.8%); and financial
problem {3%).

For the preferred type of
contraception to be used in
future, sterilization was
found to be most preferable
method chosen by 24.44%,
followed by oral pills 17.2%;
injectables 18,24%; vasectomy
9.68%; rhythm and withdrawal
1.8%; and intrautrine
contraceptive device methods,
1.04%. There were 13.84% of
the subjects who did not want
to use any methods and 13.12%
did not know the methods to be
use in the future.

DISCUSSION

KEnowledge regarding
contraception in the urban
population of the Mandalay was
found to be 97.84% a little
higher than in the semi~urban
population of the Yangon which
was 89.35% (2). This
difference may be due to the
Kyaw-Tint et al. study being
conducted in semi-urban areas
or to the time difference of 5
years. Women of all ages,
educat ional level and
geographical regions knew of
at least one family planning
method (3).

Of the contraceptive methods
available, oral pills are the
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most known; 94.76% in this
study, 98.2% in the Thailand
study and 84.05% in Kyaw-Tint
et al. study. This is followed
by the injectable 91.76%,
87.4% and 77.25% respectively
in the three studies. The
third and fourth ranking known
methods were female
sterilization and vasectomy in
this and the Thailand study.
In the Kyaw-Tint seriea these
methods were not included for
scrutiny. Similarly in all

these studies the barrier
methods were known only to a
few percentage of women:
12.5%, 19.4% and 5% res-
pectively. (Mya-Mya et al.,
Thailand and Kyaw-Tint et
al.).

On correlating the knowledge
concerning contraception and
available source, for the four
most popular methods, more
than B80% of the sources. This
finding conforms with the two
other studies. When compared
to the World Fertility Survey,
the rural portion of the 1974
Korean Survey revealed a 86%
accessibility whereas the
Mexican rural Survey varied
from 25% to H3%.

Even though 97.84% of women
are knowledgeable concerning
contraception, only 21.16%
were practising them at the
time of study.The data for
Kyaw~-Tint et al. study was
89.35% and 19.28% for the
knowledge and practice of
contraception. The authors
have tried to elucitate the
cause of the gap in the
knowledge and the practice of
contraception. In this study,
of women were found to be
either pregnant or lactating



during the time of interview.

If these women were deleted
from the total number the
percentage of current users

are 47.23%. The rest of the
interviewees gave reasons as
being fearfulness of gide
effects, wanting more
children, not wanting to
interfere with nature, due to
financial conditions and
religious beliefs.

The preferred type of
contraceptive use in order is
sterilization, injectables,
oral pills and vasectomy.
Surgical contraception may be
considered to be the best

method of contraception of
informed, adequately
counselled couples, since
termination of fertility
rather than pregnancy spacing
is the usual fertility
regulation oabjective,
concerning attitude towards
family spacing, 80% of the

mothers possess a favourable
attitude; only 11.42% were not
agreeable towards spacing and
6.38% were undecided.

This study is the first phase

of the project which
undertaken in an urban
setting. It will soon be

followed by the second half of
the project to cover the rural
community, as only 9.92% of
females were currently
practising contraception in

the Myaungtaga and Yegyaw
village tracts of Hmawbi
Township {5). Further

information correlation
studies from the 75 variables
in the questionnaire of this

project will be processed and
presented later.
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Effect of acute diarrhoea on the bioavailability of
chloroquine in Myanmar subjects

*Thaw-Zin, "Aung-Naing, 'S.J.Tha, ‘Khin-Mg-U &
M ehin-Kyi-Kyi

tDepartment of Medical Research
"Department of Traditional Medicine
”‘WHO, Myanmar

Coneidering the poasibility of altered bicavailability of drugs during acute
diarrhoea, there is a need to determine the therspeutic status aof chloroguine as
an antimalarial prophylactic during an attack of acute diarrhcea and to develop
a reasonable basis for dose adjustment if necessary, in auch clinical
situations. Chloroquine 300 mwg base was administered crally to 18 adult
diarrhoeal patients from the Infectious Disease Hospital, Yengon and 12 healthy
non-diarrhoeal volunteers. The drug serum levels at various time intervals up to
98 hours were analysed fluorometrically and the pharmacokinetic profile atudied.
Acute diarrhoea was found to dacrease the rate, but did not alter the extent of
absorption of chloroquine. Since the overall bicavailability of chilorcquine
remains unchanged, it waa concluded that if there is no vomiting, dosage
adjustment is not necessary in acute diarrhoea.

INTRODUCTION

Despite the relentless advance
of drug resistance in
Plasmodium falciparum,
chloroquine still remains the
treatment of choice for
sensitive strains in Myanmar

and many of +the developing
countries. This is because
chloroquine is inexpensive,
widely available, well
tolerated and cures malaria
with relatively few doses

{Mya-0o, 1980, White et
al.,1988).
Although devel opment of

resigtance is fully recognized
and has caused the loss of
what was once a very effective
drug in falciparum malaria,
the possibility of occurrence

of a relative resistance to
chloroquine due to reduced
bioavailability, causing a

strain of parasite fully
sensitive to standard dosage
to persiat and be recorded as
resistant, also needs to be
considered (WhO, 1965).

Out of many factors
influencing bioavailability,
diarrhoea, a disorder very

common in Myanmar, must also
be taken into account since it
has been suggested by WHO
(1965) that bowel disease per
se will affect absorption, and
by Botha (1974) that a double

dose prophylaxis of
chloroquine may be necessary
in cases with travellers
diarrhoea, to prevent
suboptimal serum levels
occurring in areas where

malaria is highly endemic.
The objectives of this study

are: (1) to investigate +the
effect of acute diarrhoea on
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the biocavailability of
chloroquine, (2) to develop a
reasonable basis for dose
adjustments, if necessary, in
such c¢linical situations and

(3} to establish a standard
pharmacokinetic data of
chloroquine in Myanmar which
can be used for comparative

studies with other countries.

MATERIALS AND METHODS

1. Drugs and chemicals

-~ Chloroquine phosaphate
tablets, 150 mg base (Chlo-
rofos, Myeanmar Pharma~
ceutical Factory, Yangon)

- Pure chloroquine standard,
(provided by the Myanmar
Pharmaceutical Factory,
Yangon)

~ Sodium hydroxide (5 mol/l)

- Sodium hydroxide (0.1 mol/1)

- Hydrochloric acid (0.1
mol/1)

- 1,2 Dichloroethane

-~ Isoamyl alcohol

- Ammonia solution (1 mel/l)

2. Subject selection

Sixteen patients of beoth sexes
from the Infectious Disease
Hospital, aged 20 to 60 years,
were selected on the basis of
a satisfactory history and
medical examination. All
diarrhoeal patients included
in the study were considered

healthy except for having
diarrhoea; have not been
taking medication for the past
two weeks; and fulfil the

criteria for acute diarrhoea
according to the WHQ/CDD
({1984}, The control group
consisted of ten healthy non-
diarrhoeal volunteers from the
DMR.
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3. Experimental design

A controlled parallel group
design was employed. Following
a fasting state of about 10
hours, control O-hour blood
and urine samples were taken
after which, a single dose of
chlorogquine 300 mg base (2

tablets) was administered
orally to both patients and
controls. Blood sample
collection was continued at
1,3,6,24,48 and 96 hours.A
gecond urine sample was
collected at approximately 3
hours after drug admini-
stration and was analysed
together with the control

urine sample by Lelijveld and
Kortmann test (1870) for spot
detection of chloroquine, If
the test result was positive
in the control or nedgative in
the 3-hour sample, the patient
was excluded from the study.
In diarrhoeal patients, IV and
oral rehydration therapy was
allowed but smoking and other
drug medications were
restricted up to 12  hours,
after which appropriate
antibiotic therapy was started
if there was indication for
it. Hourly monitoring of heart
rate and BP, and careful
observation for possible
adverse effects was done up to
6 hours after chloroquine
treatment, followed by four-
hourly monitoring up to 96
hours. The serum was separated
immediately and stored at

- 20°C and was analysed
within two weeks.

4, Analytical methods

The samples were agasayed for
gserum chloroquine levels by =a
modification of the double
extraction fluorometric
technique of Ensor, 1866. All
samples were determined in



duplicates using a compu-
terised fluorescent spec-
trophotometer, model 850,

Hitachi, Japan.

5. Pharmacokinetic analysis

The serum concentration-time
data of each patient and
healthy volunteer was plotted
on a semilogarithmic graph
paper and the pharmacokinetic
parameters of each individual

calculated. The serum
concentration-time profile of
chloroquine, up to the

sampling time of 96 hours, was
found best-fitted to a two
compartment open model with
the elimination phase of the
blood level curve showing a
non-linear biexponential decay
due to the simultaneous

occurring distribution. This
was peeled-off by using the
method of residuals and the

hybrid constant thus obtained
were used to calculate the
elimination rate constant
(Kel) by
K ,=_ BAtB
el A/a+B/R

Where alpha and beta were the
exponential coefficients
during the two phases. 'A' and
'B* are the intercepts of
alpha and beta at time =zero
respectively. The area under
concentration-time curve
(AUCmu) was calculated accor-
ding to the trapezoidal rule
up to the time of the last
sample and extrapolating to
infinity by integrating Ce ;
0l
where C, is the last drug
concentration value.The appa-
rent volume of distribution
(avd) and the total clearance
{Cl) were calculated by:-

dosea

avd = F x
and
dose
Cl = Fx —2=
AllC, _,

Where Co was the theoretical
serum concentration at the
time of administration, F 1is
the biocavailability factor of
chloroquine, which was taken
as 0.9, according to White
{1985),

Chloroquine concentration up
to the 7th day (168 hours) was
then extrapolated by using the
standard formula for a two
compartment model;

Cp = A.e%° + B, eft

Where Cp is the plasma
concentration at ! {168
hours).

6. Statistical consideration

Statistical analysis of group
data was performed by unpaired
Student’s 't' test and the
significance and association
between the various kinetic
parameters in health and
diarrhcea were examined by
linear regression analysis
using a computer IBM-PC-XT.

RESULTS

A total of 16 diarrhoeal
patients and 12 healthy
volunteers took part in the
study and their clinical and
laboratory data shown in
tables 1 and 2 were in line
with the criteria for
selection of subjects.

27



Table 1. Clinical and laboratory data of healthy volunteers and diarrhoeal patients (Mean

valyer)
Data Unita Referenca Contyrol Diarrhoea
values group group
tnalz) {n=18)
M 13 - i8
Haemoglobin {(gm %) 12.6 12.4
¥ 11.5 - 16.5
M 40 - 54
Haematocrit (X)) 40,7 41.3
P a? - 47
Total and Total 60 - 82 67.8 7.1
differential Albumin {g/1) kI - 52 38.5 34.8
proteins Globulin 24 ~ a 29.4 36.3
Na 1386 ~ 148 140.6 137.3
Serum K (mmol/l) 3.8 ~ 5 4.2 3.8
electrolytes cl 1) - 105 100.3 100.0
HCO4 24 - 3z 23.3 18.5
Urea (mml/1l) 2.5 ~ 6.6 2.8 6.0
Bilirubin
Liver - Total (umol/1) 3 - 21 11.3 12.8
Function - Conjugated 8.4 8.4
Teats - Unconjugated 2.8 4.2
Alkaline 25 - 92 50.8 52.0
phosphatase
SGOT (/1) 5 - 18 10.3 19.4
SGPT 3 - 15 8. 15.0
Heart rate beats/min 70 - 80 88.4 99.5
Blood Systolic malg 90 - 120 108.8 100.9
pressure Diastolic " 60 - 80 71.9 9.4

Table 2. Data of patients from the Infectious Disease Hoapital, Rangoon.(Mean values)

[ ]

Ade (in vears)
Body Weight {(HKgm)
No. of stools passed

4 Dpehydration {on admission)

5 Amount of IV fluid therapy

(in litres)
8 piarrhoea checked

7 Culture

8 Medication

before drug adm.
after drug adm.

Grade IV
Shock*

within 48 hours
within 72 hours
Cholera positive
Cholera negative

Tetracycline

Chloramphinacol

*Note: Tn these patients, the study was conducted

through initial rehydration therapy.
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Figure 1 showed the comparison
of the mean serum concen-
tration-time profile of the
two groups studied.
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Pigure 1.Comparison of wean serum chloro-
quine concentration between dif-
farent groups

From the time of oral
administration of 300 mg
chloroquine base, +the serum
levels in normal healthy

volunteers {(the control group)
increased rapidly with the
absorption half-1life of 0f79
hours (K,,=0.89 hr. ),
reaching the peak serum level
of 0.175 ug/mg at 4.77 hours
and declining with an
elimination half-life of 48.16
hours (K, =0.014 hr."). The
elimination phase was
biexponential which include a
rapid alpha phase with the
half-life | of 6.33 hours
{a=0.1 hr. ') and the terminal
elimination beta phase decli-

ning slowly with the half-life
of 79.09 hours ( $#3=0.0083

hr.*). The apparent volume of
distribution (avVd) was 31.30
1/Kg (1513.10 1litres) and the
total clearance {Cl) was
519.34 ml/min., giving the AUC
of 9.23 pg/ml.hr.. The phar-
macokinetic parameters of
chloroquine in healthy Myanmar
subjects did not differ
significantly with those
reported in other countries by
different authors. (Gustafsson

et al, 1983; Frisk-Holmberg
et al. 1984; White, 1685,
White, 1988}.

In the group of diarrhoeal

patients , the serum levels of
chloroquine increased more
slowly than the controls with
the absorption half-life of
1.1« hours { Km== 0.65
hr. '), reaching peak serum
level of 0.180 pg/ml at 6.09
hours and declining with an
elimi-nation half-life of
44.26 hours (K ,=0.0163 hr.™').
The elimination phase was also
biexponential which include a

rapid alpha phase with the
half-life of 5.88 hours
(a=0.129 hour ') and a slow
terminal beta phase with +the
half-1life of 79.47 hours
{B=0.009 hr.J).The aVd was
32.18 litre/Kg (1481.24

litres) and the Cl was 572,95
ml/min., giving the AUC of
8.17 pg/ml. hr..

Comparison of mean pharmaco-
kinetic data of the two groups
above is shown in table 3.
Statistical comparison between
the parameters showed that the
Kb of diarrhoeal patients was
significantly lower than
healthy subjects ( p < .001 )
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Table 3. Comparison of mean pharsacokinetic parameters of chloroquine in the healthy volunteers
and diarrhoeal patients.

Pharmacokinetic Units Control group Diarrhoeal group Level of
parameters (n = 12) (n = 18) significance
(P value)
Co pg/ml 0.1918 * 0.0402 0.2005 * 0.0887
K, hours~! 0.8904 £ 0,1573 0.6508 = 0.1783 < 0.001
Tyab hours 0.7921 * 0.1338 1.1431 *  0.3235 < 0,01
Alpha hours~1 0.1144 £  0.0319 0.1289 & 0,0528 > 0,5
Tia hours 6.5300 + 1.8654 5.8887 * 2.0087 > 0.5
Bata houras™! 0.0088 * 0,0007 0.0080 = 0.0017 > 0.5
Tsn hours 79.0958 * 6.1468 79.4660 ¥ 15,6048 > 0.5
Koy hours™1 0.0147 *  0.0025 0.0183 * 0.0041 > 0.5
Tyel hours 46.1571 * 7.8695 44,2614 * 11.8252 » 0.5
Tonx hours 4,7101 £ 1.5668 6.0914 * 1.3092 < 0.01
Coax nd /ml 0.1747 % 00,0395 0.1802 * o0.0582 > 0.5
avc, o pg/ml 9.2325 * 2,3297 8.1789 * 1.e605 » 0.5
cl ml/min. 519.34 * 168,94 572.85 t124.12 > 0.5
avd Litres 1513.10 % asg, 32 1481.24 t441.25 > 0.8
Litres/Kg 31.208¢ * 7.4794 32,1713 t  9.0347 0.5
which result in a 22.3+5.0 ng/l for diarrhoeal
corresponding significant patients (95% confidence
increase in the absorption intervals, 19.8-24.8 pg/l) and
half-1ife (Tah) {p<0.01) and there wag no statistical
the time to fteach the maximum difference between the two
serum concentration {Tmax ) groups studied.
{p<0.01). A high degree of
correlation was also seen DISCUSSION
between K and Tmax
{(r=0.9301, p<0.001) and The optimal therapeutic effect
between T b and Tmax (r = of a drug can be achieved only
¢.9360, p<B.001). when sufficient concentration
of the active drug reaches the
The serum chloroquine concen- site of action at the
tration, on extrapolation to appropriate moment (Levy and
day 7 (168 hours), was Gibaldi, 1972) This concept
24.2+45.2 ng/1 for healthy also provides the hasis of
subjects {95% confidence mul tidrug resistance in

intervals,
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well accepted that there is a
failure of drug to reach toxic
levels within the parasitized
red cells. But before we
conclude that the resistance
is due to the resistant cells
having acquired the capacity
to actively extrude drug from

the cell interior through
multi-drug resistant
transporter {Martin et

al.,1987), one also need to
make sure that the resistance
is not due to other factors
influencing drueg
bicabvailibility, of which the
most important being drug
absorption. Similarly,
doubling the dose without
knowledge of drug kinetics
cannot be expected to improve
the quality of treatment and
may lead to hazards of
overmedication.

The findings in the present
study showed that chloroquine
was rapidly absorbed from the
gastrointestinal tract (Kb =
0.89 hr.l , T = b.75
hr.) and was Miso rapl?ly
dlstrlbuted (K, = 0,11 hr. )

g 53 hr. into
vgrious compartment. in the
body.a very large aVd of more
than 1000 litres denotes
extensive tissue distribution
and binding, and this is also
regsponsible for the extremely
slow metabolism and
elimination of chloroquine,
Because of rapid distribution
and a very slow elimination, a
hiexponential curve Wa S
obtained when serum
chloroquine concentration was
rlotted against time on a
graph paper, Fig.(1).

The rate of absorption of
chloroguine {K_ ,) wa s
significantly reduced in

diarrhoeal patients leading to

a significant increase in
{T%bj and a significant delay
in' Tmax, the relationship
indicated by a strong
correlation be tween the
parameters. However, the
results obtained with other

parameters indicated that
neither the bioawailability
{i.e. AUC,, nor the

disposition o% chloreoquine was
significantly altered by acute
diarrhoea.

it has been stated that
diarrhoea is not the result of
decreased absorption of water
and electrolytes from the gut,
but is due to active secretion

exceeding the intestinal
capacity to reabsorb (WHO/CDD
Ser. No. 80.2, 1984). The
mechanism of absorption,

including the active transport
of sodium and glucose and the
passive diffusion of water and

other electrolytes, remaing
largely intact (Cutting and
Langmuir, 1980). Chloroquine,

being a weak base, is absorbed
by passive diffusion, the
speed of passage depending on

lipid solubility and the
degree of ionization of the
drug. Since the passive
diffusion mechanism remains
intact, the extent. of
absorption probably remains

unaffected. In contrast, the
rate of absorption c¢an be
altered by many factors seen
in diarrhoea. Change in pH in
the gut lumen may quantita-
tively influence the degree of
ionization and the rate of
disintegration and dissolution
of the drug (Gibaldi, 1979},
and the altered intestinal
motility is still believed to
play some part by influencing
gastric emptying , which 1is
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often delaved in diseases of
the gastrointestinal tract
{Nimmo , 1979), and by
accelerating the intestinal
transit, which may lead to a
decrease in the drug-mucosal
contact time { Parsons and
David, 1979). Thus, one or
bothh factors may be involved
in decreasing the rate of
absorption of chloroquine, but
the exact mechanisms involved
and the resultant clinical
signitficance remains to he
clarified.

It has been reported that
plasma levels as low as <40
peg/l (equal to approximately
0.6 umol/.l) was adequate for
treatment of r, falciparum
malaria (McLendon straini}
{Berliner et al.,1948). Plasma
levels of 20 ug/l during six
days of treatment were also
reported to be effective in 20
non-immune volunteers; (W.H.O
Tech. Rep. Ser. No. 29%6,1965),

but recrudescence occurred
when plasma levels were lower
than 20 pupg/l. At present,

effective plasma level in man
is accepted as 30 ug/l against
drug-sensitive P, falciparum
and 15 upg/l against 'l vivax

{W.H.O Monocgraph Series No.
27, 1981).

The effectivenesas nf
chloroquine on malaria
parasites with such low
concentrations is believed to
be due o the preterential
accumulat ton of chloroquine
within the parasitized
erythrocytes to the extent of
at least two orders of
magnitude greater than the
concentration outside (Polet

and Barr, 1968).
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In the present study, the
serum chloroquine reached a
mean concentration of 90 ug/l
{4.5 times that of the MIC) in
the first hour and persisted
well above the MIC up to 96
hours in all patients studied.
The Cux obtained in all
groups was also well within
the maximum tolerable dose of
1.25 pmol/l (approximately 400
ug/1} and thus, unlikely to
give side effects (Fachlimann
et al., 1981). But the serum
concentration at day 7 was
seen to fall below the
suppressive concentration of
30 ng/l in both groups
indicating that effective
prophylaxis may be
questionable during this
period. A similar finding was
reported by Frisk-Holmberg et

al., (1984} that a weekly
prophylactic dose of 300 mg
chloroquine produced an
initial plasma concentration

below the desired level at the
end of the first week of
treatment but adequate levels
were reached in subsegquent
weeks due to the cumulative
effect of chloroquine.Thus,
the present study seem to
support. the proposal of the
above authors that, if the 300
mg regime is to be kept , it
should be started earlier
{about two weeks) before an
entrance to an infected area,
if not, one should take =a
loading dose of 600 mg on the
day ot arrival followed by the
weekly regime for a period for
which exposure is anticipated.
But it should be noted that
diarrhoea 1is not the reason
for dose adjustment if there
is no vomiting.

Since different strains of P,



falciparum are not uniformly
sensitive to antimalarial
drugs (W.H.0 Tech. Rep. Ser.
No. 296, 1965), a wider =study
on Myanmar patients with
malaria is necessary to obtain
data regarding serum levels of
the drug and the sensitivity
of different strains in order
to assure optimum treatment.

A similar study consisting of
serum and erythrocyte
concentration of chloroquine
in patients with acute
diarrhoea was conducted by
Rombo et al., (1982) in
Sweden. No significant
difference was reported
between the controls and
diarrhoeal patients. It was
suggested that additional dose
of chloroquine is not
necessary for malaria
prorhylaxis in patients
suffering from acute diarrhoea
if there is no vomiting. These
findings were in agreement
with those in the present
study.

In conclusion, the findings in
the present study showed that:

(1) acute diarrhoea was
found to decrease the rate,
but not the extent of absorp-
tion of chlorogquine.

(2) apart from the rate of
absorption and the time taken
for achieving maximal drug
concentration, serum cohcen-
tration of chlorogquine
achieved was not significantly
different between diarrhoeal
and non-diarrhoeal subjects
throughout the period of
study. Thus, dosage adjustment
is not necessary 1in acute
diarrhoea, if there 1is no

vomiting.
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Effect of cholera toxin on intestinal lysosomal
enzymes in the suckling rat
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Lysosomel function, namaly lysosomel enzyme activities and lysosomal meabrane
integritiea were investigated in suckling rats which received cholera toxin
intragastrically and in shamoperated controls suing twes 1typical lysoscmal
enzymes, acid phoaphatase and cathepsin D, It was found that the maximal
specific activities of both the enzymes were decreased in the infected group
whan compared with the control suggesting & reduction in the ability of
intracellular digestion by lyacsome. On the other hand, the valus of the ratio
betwean maximal and basal sctivity (an expression of the degres of retention of
enzyme by lysosome or lyscsomal wembrane stability) of acid phosphatase was
significantly increased suggesting lesser extent of leakage of the enzyms into

cytoplasm when compared with the control.

Howevar, there was no difference in

the lysosomal mewbrane stability when measured in terms of cathepsin D. This
discrepancy between the twp enzymes was explained by their latencies.

INTRODUCTION

Vibric cholerae has been
identified as one of the
enteric pathogen isolated from
stools of patients with acute

diarrhoea in a suburban
community in Myanmar (1}. ¥.
cholerae produces an
enterotoxin {cholera toxin-

CT} which has the properties
and action closely related to
those of heat labile toxin
{LT) of enterotoxigenic
Escherichia coli (2). Although
there have been many studies
on the mechanism of fluid
secretion due to the toxins of
V. echolerae and FE. coli [(2),

relatively little is Lknown
abaout the effects of the
toxins an subcellular
organelles of intestinal
epithelial cells, Recently,

Aye~Kyaw et al. (3) have
indicated that the heat stable
toxin of E. coli mainly

affects lysosome by increasing
the intestinal lysosomal
enzvme activities and
lysosomal membrane stability.
Walker and Isselbacher (4)
also indicated that lysosome
may play an imporiant role in
the upteke and transport of
macromolecules by intestinal
cells., In this paper, we have
studied the alterations of
lysosomal enzymes in the
intestine of suckling rat
infected with cholera toxin.

MATERIALS AND METHODS

Experimental

Five suckling Wistar rats,
which served as controls, were
given 0.1 ml intragastric
injections of 0.8% (w/v) Evans
blue dye while another five
suckling Wistar rats, which
showed positive toxin reaction
and constituted the infected
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group were given 0U.liml of
cholera toxin {Inaba 5688,
ohtained as lyvophilized form
from Cherno-sero Therapeutic
Research Institute, Japan)

solution fcontaining 25  pg

cholerea toxin per ml)
prepared in t.he same dye
solution. The milk filled

stomach of the rats could bhe
tdentified below the left lung
and betwveen the liver and bLhe
splcen as a white patch. The
proper delivery of +the toxin
solution caloured by the blue
dye conld be seen through the
abdominal wall, After 3 hours,
Lthe animals were sacrificed by
neck /head dislocation and the
stamach were examined to
confirm the existence of dye
in the gut lumen. The intes-
ftines were then removed, and
the gur welght and the
remaining carcass weight were
taken.For each rat, the ratio
of gut weight to CATCASS
weight was calculated and =a
ratio of more than 0.065 was
taken as showing a poesitive
effect {(i.e. demonstrating a
toxic secretoyry diarrhoea)
according to Dean ef al. (5)
and Baselski et ai. (6). The
intestines were washed with
chilled 0.20HM sucrose
containing 0.5% of 0.2M Tris-
HCIL. buffer {(pH 7.4) and then
homogenized in (20 x weight of
tissue } mil of (0.25M sucrose
with a Potter-Elvehjem
homogenizer. The homogenates
were used for lysosomal study.

Lysosomal study

In this study, the experi-
mental design was primarily
devoted to measuring lysosomal
enzyme activity and lvsosomal
membrane integrity, using two
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typical lysosomal enzymes,
acid phosphatase (EC 3.1.3.2}
and cathepsin D {EC
3.4.23.5).¥or each enzyme
studied, the homogenate was
divided into two egqual
portions marked ‘maximal’ and
‘hasal’ and then equilibrated
in 0.1 M acetate buffer {pH
5,0}. Toe the maximal portion,
Tritan X-100 was added at a
final concentration of 0.1% in

incubation mixture { the
optimal concentration for the
complete destruct ion of

latency of lysosomal enzymes)
as recommended by Bjorkerud et
al. (7} and Aye-~Kyaw et al.
{3,8). An equal volume of dis-
tilled water was added to the
basal portion. They were
incubated at 37°C for ithr with
gentle shaking and centrifuged
at 11,000g for 30min to remove
unlyvsed particles, and the
enzymes released into super-
natant were assayed. All steps
were carried out at 4°C when-
ever NRecessary.

Enzyme assays.

Acid phosphatase was assayed
at pH 5.0 according +to the
method described by Ave-Kyaw
{9), using RB.glycerophosphate
as substrate and the released
inorganic phosphate after
termination of the reaction
with 10%{w/v) perchloric acid
was measured by the metheod of
Aye-Kyaw et al. {(10) Cathepsin
D was assayed according to the
method described by McDonald
and Chen (11). Protein was
determined by the method of
Miller (12]).

Enzyme activities were
expressed as milliunits (mU)
per mng protein in the



Table 1. Cut; Carcase ratio values of the control and the infected animals

Group Gut weight Carcase welight Gut;carcase ratio
(&) {(8)

Contral 1 0.404 §.029 0.050

2 0,389 T.718 0.050

3 0.291 7.376 0.039

4 0.434 §.449 0.051

3 0.390 T.516 0.051
Mean t SEM 0.04a88. 002
Infected 1 0.512 6.530 ¢,078

2 0.570 6.120 0.093

3 0.582 8.665 0.087

4 0.59¢ 7.687 d.078

5 0.42% 6,442 0.066
MeanisEn 0.07740.011
Significance e
{Control-Infected) P<0.05

homogenate where 1 U is equal
to 1 uymole of substrate trans-
formed or product produced per
minute. Statistical analyses
were performed using Students
unpaired t test.

RESULTS

Table 1 shows the values of
gut weight, carcass weight and
gut: carcass ratioc of each and
individual rat in the control

and the infected group.All the
animals in the infected group
showed gut: carcass ratio more

than 0.065 and therefore
could be taken as showing
positive secretory effects

according to Dean et al. (5)
and Baselski et al. (6).
Besides, the group-wise
comparison of gut: carcass
ratio showed a significant
increase in the infected group
making the group~wise compari-
sons of lysosomal data in the
present study valid.

Figure 1 shows the maximal
specific activities of intes-

tinal lysosomal acid phospha-
tase and cathepsin D (released
by Triton X-100) in the

control and the infected
groups.
XY control Infected
100
T

g

8

Enzyme activity
g
g

S

N

\

\ 7/
Z%

\ |

Q§§ . Z A

N\ \

.
0 Acid i:os;hause iln\\;\;epai; D

Pigure 1. Intestinal total (max imal)
lysonomal enryme levels (releaped
by triton X-100) in the control
and infected groups. Rach value
rapresents the wean ¥ SEM. Enzyme
activitien are expressed as
millivnit per milligrsm protein P
< 6.0l {compared with the

respective control). **p<¢  0.05
(compared with the respective
contral)
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It was found that the maximal
specific activities «of the
enzymes were significantly
decreased in the infected
group when compared with those
of the control group probably
indicating the reduction in

the ability to digest
macromolecules held within the
cell by intestinal lysosomes
after infection with cholera
toxin.

Figure 2 shows the ratio
between maximal and hasal

{latent) activity of lysosomal
acid phosphatase and cathepsin
D.

R controt 7 nfected

[y

2151
a e i
; W N
g 1r wf,},’//j %&//g/’
3 N N
L N
Py NN,
N V4
L_k\\ é g;\/%

0
Acid phosphatans Catheprin

rigure 2. The ratio betwesen wmaximal and
hanal (latent) activity of
lysosomal enzymes in control and
infectad groups. Each value
represents the mean ¥ SEM. *P ¢
0.0 (compared with the respective

control)

it was found that the maximal
: basal ratio of acid
phosphatase was significantly
increased in the infected
group when compared with the
control whereas cathepsin D
did not show any significant
changes. This ratio has been
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interpreted as an indicator of
the stability of 1lysosomal
membrane (3,7,8) and an
increase in this ratio would
probably suggest an increased
stability of lysosomal
membrane.

DISCUSS10N

Although there have been many
studies on the c¢linical aspect
and the mechanism of secretion
in acute diarrhoea caused by
the toxins carried out on the
effect of the toxins on
subcel lular organelles.
Recently, Aye-Kyaw et al. {3)
reported that E. coli stable

toxin {molecular weight
approx.5000) mainly affects
intestinal lysosomes in
suckling rat by increasing
their enzyme activities and
membrane stability, which is=
consistent with the concept

that lysosomes may be involved
in the uptake and transport of

macromolecules by intestinal
cells i4) ., However,
administration of another

toxin of E. colji namely labile
toxin to adult rat intestine
did neot show any changes in
the subcellular organelles on
intestinal mucosa (13).

In the present study,
lysosomes seem to be affected
again by cholera toxin since
alterations in lysosomal
enzymes and membrane
stabilities were observed. The
regson for the discrepancy in
the effects of cholera toxin,
E. coli stable toxin and E.
coli labile toxin on
intestinal cell may lie in the
difference in the animal
models wused. In the pregent
study and in the study with



E. coli stable toxin (3) the
suckling rats were employed in
contrast to the mature rats
used in the study of E. coli

labile toxin infection (13}.
Moreover, it should be noted
that 1infant intestinal cells
are more permeable to
macromolecules than mature

intestinal cells {4). In
contrast to the study with E.
coli stable toxin (3), the
decrease in maximal activities
of the lysosomal enzymes in
the present study could be due
to the inhibitory effect of
cholera toxin on lysosomal
enzymes,

The decrease in intestinal
lysosomal enzyme activities
found in the present study may
suggest a degrease in
intracellular digestion by the
lysosome. For ly=sosomal
membrane stability, a
discrepancy was found between
acid rhosphatase and
cathepsin D, the reason for
which may probably lie in that
latency of cathapsin D even
under normal conditions is
much more easily destroyed
than acid phosphatase ( that
is, cathepsin D is not as
latent as acid phosphatase and
could be released much more
easily than acid phosphatase
from lyscsome ) (14). However,
it should be noted that acid
rhosphatase is more specific
for lysosome and is wusually
used as the marker enzyme for
lysosome.
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Dectection of Russell’'s viper venom antigen in human
snake bite victims during the course

of anlivenom therapy

¥Tun-i'e, *¥dyoe-Ave-Myint, *¥Than-Win
AFEDaw-Nyveln & ¥X¥¥Min-Naing
*[mmunology Rescearch Divigion,
Department of Medical Hesearch,

**Wyauktaga, *¥¥kNyaunuiavbin & ¥*%*¥Insein Hospital

venom levels before and after adminiatration of 40 ml of liguid and lyophilised
monovalent antivenom in 67 cases of human Russell’s viper bite were measured by
Enzyme~1inked immunosorbent assay (ELISA) technique. A venom level of 60 ng/ml
or more was detected in most patienta (41746} who presented with nonclotting
blood. In 13 out of 6 cases irecatnd with 40 ml of liguid preparation and 10 out
of 25 cnsra treated with the same dose of lyophilised antivenom, venom level of
60 ng/ml or more were not neutralised within 2 he, of therapy, indicated that 40
ml antivenom wag not sufficient in treating 50% of the patients with nonclotting

blood, The neutralising ability of lyophilised preparation is superior tc that

of the liquid antivenom vsed in the study.

EINTRODUCTION

Russell,s viper bite is an i1m-
portant health hazard of our
farmers, the case fatality i«
about 10%. The specific ireal-
ment of snake bite 18 the
early administration o f a.
gsufficient quantity of speoi-
fic potent antivenom, aiminy
at an immediate neutralisation
of venom. The choice ot anti-
venom depends on the speocies
of snake. The current prac-
tices in Myanmar is to give 40
ml of antivenom to any snake
bite victim who gives a con-
vineing history of Russell’s
viper bite. The assumption is
that the maximum vield of
venom through milking is 500-
700 mgs and that one bite of
snake will deliver 1/10 of the
maximum yield . Since 1 ml of
antivenom can neutral i se
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2 mgs of wvenom, the current
dose of 40 ml antivenom 1is
assumed to be sufficient for
every case of snake bite (1},
Using ELISA technigque des-
cribed by Theakston et al. (2)
we were able to measure
Russell,s viper venom (RVV)
antigen levels in serum and
urine of RV bite patients (3).
1t has been used for moni-
{Loring the dose of antivenom

administered as well as
assessing the efficacy of
different antivenom prepara-
Lions.

PATIENTS AND METHODS

Paltients
A total of 67 patients
admitted to four township

hospitals { Kyauktaga,



Tharrawaddy, Nyaunglaybin and
Insein) were studied during
1982-83.

Methods

Of 67 cases, 27 received 40ml
of lyophilised antivenom (one
ampoule of antivenom is recon-
stituted with 10ml of sterile
distilled water) and the rest
were treated with the same
dose of liquid antivenom.
Blood samples were collected
before and after at one hr and
two hourly intervals after
antivenom up to & hours after
therapy. A simple bedside
clotting test was done accor-
ding to the method described
by Warrell, et al.(4]}.

The micro-ELISA technique used
was the one described by
Theakston et al. (2}). Antigen
used in the assay was pooled
crude vacuum dried venom of
Myanmar Vipera russelli and
antivenom was the lyophilised
and liquid preparations of
ammonium sulphate preci-
pitated, enzyme (pepsin)
refined equine antiserum. Both
preparations were supplied by
the biological laboratories of
Myanmar Pharmaceutical
Industries {MPI), Yangon.
Alkaline phosphatase type I
(Sigma)} was used for con-

jugation of antivenon
accaording to the method
described by Engvall and
Perlmann, {51). Flat bottom

polystyrene microtitre plates
were supplied by Dynaiech Co.
and Chromoscan EIA (BIOTEK)
was used for measuring optical
density of the final reactive
product. Venom concentration
was measurable to a limit of
10 ng/ml. The coefficient of

variation of the method in our
laboratorv is 13%.

RESULTS

Of 67 patients studied 46 had
nonclotting bleocod at the time
of admission. Nine patients
with nonclotting blood were
treated with 40ml of 1liquid
antivenom initially, six
received an additional 20ml of
the same antivenom after 2hr.,
two after 4hr., and one after
6hr., following the initial
dose. The time elapse between
bite and treatment ranged from
0.30hr. Lo 34hr. Initial serum
venom levels ranged from 15ng
to 175ng/ml.

Venom levels following anti-
venom therapy

It is observed that among the
patients with nonclotting
bloed in 13 out of 16 cases
treated with 40ml of liquid
antivenom and in 10 out of 25
cases treated with the same
doge of lyophilised antivenom,
venom levels of 60ng/ml of
more were not neutralised
within 2 hr, following
therapy.

Venom level vs initial clot-
ting test

Nonclotting blood was observed
initially in 46/67 cases we
studied. 41 out of 46 patients
with nonclotting blood had
venom levels of more than
60ng/mil (Fig. 1}. The
remaining five with nonclot-
ting blood had venom levels
less than 60ng/ml, four being
late arrivals (3.20hr. to
21.00hr, after bite) and one
who arrived 1.30hr after bite.
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Figure 1. Initial serum venom lavals of Russell’s viper bite victimns

Of 21 cases presenting with
normally clotted blooed all
except two had venom levels

less than 60ng/ml.

Subsequent venom levels vs an-
tivenom dose

No venom antigen could be
detected in the ©6&hr samples
following therapy in groups
treated with a single 40ml
dose of lyophilised antivenom,
whereas venom levels ranging
from 20ng to 60ng/ml could
still be detected in sera of
patients who received 40mi
initially and an additional
20ml of 1liquid antivenom at
2hr, following initiali
therapy.

DISCUSSION
Initial venom levels following

bite ranged from 15 ng te 175
ng/ml indicating that the
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amount of venom injected by
bites is variable. The initial
venom level is also influenced
by the time elapsing between
bite and measurement and the
rate of absorption of venom
which inturn depends on the
motility of the bitten 1limb
and whether venom was

deposited superficially or
deeply in the muscles 1{(3).
The role of tourniquets is
uncertain.

Venom levels measured

following administration of 40
ml of liquid and lyophilised
antivenoms to patients with
nonclotting blood are shown in
Figure 2. It was found that a
venom level of 15 % 5 ng/ml
(SE) was detected in 6 hr.
sample following
administration of 40 ml of
liquid antivenom incontrast to
the results obtained by our
previous study (3) where venon



level of 13 * 5 ng/ml (SE)
could still be detected 54 hr.
following antivenom therapy.
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Figure 2. Venom clearance in Russel’s viper
bite victims following adminis-
tration of 40 ml of liquid and
lyophilised wmonnapecific anti-
venom. Mean ¥ 1 Standard error
are given with the number of
patienta mtwdies at each time

after antivenom therapy

Significant quantitative
differences in constituent of
venom of snakes was observed
within species, geographically

and even from the same
locality (6,7). The antigenic
differences in RVV from
different localities might

explain the variable potency
of the antivenom. However, use
of improperly stored liquid
antivenom resulted in poor
neutralisation of venem could
not be ruled out.

In 10 out of 25 cases treated
with 40 ml of lyophilised
antivenom, venom levels of 60
ng/ml or more were not
neutralised in 2 hr. following
therapy suggested that more

antivenom would be needed to
achieve prompt neutralisation
of venom since this dose was
based on neutralisation of
maximum yields of venom. Such
tests may be misleading in
predicting antivenom perfor-
mance (8).

46/67 cases we studied had
nonclotting blood; evidence of
systemic envenomation. 41 out
of 46 patients with non-
clotting blood had venom
levels of more than 60 ng/ml
indicated that the nonclotting
state is associated with
initial venom levels of 60
ng/ml or more, Four late
arrivals of 46, who presented
with nonclotting blood, had
venom levels ranged from 25 ng
to 57 ng/ml may well have had
venom levels exceeding 60
ng/ml or more earlier in the
clinical course. A venom level
of 50 ng/ml associated with
nonclotting state was observed
in one early arrival of 1.30
hr, after bite.

The persistence of venom
antigen following repeated
doses of liquid antivenom in
patients with nonclotting

blood (Figure 2) supports the
impression that the
neutralising performance of
liquid antivenom was inferior
to that of lyophilised
antivenom. Since correct
storage at +4° C is essential
for the maintenance of the
potency of liquid antivenom
{(9), it is unlikely that most
rural health centres and
hospitals will meet this
reguirement. However,
production and use of
lyophilised antivenom should
be encouraged.
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Detection of pathogenic bacteria in children
with diarrhoea
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*Khin-Nwe-0Oo, ¥*Khin-Maung-U & ¥Y. Takeda

*Bacteriology Research Division
& **Clinical Research Division
Department of Medical Research

86 children ranging from one to three years old with diarrhoea from Yangon
Children's Hospital and respective controls were included in this study.
Isclation rates of major pathogens responalble for acute diarrhoea in children
were Enterotoxlgenic Escherichis coli (RTEC) 30.2 per cent, Enteropathogenic E.
coli (EPEC) 8.1 per cent, Salmonella 1.2 per cent, Shigella sonnel 1.2 per
cent, Plesicomonas 1.2 per cent and vibrios 1.2 per cent. In the control group
the prevalence was found to be ETEC 9.3 per cent, EPEC 7.0 per cent, Salmonella
12.0 per cent, S§. Sonpei 1.2 per cent, Plesiomonas 7.0 per cent and vibrios 1.2
per cent. The total pathogen isolated from diarrhocea and control cases were 46.5

per cent and 38.4 per cent respectively.

It was also noted that Salmoneila and

Plesiomonas iaolation rates were higher in the control group.

INTRODUCTION

During the Multicentre Hospi-
tal based control study on the
aeticlogical agents responsi-
ble for acute diarrhoea in
children during the years 1982
and 1983, it was found that
most of the bacterial agents
were Enterotoxigenic E. coli
cut of the 7 major pathogens
tested. There was a remarkable
decrease in the isclation rate
of other pathogenic organisms
besides Enterotoxigenic E.
coli. Thus, we are again
aiming to find out a new pa-
thogen besides 7 major patho-
gens which might be responsi-
ble for acute diarrhoea.

MATERIALS AND METHODS

The study period ranged from
30-7-85 to 20-9-85.The study
was conducted at Yangon

Children’s Hospital and chil-
dren between the ages of 1 and
35 months presenting with a
history of acute diarrhoea of
72 hours or less was taken as
diarrhoea cases.Diarrhoea was
defined as a sudden in-crease
in the fregquency of stools (3
times/day) and/or increase in
the liquidity of stools. An
interval of 24 hours was
designated to divide one
episode from another. For each
diarrhoea case, a child of the
same sex, age (* 30 days for
cases 1 - 11 months of age; #
60 days for cases 12 - 35
months of age), socio-economic
status, deographic area and
ethnic group who has not had
diarrhoea within the past
month was included as a
control, During the study
period 58 cases and controls
were included in the less-than
12 months age group. The 12-
35 months age group consisted
of 28 cases and 28 controls.
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Collection of stool samplcs
From each case and control at
least 5 ml of faeces was
collected after admission, If
the child was unable to
excrete stool within one hour
of admission, a sbecimen was
obtained by insertion of a
short lubricated rubber tube
inte the rectum. Specimens
were placed in sterile screw-
capped containers.

Bacteriological] methods

Bacteriological processing was
done within 2 hours. Stools
were plated directly onto
MacConkey agar, Salmonella
shigella {SS) agar ,
Deoxycholate Hydrogen Sulfide
Lactose {NDHL) agar (Nissui,
Japan), TCBS {(Thio-sulphate
Citrate Bile salts Sucrose)
agar, Vibrio Agar and Blood
Agar. In addition, part of
each specimen was cultured in
enrichment broth of Selenite ¥

and alkaline peptone water,
and inocculated onto solid
media for isolation after
appropriate incubation. All
these plates were examined for
Salmonella, Shigella and

Vibrio species by standard
methods. Salmonella-like and
Shigella-1like colonies were
further characterized

hiochemically and by
serobyping. Vibrio-like
colonies were further

identified biochemically, and
hy serotyping and determining
their salt tolerance
properties.

For E. coli isclation, 3 - 10
lactose fermenting colonies
with typical E. coll
morphology were picked from
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among the colonies grown from
each stool sample. The other
non-lactose fermenting orga-
nisms and suspected pathogens
from different media were
picked and further charac-
terized by biochemical tests
and by serotyping. For iden-
tification of Enterotoxigenic
E. coli (ETEC}) as heat labile
{LT)toxin strains it was done
hy Chinese Hamster Ovary cell
agsay and BIKEN assays. For
heat stable (5T) toxin strains
it was done by using suckling
mice as reported previously by
Tin Aye et al. (1}.

RESULTS

Major bacterial pathogens were
isolated from 46.5 per cent
and 38.4 per cent of
diarrhoeic and contrel stools
respectively. When examined in
different age groups 1t was
observed that 37.9 per cent
and 64.3 per cent of the
pathogens were isolated from
less than 1 year age group and
from 1 -~ 3 year age group,
respectively {Table 1).The
major pathogen responsible for
diarrhoea was found to be
Enterotoxigenic E. coli 30.2
per cent and 9.3 per cent from
diarrhoea and control groups
respectively and found to be
significant between the two
groups studied. 1t was noted
that 1in the diarrhoea group,
12 (14.0 per cent) were ST, 9
{10.5 per cent) were LT and 5
{5.8 per cent) were STLT. In
the control group,3 (3.5 per
cent} were ST, 4 {4.7 per
cent) were LT and 1 (1.2 per
cent) were STLT.,Thus ETEC was
the commenest bacterial agent
encountered in this study.



Table 1. Isolation of major pathogens responsible for acute diarrtwea in childrem (Yangon
Children’s Hospital)

Total Total
<1 yr 1 -3 yrs < 1-3 yrs < 1-3 yra

Diar (A) Control (B) Diar (C) Control (D)} Diar {(A+C) Control(B+D)

No of cases tested 58 58 28 28 88 :1:4
Enterotoxigenic E. coli (ETEC) 16(27.6) 6(10.3) 10(39.3) 2(7.1) 26(30.2) 8(98.3)
ST 8(13.8) (5.2} 3(10.7) 0 12(14.0) 3(3.5)
LT 7(12.1) 3(5.2} 2(7.1) 1(3.6) 9(10.5) 4(4.7)
STLT 1(1.7) 0 5¢(17.9) 103.6) 5( 5.8) 1{(1.2)
Enteropathogenic E. coli (EPEC) 5(38.6) 4{8.9) 2¢7.1) 2(7.1) 7¢ 8.1) 6(7.0)
Edwardsiella 0 1{(1.7) 1(3.6} 0 ¢ 1.2y 1(1.2)
Salmwonelila 1(1.7) 8¢13.8) 0 2(7.1) 1(1.2) 10(11.6)
Shigella sonneil 0 4] 1(3.6) 1(3.8) 1(1.2) 1(1.2)
Plesiomonas 0 3(5.2) 1{3.6}) 3(10.7) 1(1.2) 6(7.0)
Vibrio 0 0 3(10.7) 1(3.6) 3(3.5) 1{1.2)

22(37.9) 22(37.9) 18(64.3) 11(39.3) 40(46.5) 33(38.4)

Figures in parenthesis denote percentages.
Diar = Diarrhoea

It was noted that Enteropatho- One strain of V. mimicus was
genic E. colil { EPEC) and isolated from the control
Edwardsiella isoclation rates group (1.2 per cent).
did not show significant dif-
ference between the two groups Serotypes of Enterotoxigenic
studied.It was observed that E.coli (ETEC) Enteropathogenic
Salmonella isolation rate was E. coli (EPEC) and Entero-
higher in the contrel group invasive F.coli (EIEC) were
{11.6 per cent), than in the shown in Table 2. Out of 60
diarrhcea group (1.2 per cent) strains, 39 strains were
and found to be significant
between the two groups Table 2. Serotypea of Escherichis ooli
studied. Shigella sonnei was Lsolatad
isolated from the 1 - 3 years Group Serotype A B € D Total
age group, one from the
diarrhoeal patient and one ETEC 08_ 19 2 2
from the control group. (38) 7 D8 M1l 1 1
023 H- 1 1
Plesiomonas was 1isolated from gg ﬁo f 2 :
1 case of diarrhoea {1.2 per 058 HUT 1 1
cent ) and 6 cases of control 078 H- 1 1
(7.0 per cent) and thus it was gg :g ! 1 }
significantly higher 1in the 0126 H12 1 3 4
control group than in the 01268 HUT 1 1
diarrhoea group. Of the 3 ggg:ﬂ i :
strains or vibrios isolated 0159 H16 2 2
from diarrhoea cases (3.5 per 0158 W34 1 1 2
cent), 2 were V. cholerae gﬁ :; } :
Inaba and 1 was V. fluvialis. QUT HI10 1 1

Y
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OUT Hi2 1 1
OUT HI18 1 1 2
OUT H4l 2 2
QUT H48 1 1
QUT HUT 1 2 3
OUT H- 1 1 1 3
BPEC 026 H36 1 1
(19) 044 HI1S8 1 1
055 H27 1 1
086 H21l L 1
0111 H4 1 1
0111 H45 1 1
0114 H2 1 1
0114 H32 1 1
0119 HE 1 1
0125 H12 1 3 4
0125 H21 1 1
0125 H27 1 1
0125 H- 1 1
0126 H31 1 1
0127 HUT 1 1
0146 H19 1 1
EIEC 0112 H- 1 1
0124 H- 1 1
Total 23 16 17 4 60

A= diarrhoea < 1 yr B: control <« 1 yr
Cz diarrboea 1-3 yra D= control 1-3 yrs

ETEC, 19 strains were EPEC and
2 strains were EIEC. Among
ETEC the serotypes sought were
08HS, HI11, 023H-, Q025H-,
027H20, 058HUT, 078H-, 086H11,
H18,0126H12 HUT,0128H27,

0153H10,0159H16, H34. Among
EPEC, the serotypes sought
were (026H36, 044H18,055H21,
086H21, O011H4, H45, O0114HZ,

H32, 0119H6, 0125H12, HZ1, H-,
0126H31, 0127HUT and 0146H19.
Among EIEC the serotypes
sought were 0112H- , 0124H-.
The serotypes of Salmonella
and Shigella isolated were
shown in Table 3.The species
included S. krefeld, s,
senftenberg, &. stanley, S.
paratyphi B, §. derby and &S.
enteritidis.

Mixed pathogens isolated from
diarrhoea and control cases
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were shown in Table 4,
Plesiomonas mixed with other
bacteria such as ETEC, or EPEC
or Vibrio was found in 4 cases
1 from diarrhoea and 3 from

Table 3. Serotypes of Salmonella and Shigella
isolated

Genue Serotype A B C D Total

paratyphi B
staniley 1
derby 1
Salmonella typhimurium 1
enteritidis
krefeld
senftenberg 1 1

N -

B
BN b e e G

Shigella sonnei 1 1 2

dinrrboea <
control <
diarrhoea 1
control 1

yra
yrs

Saw»
W
[

w

“e3y

control cases. Salmonella with
EPEC was found in 3 of the
control cases. Shigella mixed
with ETEC was found in one and
ETEC mixed with EPEC was
found in 3 diarrhoea cases.
Thus a total of 11 cases had
mixed infection, 5 from diar-
rhoea cases and 6 from the
control cases,

Relationship between ETEC and

EPEC was shown in Table 5. A
total of 16 strains producing
ST were serotyped and 4
strains showed 0126 serogroups
(25.0 per cent) with different
H serotypes (3 were H12 and
one untypable H). The other
serotypes include 08HS ,025H-,
027H20, 078H-, 086H11,



Table 4. Mixed pathogens isclated from diarrhoea cases

< 1 yr I~ 3 yra

Diar control piar Control Total Total

A B c D Diar Control
Plesiomonas + others Q 2 1] 1 1 3
Salmonella + EPEC 0 3 1] 0 0 3
Shigella + ETEC i) 1] 1 0 1 0
ETEC + EPREC 1 0 2 0 3 i}

Diar = Diarrhoea
H18,0128H27 and 0153H10. 16 and the other serotypes
strains producing LT were identified were 0126H12, 08H9.

Yable 5. Relationship between ETEC and EPEC

< 1 yr 1 - 3 vrse

Diar(a} Control(B) Diar{C} Control

(0}

ST(16) 025 H- 086 H18 0B HS
027 H20 OUT H-
078 H- OUT HUT 0126 HUT
0126 H12
0128 H27
0153 M10
oUT H18
OUT H48
LT(16) 023 H-  OUT Hi8 025 W-(2) 0 H1l
025 H-
058 HUT OUT H41¢2) 0159 H34
0159 H34
ouUT HT OUT HUT
OUT H9
oUT H1I2
oUT H-
STLT(6) OUT HI10 oUT RH-
0126 H12
0159 H16(2)
GUT  HUT

>

FPigure in parentheses denote number of caden
detected
Diar = our

Diarchoea = 0 untypable
HUT =

A untypahle

strains
with
cent. ).

serotyped, of which 2
showed 0159 serogroups
H34 serotypes {(12.5 per

The other serotypes identified
were O08H11, O022H-, 025H-~ and
058HUT. & strains producing
both ST and LT were serotyped
and 2 of them showed 0159HI16

DISCUSSION

Diarrhoeal diseases which are
often caused by microorganism
or their toxins, constitute
the greatest mortality and one
of the greatest cause of
morbidity on a global scale
and depending en age and
living conditions, average
attack rates of diarrhoeal
illnesses exceed one to six
episcdes per person per year
and diarrhoea illnesses
account for the greatest
portion of the staggering
childhood mortality and exceed
20 per cent 1in the poorest
areas (2.7}, Although the
classic secretory enterotoxin
of V. cholerae causes the most
dramatic disease, E. coli that
produce one or more
enterotoxins are the commonest
recognized causes of diarrhoea
in tropical developing areas
(7,8). As indicated from
earlier reports ETEC is an
important pathogen in tropical
and developing countries
particularly in infants under
5 vears of age(1,2,3%,4).From
this study also it was noted
that 30.2 per cent and 9.3 per
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cent of ETEC were 1isolated
from diarrhoea and control
cases respectively. The higher
isolation rate of ETEC as
compared to other pathogens
indicates that it plays an
important role in the
causation of diarrhoea in
children, It was reported by
various authors that 60 per
cent of ETEC could be
serotyped (8 -~ 14). In this
study it was found that 61.5
per cent of ETEC could be
serotvped and the serotypes
identified were, 08,023, 025,
058, 078, 086, 0126, 0128,
0153 and 0159. It was also
observed that isolation rate
of Salmonella and plesiomonas
was higher in the control than
in the diarrhoea group.The
isolation rate of Salmonella
and Plesiomonas was found to
be 11.6 per cent respectively
in the control group.
Plesiomonas shigelloides was
the new pathogen identified in
this study. it was reported by
various workers that
Plesiomonas was insolated from
samples of diarrhoeic stoels

in subtropical and tropical
countries as Mali, Zaire,
Kenya, Madagascar, Tahiti,
Cuba, India; (15,16}, Japan

{17); Australia {18) and
occasionally Europe and the
United States (19). Carriers
are quite rare in Europe (19)
but was reported that it was
more frequently observed in
association with epidemics
(17,18). The isolation rate of
Vibrio was 3 per cent in the
diarrhoea group and 1 per cent

in the contrel group. 2 of
them were found to Dbe V.
cholerae Inaba and one V.
fluvialis from the diarrhcea
group and they were from 1 - 3
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years age group. From the
control Eroup also 1 v,
mimicus was 1isolated and it
was also from 1 - 3 years age
group. One of the causes of
the control group having a
high isolation rate of
pathogens might be the fact
that in most developing
countries the adult foods were
heavily contaminated with
bacterial pathogens (20). 1In
Myanmar, food, currency notes,
flies and water are highly
contaminated with enteric pa-
thogens (21,22,23) and may
contribute to the dissemina-
tion of these pathogens,
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Effect of dietary iron deficiency on some

enzyme levels in growing rats

Tin-Win, Ave-Kyaw & Hla-Pe

Biochemistry Research Diviaion
Department of Medical Research

Primary derangement in the levels of iron enzymem in iron deficiency have baen
reported by various workers. The present study was undertaken to detsrmine
vhether secondary derangements in the levela of other non-iron enzymes could
accompany in the primary derangement. Thres groups of rats were fed synthetic
diet for B85 daya. CGroup I received the iron deficient diat ad libitums, group II
was pair fed with group I but received supplemented iron and group I1I received
the iron supplemented diet ad Iibitum. The following were the mean values of
some biological data at time of sacrifice. Body weight of group I, II and IIX
weare 82.5 g, 96.5 g, 108.5 g and haemoglobin, 7.2 gX, 14.1 gX and 14.8 gX
reapectively. Enzyme levels were measured in djifferent tissues of the three
groupe of rats. The levels of hepatic iron enzyme,catalase, as well as non-iron
enzymes, sglucose 6 phoaphate dehydrogenase (G6PD}, glutamate dehydrogenase (CD)
and malate dehydrogenase (MD) were significartly decreased in the iron deficient
group, The decrease was more pronounced in the levels of catalase. However,
lactate dehydrogenase did not show any significant changes. The enzymes were
unaffected in kidnevs and spleen except catalasze, which decreased in group I,

INTRODUCTION

Iron deficiency anemia is one
of the main nutritional
probleme in the world today.
Some investigators have
pointed out a preponderance of
underweight children among
those with nutritional iron
deficiency anemia. Several
surveys among the various
population groups of Myanmar
showed that iron deficiency
and iron deficiency anemia is
a widespread health problem in
our country(1,2}). Accumulated
evidence over the past years
revealed for optimum growth
and development and therefore,
the impact of this element
insufficiency on the physical
and mental development needs
urgent elucidation. With these
views in mind, the effect of
dietary iron deficiency on
some vital enzymes in cellular
functions and development are
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investigated in this study.

Depression of iron containing
enzymes(catalase and cyto-
chrome oxidase) and aconitase,
which requires iron cofactor
for its activity, in iron
deficient rat tissues  have
been reported (3,4,5}. The
derangement in the levels of
iron dependent enzymes were
found to be associated with
derangement in the levels of
iron independent enzymes, such
as xanthine oxidase, glucose 6
phosphate dehydrogenase (G-6-
PD) and glutamate.  pxaloacetic
transaminase (GOT) (6,7). 1In
this study, therefore, is
extended the measurement of
dehydrogenases, which contri-
bute the formation of cellular
energy adenosine triphos-
phate(ATP) by generating
substrates for Kreb's (Citric
Acid) cycle or by feeding
reduced coenzymes {pyridine



nucleotides) 1into cytochrome
system. Activities of catalase
and G-6-PD were reexamined. In
order to explore the role of
degradative process as a con-
tributing factor in lowering
enzyme levels, lysosomal acti-
vity was examined by measuring
the marker enzyme acid phos-
phatase activity.

MATERIALS AND METHODS

Enzyme determination

Enzyme assays were made in
tissue homogenates prepared in
0.25 M sucrose. After being
minced, the <chilled tissues

were homogenized in 8 volumes
of 0.25 M sucrose containing
0.01 M EDTA for one minute in
a Potter Elvehjem electric
homogenizer at top speed. The
cells were lysed by freezing
and thawing the homogenates
ten times, and were centri-

fuged at 100,000 x g for 1
hour in a Hitachi Ultra-
centrifuge, 55 P 2. The
sedimented pellets were
resuspended in 0.1 M NaCl,
0.01 M with respect to

phosphate buffer pH 7 and
sonicated for 1 minute. Large
particles from the sonicated
pellets were removed by
centrifugation at 6,000 x g
for 20 minutes. The enzymes 1in
the supernatants obtained from

before and after sonication
were separately assayed for
enzyme activities. it was
found after freezing and

thawing more than 50% of the
enzyme activities were asso-
ciated with insoluble cell
pellet fraction and, there-
fore, sonification step was
found te be necessary for
complete extraction. All the
steps were carried out at 4°C
whenever necessary.

Catalase activity was measured

by the method used by Thin-
Thin-Hlaing and Villela(8)
using hydrogen peroxide as
substrate. Glucese 6 phosphate

dehydrogenase (G-6-PD) was
assayed by the method of
Horecker and Smyrniotis(9),
glutamate dehydrogenase (GD)

by the method of Strecker(10},
lactate dehydrogenase {LD)} by

Neilands(11) and malate
dehydrogenase (MD) by
Lowry(12). Acid phosphatase
was assayed by the method

described by Aye-Kyaw (13) and

protein concentration by
Lowry{l4),as modified by
Miller{(15).

Haematological measurements

Standard methods described by Dacie
and Lewis (16) were used. Hepatic
non-heme iron concentration was
determined by the method described
by Torrance and Bothwell (17).

Diet and experimental

Post-weanling Albino rats aged 30
days were used for the experiment,
The iron deficient diet was prepared
according to the method described by
Vitale, et al.(18). The iron defi-
cient diet comprised the following:
glucose 658 g, casein (vitamin
free)200 g, choline chloride 5 ¢,
peanut oil 100 g, salt mixture 22 g
and vitamin mixture 5 g per Kg of
the diet {(19). The iron supplemented
diet was prepared by the method of
McCall, et al.{20} by adding 240 mg
ferrous sulphate {FeSO‘ . 12 }%0) to
1 Kg of iron deficient diet.

The rats were divided into three
groups, each group coneisting of
four animals, and fed on a diet for
85 days. Iron deficient rats
received the 1iron deficient diet,
the amount was isocaloric with that
of the iron deficient rats. Control
rats received the iron supplemented
diet ad libitum. This experiment
was designed to differentiate the
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under-nutrition induced in rats hy
restricted food intake without
associated iron deficiency anemia.

The rats were placed in individual
siainless steel metabolic cages.
lron contamination was avoided by
using glass water bhottles with
rubber cap and stainless steel
spout, Deionized water was allowed
ad libitum.

Weights of the animals were recorded
daily. Haemoglobin  concentration
{Hb) and packed cell volume (PCV)
were determined weekly using tail
hlood samples. Reticulocyte count
were made on the day of sacrifice,
When the iron deficient animals
became definitely underweight (i.e.
85 days on the diet} the animals
were sacrificed by stunning and
decapitation after being starved
overnight. Liver, spleen and kidney
were removed, rinsed in cold normal
saline, blotted to dry and weighed.
Tizaue homogenates were prepared for
envyme agsays and portions were
taken for non-heme iron concentra-
tion determination as described
under  ‘enzyme determination’ and'
Haematological measurements’.

RESULTS
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Some  haematological and biclogical
data of the three groups of rats
were shown in Table 1. It can be
seen Lhat the mean Hb and I'CV values
in the iron deficient group were 7.2
g% and 33.2% respectively, which
were  significantly lower than Hb
14.1 g% and PCV 45% in the pair fed
group and Hb 14.8 g% and PCV 47.1%
in the control group. The mean MCH{
value and reticulocyte count of the
iron deficient rats were 23.1% and
£23.9% respectively, compared with
MCHC  32% and reticulocyte count
2.95% of the pair fed rats and MCHC
d2% and reticulocyte count 3.7% of
the control respectively, Tt can be
scen  that  hepatic non-heme  iron

h1

concentration of the iron deficient
rats was 23ug/g, that of the pair
fed rats was 137.Hug/g and of the
controls was 997 ug/g, indicating an
exhaustively depleted iron stores in
liver of iron deficient rats. Thus,
it is evident that severe iron
deficiency anemia was induced in
rats fed with iron deficient diet.

Body weights

At the time of sacrifice, as had
been shown in Table 1, the body
weight of the iron deficient rats
was B82.5 g of the contrels (P is
less  than (.02), Although mean
weight of the pair fed rats appeared
to be lower than that of the control
group, it was not statistically
gignificant, it is therefore,
suggested that growth retardation is
superimposed by speci-fic iron
deficiency.

Liver enzymes

Total specific liver enzyme acti-
vities of three groups of rats were
shown in Table 2. The total specific
activities of the enzymes, catalase,
(i-6-PD and malate dehydrogenase(MD},
in the iron deficient group and in
the pair fed group decreased signi-
ficantly when compared to the
control group. Glutamate dehydro-
genase (GD) was depressed in the
iron deficient group only. No
significant changes were found
between the three groups in lactate
dehydrogenase and acid phosphatase
specific activities. One interesting
finding is that no significant
changes were observed between iron
deficient group and tha pair fed
group in the specific activities of
all the enzymes measured, although
there ig an apparent decrease in the
iron deficient group in the cata-
lase, G-6-PD and ¢glutamate dehydro-
genase {(GD) total specific acti-
vities,



only catalase and malate
dehydrogenase levels were affected.
In the kidneys, catalase levels of
the iron deficient rats and

Kidney enzymes

levele of kidney were
In the kidneys,

The enzyme
shown in Table 3.

Table 1. Some biological and haematological data in different groupas of at the time of
gacrifice (i.e. after 85 days on the diet)

Group Body wt. Hb PCY MCHC Reticulocyte Hepatic non-haew.
(g8) (g%) (X) (%) count (%) iron

(pg/g liver}
Group I
(Fe deficient} 82.5M.5 7.23p.81 33h.9 23h.5 23.%%40.09 23.0h.08
Group II
(Fair-fed) 96.530.8 14.13.50 4541 .4 2h. z.9'm,.22 137.839.30
Group III
(Control) 108.58.5 14.8W.80 47H.2 3zin.9 3. 130.51 97.04h4.20
Significance
I : II N.S P<3.001 P<0.01 P<0.05 Pc¢0.01 P¢0.01
I IXX P<0.02 P¢0,001 P<0.01 P<0.05 P<0.01 P<0.02
11: 111 N.S. N.S. N.S. N.S. N.S. N.S.

Each value represents the mean ¥ standard error for four rats. Probability 'P' is

calculated by uaing Student’s 't’ test.

N.S. seang not gignificant at the 5X probability level.

Hb, PCY and MCHC represent haesoglobin, packed cell volume amd wean corpuscular
hasmoglobin concentration respectively.

Table 2. Enzyme levels in extracts of liver homogenates in different groups of rats

Enzyme Supernatant Pellet extract Total
Group I 3.15M.26 2.1280.78 6.4710.80
Group II 5.50,27 2.734.43 §.233.58
o Group I1I 8.3030.43 3.134%.35 11.7430.55%
c
Significance I:II P < 0.01 N.S. N.S.
1111 P ¢ 0.05 N.S. P ¢ 0.01
I1:TIT P < 0.05 N.S. P < 0.05
Group I 11.824 .85 15.10%.10 26.921k.50
Group 11 17.044.90 11.454H.60 28.491 30
p GTOUP III 19.85%40. 60 15.7230.60 36.57h .20
G-6PD
Significance I:11 N.5. N.S. N.S5.
1:111 P ¢ 0.05 N.S. P ¢ 0.05
II:IT1 N.S. P < 0.05 P < 0,05
Group I 22.5513.10 46.54H2.5 69.09h1.0
Group II 37.8643.60 47.05* 7.0 84.9418.0
c Group III 44.4938,50 58.7411.0 103.23t 6.0
GD
Significance I:11 P<0.05 K.S. N.S.
P<0.05 N.S. P¢(.05
N.S. N.S. N.8
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Table 2.{(continued)

Enzyvme Supernatant Pellet extract Tatail
Croup 1 1.4330.31 2.08%0.37 3.510,57
Group 11 L.4630.01 2. 0010, 20 3.46%0.60

a Group 111 1.9340.23 3.003D.38 4.933D.50

M

Significance I:I1 N.S. N.5. N.5.
I:111 N.S. N.S. P¢0.50
I1:1I1 N.S. N.5. P<0.05
Croup I 208h5.5 181h8.¢ 189¥29.0
Group II 189Hh0.0 17936.5 68 4.5

o Group IIT 2z3H5.0 18048.5 403%28.1

Ly

Significance 1:11 N.S N.S N.S.
1:1I11 N.S N.S N.S
II:I1I N.S. N.S N.S
Group I 94.0738.50 49,3335 . 00 147.4035 .50
Group it 97. 7535, 00 57.3741.50 155.1244,50
Group I11 117.4039.50 12.47H .50 159.874H14.00
Significance I:II N.S. N.8, N.5.
I:111 N.§ N.% N.S
11:111 N.S N.S N.S

Table 3. Enzyme levels in

axtracts of kidney homogenates in different groups of rata

Enzyme Supernatant Pellet extract Total
Group I 1.403p.21 1,100, 08 2.50%.18
Group II 1.40M.14 1.1430.16 2.543.11
Group ITI 1.9530,06 1.78%4) 46 3.730.11
o
S51gnificance 1:11I P N.S5. N. 5. N.S.
T:I1Y P ¢ 0.058 N.S. P < 0.05
it P ¢ 0.0% N.S. P ¢« 0,05
Group 1 20.18%2.80 13.255 .10 33.434h .20
Group 11 15.27%2.40 11.79% .70 26.904.40
Group IXI 15.32% .60 25.29%7 .00 40.61%7.00
G-6ERY
Significance I1:711 N.5, N.S. N.§,
I:111 N.S5. N.S. N.§.
11118 N.5. N.5. N.S.
Group ! 88,0038, 50 97.682% .70 185.82024
Group 1I 108.0015.5 89.4005 .83 147,40t 21
Group ITI 113.00416.0 48.50% 9,99 161.56% 19
D%
Significance I:I1 N.S. N.S. N.S5.
1:111 N.S. P < 0,01 N.5.
11:111 N.S. N.S. N.§.
Group I 1.09%0.23 2.08%n.45 3.173.52
Group i1 1.08%.21 5.63H .49 6.71H.50



Table 3.{(continued)

Enzyme Supernatant Pellet extract Total
Group III 1.8630.20 2.49%) .45 4.55%1.,50
upd
Significance I1:I1 N.S. P ¢ 0.05 P < 0.05
I:111 P < 0,02 N.S. N.S.
11: 11} P ¢ 0.01 N.S. N.5.
Group I 341%59 42.54H.60 383,544
Group 11 3zsh7 41.58% .40 366.5812
Group II1 3s1hs 65.06H.10 426.08128
e
LD
Significance I:11 N.S N.S. N.§.
I:I1t N.S ¥.5. N.S.
TL:111 N.S N.S. N.5.
Group 1 53.6814.5 61.82113.0 115.50118
Group I 45.35%719.5 B1.86% 8.0 127.2115
¢ Group I!I 61.98H17.5 79.74% 5.0 141.73478
AP
significance I:EI N.S. N,S N.S
I:111 N.S. N.S. N.S
I1:11X N.S. N.S5 N.S
Each value represents the mean * 5.E. for four animals.
Probability is calculated by Student’s ‘t' test. N.S. weans not significant at the 5%
probability level. Group ! - Iron deficient, Group II- Pair-fed, Group IIl Control.
(a) Specific activity of cataluse (C) is expressed as wmillimoles nzoz per second per
mg protein.
(b) Specific activity of dlucose-6-phosphate (G-6-PD) is expressed as enryme units
per mg protein.
{c) Specific activity of glutamate dehydrogenase {GD) is expressed as enzyme units
per mg protein.
{d) Specific activity of malate dehydrogenase (MD) is expressed as micromocles of NAD
reduced per hour per mg protein.
(e) Specific activity of lactate (LD) is expresaed as nanomoles NADP per mg protein.
(f} Specific activity of acid phosphatase (AP) ia expressed az nanomoles per minute
per ag protein.
g0 also of the palr fed rats the extracts of spleen were
were found to be significantly also investigated and the
lower than thoze of t he results are shown in Table 4.
contraols. However, malate
dehydrogenase shows a No significant differences
different result in which a were observed in the enzvmes
signi-ficant decrease was investigated except acid
found in the iron deficient phosphatase, in which the
group rats compared to the specific activities in the
pair fed rats. No significant iron deficient rats and the
difference was found in other pair fed rats increased,
enzvmes . compared to the controls.
Unlike liver enzymes, kidney
and spleen enzymes were
Spleen enzymes relatively little affected by
dietary stress employed in our
The enzymes associated with study.
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Table 4. Enzyse levela in extracts of gapleen homogenatesn in different groups of rats

Enzyme Supernatant Pellet extract Total
Group I 6.143n.03 0.2180.02 0.3530.03
Group 11 0.163.02 0.1830.02 6.34%0.05
Group 111 0.14%0.04 0.20%.03 ¢.3430.04

c
Significance 1:1[1] N.S N.S N.S.

1:111 N.S5. N.S N.S.
1731171 N.S. N.S N.§.
Group I 15.57H.10 8.98% .50 24.5515.0
Group 11 18,38+t .50 4.0130.850¢ 22.394.0
Group III 15.05%2. 60 13.76 13, 00 28.8135.0
G-6PD
Significance I:II N.5 N.S. N.§.
1:711 N.S N.S. N.§.
(I:111 N.S P<G.05 N.S,
Group 1 45.65314.0 29,1422, 80 74.79402.5
Group 11 70.203%. 0 3z.511 .00 102,5340.0
g Group 111 51,700 .0 31.994 .30 83.694h11.0
MD
Significance I:II N.S N.5. N.S5.
1:111% N.S N.S. N.S.
11:111 N.S N.S. N.S.
Group I 2.1530.49 0.971D.04 3.1230.47
Group I1 2.863D.23 1.3730.18 4.2330.35
4 Group 111 2,900, 50 0.4710.12 3.7740.50
MD
Significance I:11 N.5, N.§5. N.S3.
1:111 N.S. N.S. N.S.
II:III N.S N.S. N.S.
Group 1 57.98H0.5 63.98110.5 121.96% 5.5
Group 11 76.4710.0 56.32% 8.5 132.79H47.0
o Group TII 42.70H13.5 57.4210.5 100.12% 5.5

LD

Significance I1:11 N.S N.S. N.S.
T:I11 N, S. N.S. N.S.

11:111 N.S N.S. N.5.

Group I 11.4030.45 12.88%.9 24,284 .4
Group 11 9.7840.20 12.497.7 22.27h.2

P Group T1I 8.793D.60 8.36%.9 17.15% .2

AP
Significance E:I1 N.S N.S. N.S,

I:111 N.S N.S. P ¢ 0.05
TL:1I1 N.S P o« B.02 N.S.
DISCUSS10N iron appeared to be worked

As we have observed in our
present study, growlh
retardation of iron deficient
rats have already been
reported by many workers(2l,
22y, Other studies indicated
that bacteria and cultivated
tissue cells need iron for
optimum growth and mitosis
(23, 24), and alsoc showed that

through nucleic acid meta-
bolism. Therefore, lower Hb
{anemia) alone dose not
explain the impaired growth

and function occurred in iron
det'icient subjects.

Heutler and Blaisdell (25, 26)
in their eariy study reported
that they could not detect any
decrease of catalase activity



in i1ron deficient rat liver,

but in later studies (4, 5)
indicated that iron containing
enzymes and proteins, cyto-
crome, cytocrome oxidase,

catalase were found to be
depressed in iron deficiency.
Aconitase, an enzyme which
requires iron for 1its acti-
vity, was found to be low in
iron deficient human red cells
{3), On the other hand, ircn
independent enzymes, xanthine
oxidase, G-6-PD and glutamate
oxalotransaminase (GOT} were
also reportedly low in iron
deficiency. In our present
study, as has been mentioned,
out of six liver enzymes
{catalase, G-8-PD, GD,MD, LD
and AP) measured four of them
(i.e. catalase, G-6-PD, GD and
MD} were found to be lowered
in iron deficienltl rats. But,
gimilarly Jlow activities were
found in rats fed with
isocaloric amount of iron
supplemented diet. Therefore,
it is assumed that iron
deficiency depressed many
liver enzymes through impaired
food intake. In iron deficient
man, red blood cell glutamate
oxaloacetic transaminase {GOT}
and glutamate pyruvate tran-
saminase (GPT) were found to
be low and the reason being
pyridoxine phosphate coenzymes
depletion (27). The dehydroge-
nases we have studied in the
present investigation require
pyridine nucleotide coenzymes
{NAD and NADP) for their
activities. Therefore, status
of these coenzymes in 1iron
deplet ion needs further
elucidation.

The implication of such im-
pairment of cellular enzvme
activities on the function and
development of an animal
should not be over speculated.
But 1t has to be pointed out
that these dehydrogenases are

directiy inveolved in cellular
energy (ATP) synthegsis mainly
by feeding substrates into
Kreb’'s Citric Acid Cycle and
by feeding reduced coenzymes
{NADPH}in to cvtocrome
system, or are involved in
many biosynthetic processes
where reduced pyridine nucleo-
tide coenzymes are indespen-
cible,

The observation that iron
depletion, not through food
restriction lower dlutamate
dehydrogenase activity. The
specific action of iron on the
metabolism of glutamate acid
needs attention because of
this amino acid unique role in
central nervous system,
through the formation of
v-amine butyric acid which is
normal regulator of neuronal
activity.
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Malaria 1i1s still the most im-
portant parasitic disease 1in
the tropics. Malaria 1s caused
by a protozoan parasite of the
genus Plasmodium, of which
three species are commonly
known to infeclh people living
in Union of Myanmar. They are
P, falciparum, P. vivax and
P. malariae. Although vivax
and malariae infections are
not generally life threaten-
ing, they can cause a somefime
severe acute illness, Vivax
forms of malaria are char-
acterized by relapses ive.
reappearance of symptoms of
parasitaemia following a
"latent"” or svmptomless period
of up to five years. Chronic
or repeated VIVAY malaria
infection ot ten causes
impaired growth in children
and loss of productive acti-
vity in adults. Therefore our
findings will suggest closer
supervision and effective
measures against increasing

incidence of vivax malaria in
some areas of Myanmar Naing-
Ngan.

Hospital study

1832 patients from (1} Lashio
Divisional Hospital, (2)
Lashio Military Hospitals
{100~bedded and 40-bedded) and
{3} Tharvarwady General
Hospital were included in the
study. The time of collection
of blood samples were between
May Lo July during 1985, 1986,
1987 and 1989,

Village study

1514 subjects with malaria
from villages and three
sectors of lashio Township

were included in the study.
The first study was in May
1984 and the second study was
in July 1989.
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Examination of blood films

Taking of blood smwears and
staining with Giemsa were done
according to standard methods.
50 thick fields were examined
under oil immersion {(100x} and
thin smears were asgain checked
for speciation of malaria

the same hospital.

The great. increase of
migration into the township
and the population shifts

within that area have led to a

considerable rise in the
transmission of malaria in
Lashio Township. The same 1is

parasites. true 1in Amazon region of
Table 1. Changing incidence rates of malaria in Lashio Township
Year villages Subjects Per cent Plasmodium species
& examined positive

sectors with malaria Falciparum vivax mixed
1984 Ho-paik 500 30.3% 21.6% 6.1% 2.6%
May Naung-mon
1989 Ho-paik 714 48.8% 28.0% 14.8% 6.0%
July Naung-mon

9,10,11

The incidence of P. falciparum
and P. vivax infections 1in
subjects living in Lashio
Township was summarized in
Table 1. OQut of 800 subjects
examined, the incidence rates
of falciparum, vivax and
mixed infections were found to
be 21.6%, 6.1% and 2,6% in
1984, But in 1989, the inci-
dence rates of vivax and
mixed infections were signi-
ficantly increased to 14.8%
and 6.0% whereas falciparum is
slightly increased to 28.0%.

The same situation is found to

be true 1n malaria positive
patients attending to
Tharyvarwady Township General

Hospital. The increasing trend
of . wvivax infectlion was
recorded in the years 1888 and
1989 with a percentage of 356%

of all malaria infected
patients (Figure 1), 1In the
vears 1985 and 1986, the
vivax infection rates were

less than 10% of the total
malaria patients attending to
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Brazil where the population
growth rate of 5.04% during
1970 to 1980. There were
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mostly attracted toward the
gold prospecting mining opera-
tions, and the settlemenlL of
agricultural areas along the

Amazon high-wayv{(l}). The most
majority of the immigrants
were nen-immunes, entering
inte regions where anopheline
mosquitoes are abundant.
Hardly surprisingly,

transmission of malaria grow
at a steady rate over the last
5 years in Lashio Township.
Many travel lers, solidiers,
merchants, government
servants, truck drivers and
religious parties ete. can
import the parasite, and any
gecographical changes could
stimulate an increase in
vector breeding sites (2).

If malaria returns to the
country, it will be a disaster
for public health and very
difficult to re-eradicate. For
speciation o¢f malaria para-
sites, skilful and experienced
personnel are needed. On the
otherhand, good quality micro-
scopes and  hetter staining
methods are also important. To
have effective and correct
treatment, the results given
by the technicians must be
precise.

If the resuits are not reli-
able, the effective treatment.

could not be possible and the
relapse of vivax malaria will
be a never ending story.
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Alcoholic cardiomyopathy in Myanmar. X§IN-YE-
MYINT & THAZIN.Yangon General
Hospital, Department of Health.

Barly recognition of Alcoholic cardiomyopathy
is important because complete abstinence from
alcohol during the early stages may prevent
diffuse myocardial fibrosis and irreversible
chronic congestive heart failure.3l chronic
alcoholics admitted ta New Yangon General
Hospital over a period of one year were
studied for cardiac abnormalities.22 cases
had signs of congestive heart failure and 9
cases did not have any clinical evidence of
heart &isease and were admitted for alcohol
related diseases.72.7% had evidence af low
output cardiomyopathy and 27.3% presented
with Berl Berl heart disease, diagnosed by
history, clinical findings, electrocardio-
gram,Chest X'ray and Echocardiodram. Patients
with Alcoholic cardiomyapathy presented with
poor left verticular function dilated
chambers and reduced ej)ection function and
fractional shortening on Echocardiogeam,even
ufter treatment. Cmges with Beri Beri heapt
digease had characteristic electrocardliogram
chandes and normal or near npoermal Echocar-
diograms after treatment with Thiamine, There
was ho correlation bhetween amount of alcohal
consumption, duration of consumption and
ejection fraction and fractional shortening.
11.1%X of chronir alcoholics without clinical
evidence of heart disease were found to have
impaired left wventricular function on Echo-
cardiogram., Echocardiogram provides a re-
liable non invasive weans of assessing
cardiac abnormalities in chronic alocoholics.

The drug sensitivity patterns of Plassodium
falciparums in Wyansar(1990).*MYINT-
LWIN, *EYIN-HLA-AYE, *MAUNG-MAUNG-MYA
*YE-HTUT , **¥KYAW-WIN a *HTHN-NYUNT-
NAING.*Parasitologdy Research
Division,Depurtment of Medica l
Research & **Directorate of Medical
Services, Ministry of Defence.

The In vitro sensitivity of P. falciparum to
antimalarials was conducted during 1980 in
Mawlamyaing, Lashio and Seik Phyu Township.
There were 40 successful in vitro tests in
Mawlamvaing, 3% in lLashio, 26 in Seik- Phyu
Township. Chluroquine wan found to be highly
resistant (9% to 100%) in Mawlamvaing and
Lashio areas but 31% sensitivity wag detected
in Seik Phyu Township. Amodiagnine was found
to be much more sensgitive (38 to 67%) than
chlaroguine. EC" for chloroquine varies from
7.4 to 8.4 pmol/L for chlorogquine and EC" for
amodiaguine varies from $.58 1o 1.6 pmol/L.
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In all the areas studied sulfadoxine/pyri-
methamine sensitivity was seen in 65 to B0X,
All the 1isolates from the three areas were
100X aensitive to mefloquine and were also
highly seneitive (93 to 100%) to quinine.
BC" of gquinine varies from 1.3 1w 2.7
pmcl/I and EC" of mefloguine varies from 1.5
to 2.2 ywool/L in the areas.

Hepatitis B virus carrier rate in different
blood gdgroup of bLlood donors Iin
Myanmar.MYO-AYE, THAN-AUNG,KYI-
WIN ,KHIN- LAY -WAI,KHIN-MG-WIN ,KHIN-
PYONE-KYI ,YEE-YEE- HTHE, KHI N-MAY-
00,ESTHER - OHNMAR-MYINT & NWE-YIN-
AUNG. Department of Medical Research,
Central National Blood Bank &
Institute of Medicine(I).

Total apparently healthy blood donora at
National Biood Bank in Yangon from 1 gt
January to 31 st December 1990 were 31504.
Out uf these, 2977 donors were Hepatitis B
surface antigen pogitive carriers (Reverse
pasgive haemagglutination method National
Lab.). The donors blood groups A, B, 0 and
AB were 25.1X%, 32.1%, 34.7% and 7.9% res-
pectively in that vear. Hepatitigs B virus
carrier rate in these donors is 9.4X which
is gimilar to that of the prevalence in
general population. Hepatitis B virus
carrier rate in A, B, 0 and AB groups are
9.9%, 9.4%, 9.3X and 8.5% respectively. In
this study Hepatitis B virus carrier rate is
not much different in different bhlood
HrOups.

Experimental therapy of persistent duck
hepatitis B virus infection with
foscarnet. MALA-MAUNG, KWESI N,
TSIQUAYE ,MAREH J. SLOMKA,BO OBERG &
ARITE J. ZUCKERMAN, Microbiology
Department, Inastltute of HMedicine
(I}, Yangon. Clinical Sciences
Department, London School of Hygiene
and Tropical Medicine, London &
Antiviral Chemotherapy Department,
Astra Ajab AB, Sodertalje, Royal Free
Hospital School of Medicine, London.

Chronic carriers of Hepatitis B virus (HBV)
estimated to be 300 million approximately,
serve as a reservoir of the virus in the
transmission of infection. In addition, a
considerable proportion of these carriers
develop chronic liver disease and hepato-
cellular carcinoma. Therapeutic measures
including antiviral chemotherapy and imauno-
modulation have Fiven variable resulis and
thus experimental models for the development



of effective therapy are essential. Among the
animal models, the Duck Hepatitis B Virus
(DHBY) carrier Pekin duck serves as an ideal
mode] because DHBV shares similar genetic and
hiological properties with HBY. Foscarnet, an
analogue of pyrophosphate acts as 8 non-
competitive inhibitor of viral DNA polymerase
(DNAP) and has in vitro antiviral activity
against some herpesviruses, retroviruses and
heapdna-viruses. The efficacy of high dose
fogcarnet was evaluated in  DHBY carrier
ducks. Plasma levels, DNAP activity and
DHBY DNA by dot blot hybridiza-tion were
monitored during treatment and follow-up
periods. Foscarnet suppressed DNAP activity
to undetectable levels during therapy in the
majority of treated ducks. Hyperlipaemia in
ovulating ducks enhanced the suppression of
DNAP activity by foscarnet. Although plasma
DH BV DNA decreased dur ing drug
administration, this reduction did not
accompany suppression of DNAP activity in
gome of the treated animals, This apparent
discrepancy between DNAP activity and DHBV
DNA was explained by molecular events
involved in DHBV replication.

Is sporadic and epidemic hepatitis E caured
by the =some or different virusen?
SO0F-SOE,PAUTL K. NAKANE,F. TIDA,YE-YE-
HTKE,AYE-MYI NT-SWE , CHO-C HO-HMAN &
THAN- SWE, Nepartment of Medical
Research, angon. Departiment of
Anatomy, Nagasaki University Scheool
of Medicine Japan & Department of
Pathalagdy, Nihon University School of
Medicine, Japan.

The viruses recovered from the bile of
experimentally inoculated monkeys with either
sporadic or epidemic hepatitis E virus (HEV}
stool suspensions were compared by aBpot
hybridization and by electromicroscopy. They
have almost the same =ize and wmorphology
under the electronmicroscope. The twa types
were also tested by the spot hybridization
technique uzing thymine-thymine dimerized
synthetic HEV probe. Both of them hybridized
with the same prob indicating that thevy have
common base pairs sequence in some part of
their denome.

A preliminary report on the glutaraldehyde
gelification time (GGT).  SAW-MNYa-
YEE, TIN-HTAY ,EI-ET-KHIN & AYE-AYE-
THIKF. Department of Pathology,
Institute of Medicine{II).

A significant, sensitive, and linear
reduction of GGT with increasing concen-
trations of Total protein, and with somewhat
legg dignificance with fibrinogen alone was
demonstrated, supgesting the possibility of
uging GGT as an additional screening toel for
chronic infectious and other diseases, where
there is considerable increase in immuno-

globulin levels, or increase polypeptides,
As a preliminary study we have studied a
small sample of primary school children and
adults in Yangon. The normal reference value
of total and differential protein, were also
studied. The GCT for children is 12.9 % 4.4
minutes, and that of adults 20.2 * 10
minutes. There is no correlation of GGT with
ESR.

A study of prevention and control of
HIV/AIDS infection in selected border
Townsghips. AUNG-TUN-THET ,KYI-
SOF AUNG-KYAING & S0FE-MYINT,
Department of Planning and
Statistics.

Case studied and focus group discussions
(FGDs) were conducted. A number of people
from health and health related sectors,
Communities were interviewed and PGDs were
conducted among them. Problem of HIV/AIDS
tranamission was asgsessed in  four border
Townships. Then the profile of people who
cross the border and work inside Thailand
were studied. The push and pull factors that
influence the migration of Myanmar Women who
work in Thailand were identified. Through,
¥GDs interviewing measures were generated to
prevent HIV infection among commerciasl Sex
workera. Background information were
collected to do further research or
interventions.

A study on knowledge, attitude, practice and
behaviour (KAPE) of comsmsercial sex

workers (CSWa}: implications for
AIDS. KHIN-WIN-THIN, NAING- NAING-
MYINT, YU-YU-LWIN & MAY-KHIN-SOE.
Department of Planning and

Statistics,

This paper is a care satudy of 73 women
inmates who are detained at the Adult
Training Home for Women, operated by the
Ministry of Social Welfare. These women
inmates are serving a sentence at this home
due to their involvement as Commercial Sex
Workers (CHSs). Their ©personal profile,
family history and background, the reasons
for bhecoming a CS5W, their gpractices and
health knowledde are covered in this paper.
Aa one of the means of gdetting AIDS is
through heterc-gexual relationships and
since CSWs are one of the high-risk groups,
it is felt that by undertaking a socio-
economic  study of CSHz, the necessary
information for AIDS prevention, control and
management can be guaranteed,

Enowledge, perception and AIDS related
behavicurs amongd current married
couples in Yangon Divislon., »AUNG-
HTUN ,**LE-LE-WNIN ,**THAN-TUN-
SEIN, *«THAN-SWE. *Central Health
Education Bureau, Dapartment of
Health & **Department of Medical
Research.

Knowledde, perception and AIDS related

behaviouras study was conducted in May and
June 199) in Dagon and Thaketa Townships of
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Yangon Diviajion, Samplen wera candomly
gselected and psycho-sacial and behaviour
factors were collected by using pretested
interview schedule., Samples were current
married couples. Knowledge of the samples on
the wmode of transmissgion of AIDS, and its
sources were presented and discussed. Only
very few samples were found stating sexual
contact as mode of transmission and different
health facilities as sources of transmission.
Housewives knew more gignifi-cantly than
husbands that AIDS trangmitted from mother 1o
fetus. One out of favery ten persons were
found stating AIDS as curable disease,
Educational level and joba heing engaged by
samples determined significantly on the
belief that AIDS could be avoided if there
was ho sexttal contact with opposite sex other
than sgpouse. Condoem utilization by male
while having sex with spouse was found low.
Selection of effective communicel ion
channels and the need for c¢areful message
development for specific behavieur change was
discussed.

AIDS-reiated knowledge, attitudes arud
behaviours smong HRealth Care Workers
in Yangon (1991). RAIN-MGC-LWIN,SAN-
SHWE ,MYA-SANDA-KHINE ,HLA-SHEIN, THEIN-
HLAING & THAN-SWE.Central Health
Education Bureau and AIDS/STD Control
Program, Department of Health &
Department of Medical Research.

AlIDS related knowiedge, attitudes ann
behaviours awmond health cocare workers was
studied in randomized health institutions,
including hospitals and Township health
centers in Yangon between June and August of
1991, Interviews conducted on 987 health care
workers (nursing staffa, technicians and
menial workers). 26% of the respondents have
gseen HIV positive cases., 8.21% have handled
HIVY positive and HIV with clinical manifes-
tations and 1.72% have experienced about
their peers. Who had nuffered H!V infection,
but 63.12% of them believed that they can
stay away from ATDS. Weak body resistance as
the causal factor to contract HIY infection
wias perceived by some of them. Messades on
AIDS were not systematically disseminated
among health care  workers. Their mixed
attitudes and complex behaviours were being
diagnoged as key elements for AIDS Prevention
and Control Prodramme , The need for
organizational development and inter and
intragectional collaboration based on proper
Health Education procegsses was digcussed,

Study of kAP on HIV infection/AIDS among
medical dotctorg in Yangon. SAN-SHWE,

MY ASANUA-KNINE, HIA-SKEIN, KHIN-
MAUNG-ILWIN, THEIN-HLAING & THAN-SWE.
Nepartment of Medical Research &

Department of Health.

HIV infectionfAIDS related knowledge, atti-

tudes and precantionary practices we e
vtudied wmong medical doctors  in vartous
health instivutions, which included oeneral
bospitals, specialist  hospitals, Tovwnssha gy

health centres and GP elinics in Yandon,
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between June and August of 1991, The main
obictive of the study is to provide
necessary information that may promote the
appropriate use of health education servicesa
for the prevention of HIV infectionfAIDS in
health workers, particulerly those at high
risk. A total of 425 questionnaires were
delivered and 378 (BH.9%) returned. The
survey resultas indiceated that 99% of the
spondente have heard of AIDS and only 74%
knew the difference between AIDS and HIV
infection. HKnowleddge concerning aetiology,
transmission, diagnosia, control and
prevention of the disease were revealed to
provide the information for effective
management. Positive and negative attitudes
towards HIV infected person were also
assesced and practices towaprds prevention of
HIV infection/AIDS in health care settings
were discussed in detail,

The prevalence of markera for hepatitis B
and human issunodeficiency viruses
and malaria parasites in blood donor
of Tharyarwady and Yangon General

Baospital. * PHYD-PHYU-MYINT, HRIT N -
MYINT, *TIN-SHWE, FHRKOD-KO~KLA,
w*xEHYT-WIN & **xxSO0E-LWIN., =*Clinical
Resear ch Unit {Cerebral and

Complicated Malaria), **Department of
Medicine, Institute of Medicine (I1I),
*xxNational Blood Bank & *#**National
Health Laboratory,

150 samples  of bload collected from
potential blood donors of Tharyarwady Civil
Hospital were collected and tested for
malaria parasites. Of these (80) consentive
samples were tested for hepatitis B surface
antigen and anti HIV antibodies. 200 bleod
samples from Neticnal Blood Bank, Yangon
were also tested for the presence of malaris
parasite, Hepatitis B purface antigen and
anti HIV antibody. P. falcipsrum walaria
parasites were detected in 2X of samples
collection from Tharvarwady. Hepatitis B
surface antiden was found in 10% of Tharyar-~
wady samples and 11% of semples from Yandon.

Role of GPa in diarrhoeal managesant.
SOE-MYINT, TIN-TIN-HTWE & THAN-THMAN-
WIN. Department of Planning and
Statistics,

Diarrhoea diseases kills approximately (1)
million children a vear around the world.
About two and half wmillion of these deaths
are the result of dehydration. The tragedy
in that moat of these can be prevented by
available technology i.e.oral rehydration
thevapy (ORT). 1t i felt that there 18 an
important role which GPs can play in the ure
of theais intervention. Therefore, a
convenient sample of (87 Genera)
Practitioners from Yangon Municipal Area was
requested to answer the self-administrated
questionnaire. Ohjectives of the study are;
to identify role of General Practitioners
in promotion of homemade oral rehydration
soJution used in diarrhoea and to eutimate



the size of diarchoea prablem, the volume and
price structure of ORS  sachets  ased i
General Practice. The result of the survey
are presented and digcussed.

The study of disability in vangon.S5AN-/LA-
ME, HYT-WIN-HLAING, HTEIN-WIN-AUNG,
KHIN-MAR-THET, KYI-LWIN & SEIN-HLA-
AUNG. Medical Statigticy Research
Division, Department of Medical
Research.

The study in conducted in three Institutions
in Yangon; Nospital for di=abled, Orthopaedic
Hospital! and Deaf and Dump  School.  The
observational, crass-sectional study desuun
is chosen and we collect the datas from the
hospitals record in the predesidned
proformas. It is found that round about 2000
patients are admitted to these ingtitutions
annually for treatment and rehabiliration
gervice from all aover the country. The
orthopaedic Hospital cupacitatesn more
patients than the HRospital for disahled.
Again the Deaf amd Dump school which get:n
support from wmissionary, counld accept abeout
150 to 200 children annually and onlv a few
of them get hearing aids. The causes of
disability are mostly injuries and infec-
tions, whereas the congenmitals, neuromus-
culars and musculoskeletals are rare,
Regarding age, the schoaol going and working
age Hroups are the mout effected ade groups.
However, toddlers are the mont burdensome by
(7). Assisted severity and dependent severcty
type of disabled need to have Jong lerm
rehabilitation and amony thom, the ampuiiews
need more care and rvehabilitation, as they
have to train for using prosthesis, Gut of
all the paticnts, the economically  bandi-
capped are sort out Trom  the workind ase
group and found thet fthe malen oaee more 1 han
the females with the ratio 2.36: 1. Apart
from the educational states of the patients,
the health knowledde of the wajority of them
is pot so had that percent distribution of
self referrers are higher than the official
referrers, 68.65% and 30.53% respectivelv. Asx
Bed disability days and Restricred activit
days are the disability indicators used in
the other countries, they are tvvine (o
develop 1n 1his study to some extent. ftoa«
of interest to hope that Bed disability dove
per person  per vear wsre longer than the
Restricted activirty davs :in all ade dronps
except in Beaf and Dump Schonl, The majority
of the children in the Deaf and Dump School
are found to he due to maternal cause during
pregnancy, The relevant maternal histary are
Accidents during pregnacey, Rubeila, Malarin
and other infertions and Renal discases. 5o
far as our studv i concerned, all moesi alg
aof the disabled persons ave improved by the
comprehengsive rehabilitation trainings fdiven
in these Institutions.

Change of sugar in coconut witer *WIN-MVIAT i@
*FAUNG-HHIN., *Pharmacology  Research
Division, Department of Medical
Research & **Phyginlagy Department,
Institute of Medicine (11).

Coconut  water has  been  olaimed  to be an

excellont sOoUroe of whler, sugars and
minerales and 15 often voed au o replacement
fluid. Total content of sugar (about 5 g%)
in ceconut water depends upon the maturity
af the coconut. It is necessary to detect
the nature of individual sugar in coconut
water according to the age of coconut,
Coconuts collected in Yangen were
investigated Dby thin laver chromatographic
method 24 numbers of coconuts were analysed
for 4 different ades; (3 ¢d, 5 th, 7 th and
9 th manth- 6 for each atage). The
intenxities af sugar spots on chromatogram
were scanned by densitometer and recorded as
peak area (percentage). Relative proportion
(in percentage) of individual sugar present
at 4 different age of coconut were detected
anvl compared.  Glucose and fructose were
found to hbe of high concentration in 3 rd
and 5 th mnnth coconut and low in 7 th and 9
th wmwonth-aged coconit.  Sucrose, contradi-
ticnally,was,lowver content i1n 3 rd and 5 th
wmonth and higher in 7 th and 3 th month-aged
cocomit ,Relative total sugar measured by re-
fractometer was cobserved to be higher 1in

5 th and 7 th month-aged coconut than 3 rd
month {(young age) and 9 ih month (old age).

Changes in  serum  aldosterone levels in
regpon e Lo malnutrition and
diarrhoea. THET-HTAR-MYINT, AYE-KYAN,
THAW-POON & KHIN-MAUNG-U. Clinical
Research Division & Brochemistry
Reaearch Division,Department of
Medical Research.

The study included 26 children (age 1 to 5
vears § who were hoapitalized for malnutri-
tion, malnutrition with diarrhoea and acute
diarrheea of less than 4% hrs, duration. The
controls, consists of 6 children from the
game locnlity as patients, were apparently
healthy and in the same age group. Serum
chloride tend to iuncrease in the patients
and the increase was more pronounced in the
group suffering from both malnutrition and
diarrhoeca. On the other hand, serum po-
tasgium tends to decrease and the decreases
were sidnificant in the groups having mal-
nutrition. Serum aldosterone levels were
raised in all the three gdroups of patients
namely malnutrition, diarrhoea and malnutri-
tion asgsociated diarrhoea when compared with
the contrel, The increase was still observed
even after oxclusion of the subjects whose
ades bied within the first 1% year of life
for -whom -the serum aldosierone levels were
found to have a sharp rise,

Preliminary report on immunodiagnostic
reafjents for hepatitis E, KHIN~
PYONE-RY! ., SOE-S50FK, MYO-AYE, YI-YI-
KIWE, HHIA-MAY-00, THAN-AUNG, CHO~
('HO- HMAN, S5AN-SAN-0O0, TOSHIKAZU
(CHIDA, FUSAE 1TDA, TOSHIO SHIKATA &
KHIN-MAUNG-WIN., DNepartment of Medical
Research, Yandon, HWyanmar & Nihon
Univeraity School of HMedicine, First
Department of Pathology, Tokyo,
Japan.

Viral hepatitis B ig endemic in Mvanmar and
epidemic ocutbreakn are well-known to occur
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with sporadic attacks :n hetween the out-
hreaks. During the collaborative research
work on hepatitiz E hetween Myanmar ond
Japan, bile of experimental monkevs con-
taining the Virug like Particles (VLPs) were
collected during animal transmission studies
in Myanmar. The Japanese scientists used the
virug in bile as a material for molecular
cloning of the viral gdenome to gerve for
immupoassay of the antibody. Twa types of
ELISA reagents have been developed namely NE
8 and HT 3. Tests on various types of sera 1n
Myanmar showed that NE & ELISA readents were
ugeful for the sercepidemiclogical study af
the population whereas HT 3 ELISA readents
were better for serodiagnosis of acute cases
ot hepatitis E.

A rtapid diagnosis of salaria parasites hy
acridine orange staining method.
MU-MU-SEIN-MYINT, KAY-THI-KYAW, KYIN-
HLA-AYE MYINT-LWIN 4 YE-HTUT,
Parasitology Research Divigion,
Department of Medical Research & No. 2
Military Hoapital, Directorate of
Medical Services.

The study was designed to find out  the
diagnoatic value of Acridine orange sStaining
method in  detection of malaria parasaite
Plasmodim folciparum in compare  to the
convent tonal  thick and thin blood fitme:.
Thirty twoe P. falcoiparum and two Po vivasa
malaria casen werce included in the study and
the thin blood smear method was found Lo be
more senxnitive in deteciing asexual parasites
than the thick film and acridine orange
staining methods., Howeveyr, thin film method
appeared tess sensitive  than the other
methods in detecting sexual parasites, the
dametocytes. 1t needs 24 weeks time to train
a technician to be able to examine and
diagnose the paraudite in thick and thin film
methods, but acridine orange staining method
can be transferred within one hour. Another
advantage of acridine orange staining method
is the ghort duration of examination time,
lasting only 45 seconds whevreas the thick and
thin blood films wused 5 minutes and 10
minutes respectively., Hence, it i1s concluded
that the scridine orange staining method s
useful for quick diagnhosis of mialaria
alt hough aceessory tnsteument Pik e
spectrolyte 200 s required.

Aeromonas and plesiomonas straing  iaolated
from diarrhoea and dysentery cases.
PHYU-PHYU-WIN & TIN-AYE.Bacteriology
Regearch Division, Department of
Medical Reseavch,

This study was carried out to determine the
frequency and impartance of Aeromonas  and
Plesiomonas shigelloides in pathogenesis of
gastroenteritiz. Stool samples were collected
from the diarrhiea and dvsentery patients
attended to the Infectinus Diseases Hospital
ag well as from the outpatient clinics during
Auygust, 1990 to June, 1991. Isclation and
identification of the pathogens was processed
by sgtandard biochemical tests described by
Cowen (1974) and according to the criteria

o¥s

outtined by wvon Graevenitz (1985, Of 124
patients studied, Aeromonas 3PP . weare
igsolated from 5 (4.03%) and Plesiomonas
shigellnides from 2 (1.61%). 1t is evident
that Aeromonas and Plesiomonas spp. are not
an uncommon aetiological agents of acute
gastroenteritis in Hyanmar. So, it is
anticipated to study on these bacteris to
expand the knowledge and to provide an
information on the epidemiclogicsl control
of the disease caused by these bacteria.

Identification of Kscherichia Coli toxins by

Bead ELISA.MAR-MAR-NYEIN, r.
KARASANA, THUIZAR-MYINT & TIN-AYE.
Bacteriolody Research Divigion,

Department of Medical Research &
Department of Microbiology, Kyoto
University,

711 isolater of Escherichia coli and 21 iao-
lates of other bacteris were tested for the
production of toxina as shiga-like toxin 1
SLT © (VT 1 }J, shiga-like toxin 2 SLT YI (VT
, ) and heat lahile LT by Bead ELISA method.
ft was obsorved that 30 percent of children
and 54 precent of adult with diarrhoea and
gastroenteritia showed VTEC. It was also
nbgerved that VTEC strains belonged to
serogroups 026, 055, 086, 0125, 0142 and
1157 and other untvpable serogroups.

Evaluation of differential rnugar absorption
wethod for anregsment of amall
intesatinal perseability in HMyanmar
children. MNYO-KHIN, TIN-OO, SANDAR-
KY! & HKHIN-MAUNG-II. Clinical Research
Division, Department of Medical
Reaearch.

The differential urinary excretion of lactu-
loge and L-rhamnose after a standard oral
dogse has been emploved asn an index of muco-
sa) injury and its feasibility and practica-
bility tested under field conditions. 110
children who were assessed for malnutrition
also had intestinal permeability analysis.
Weidht-for-age were all used as indicators
of  malnutrition. Moderately malnourished
children (75% weight-for-age) had signifi-
cantly dreater lactulose/L-rhamnose ratios
(p ¢« 1.03) than thoese children with normal
nutrition (90% weight-for-age) (0.1495 %
0#.0134 vs 0.1132 Y 0.0109). No significant
differences were found between the differen-
tial sugar ratios of those children who had
chronic (90% length-for-age) or acute {80%
weight-for-height) wmalnutrition and those
children who were normally nourished
according to thene classifications.

A preliminary characterization of some
insolates of Entamoeba hisltolytica in
Myanmar . THAN-SAW, T. TANAKA, Y.
HANEDA, TIN-TIN-AYE, MYINT-LWIN, AYE-
THAN & OMAR-AUNG . Parasitology
Research Division, Pepartment of
Medical Research & Department of
Paragsitelogy, Tokai University,Japan,

In thia preliminary stoedy, we aimed to find



out the iscenzyme patterns of Entamoeba
histolytica, in Myanmar, by using agarose gel
electrophoresis technique. The enzyme used
were Glucose phosphate isomerase, GPI (EC.
5.3.1.9.), phosphoglutomutase PGM (EC,
2.7.5.1.}, Hexokinase HK (EC 2.7.1.), HMalate
hydrogenase ME (EC, 1.1.1.40)., The enzyme
patterns of the isolates of E. histolytica
obtained from symptomatic and asymptomatic
cagen, were recorded, taking an RF Bystem in
relating iscenzyme band wmobility to the
migration distance of a standard pathogenic
type E, histolytica, HK 9 strain. However, no
differences in isoenzymes patterns of F.
histolytica from symptomatic and asymptomatlic
case were observed usingd the enzymes of PGM
and HK.

Knowledge, attituden and practices in
relation to snake bite in a snake
bite endemic area in lower Myanmar.

MYO-KHIN, THI-~HA, KYU-KYU-WIN &
KHINE-THAZIN. Clinical Research
Divigion & Snake hite Research

Unit ,Department of Medical Research.

A community based KaAP study was carried out
on 226 randomly selected respondents from
Tharyarwady Township during the snake bite
gseason of 1990 to determine the prevailing
knowledge, attitudes and practices regarding
snake bite, potsonous snakes, beliefs,
treatment seeking behaviours, attitude
towards preventive measures and traditional
healers, The majority of respondents (94.3%X)
believe that snake bite isn a priority disease
and preventive measures should be undertaken
to reduce it. However, only 42.5% of them
congidered present preventive measure as
effective. Most (95%) we lcome toxoid
immunization as an expansion of preventive
measures against snake bite. Males achieved
significantly better Xnowledge =scale scores
(7.64 * 1.2) than females (6.67 ¥ 1.4)

(p ¢ 0,001), and respected villagers (27
persons) also attained significantly higher
knowledde scale scores than the rest of the
reapondents (7.96 * 1.2 vs 7.4 % 1.3,
p-0.03). The respondents who dwelled at a
distance of more than one hour travelling
distance from the hospital attained &
slightly but not significantly lower
knowledge scale scores than those who lived
within one hour travelling time ¢7.39 * 1.3
v, 7.51 ¥ 1.2). The implications of this
study to snake bite prevention are discussed,

King cobra (Ophiophagus Hannah) bitea in
Mynnmar. TUN-PE, TIN-MYINT & AYE-AYE-
MYINT. Immunology Research Division,
Department of Medical Research,
Yangon & Intensive care unit, Yangon
General Hospital, Yangon.

Venom and venom antibody levels following
king cobra bites in two reptile handlers were
measured by enzyme immuncassay. First case
received antivenom and the other did not.
Case (1) made a complete recovery following
bite and produced a high titred short lived
antibody. Venom antigen was not detected in
11h, gample after antivenom, Case ()

experienced recent two minor king cobra
bites and received immunisation 4 weeks
before the accident. He had local swelling
with no neurological symptoms developed
throughout the course after bite. Venom
antiden measured at 1.45h. after bite was
132 ng/ml which rapidiy fell to 45 ng/ml in
following 30  win. and was no longer
detectable at 14h. after bite. Tha pattern
of antibody response in both cases was
comparable expect case (2} had its peak
level maintained for 13 days instead of one
day in case (1) before it gradually fell to
low level! in # weeks following bite, 1t ik
likely that previous bites and recent
immunisation might have contributed to the
boasting of antibody response in case (2).

Approximate Median Lethal Dose ( LDgq )
Deterwination. PNONE-KYWE-MYAT, FIN-
TIN-AYE & KYI-MAY-HTWE. Immunology
Research Divieion, Department of
Medical Research.

Median lethal dose (LD 50 ) determination by
the ¢lassical method requires more mice than
the approximate (LD 50 } determination of
Meier and Theakston. In order to test the
ugefulness of the latter technique in
binlogical asgays, the (LD 50 )
tsubcutaneous) of king cobra venom was
determined by the two methods in 18 - 20 gm
icr mice. The approximate (LD 5 ) (103.84
ugd/mouse) was about six times the classical
(LD 50 } (17.82 pg/mouse) when the mean dose
used was 9.75 mg/kd (range B - 11.5 mg/kg)
and about two and a half times (45.976
pg/mouse) when the mean dose used was 3.75
mg/kg (range 2 - 5.5 mg/kg). It is suggested
that the approximate (LD 50 ! be determined
ugsing a low mean dose,

Effectiveness of anti-viper venom on
experimentally envenomated mice.KWIN-
AUNG, SAN-HIN, KHIN-PA-PA-KYAW, AYE-
KYAW & HLA-PE. Biochemistry Research
Division, Department of Medical
Research.

The effectiveness of enti-viper venom (AVY)
on envenotated mice by different poutes,
dosages and time intervals of initiating
serotherapy after envenomat ion wasg
determined. The lethal dose (LD 100 ) of
Rusaell's viper venom (RVY¥) on mice wa=n 5§
pg/egm body weight intramuscularly and median
effective dose (ED } of AVV intramus-
cularly wan 125 pg/gm body weight, i.e. 25
times more than that of RVV. Following the
envenomation with lethal dose, the mice were
administerad with AVY intramuscularly and
intravenously in different time intervals
after envenomation. To achieve the equi-
potency, the intramuscular AVV has to be
given approximately 4-fold over the
intravenous dosage. Administration of AVV
intramuscularly and 1ntravenously were found
to he unable to neutralise the effects of
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RVV if administered after 2 hours and 4 hours
podt-~venomation respectively.

Imsunogenicity of toxoids of Rusasell’'s viper
venom in experimental animals. KHIN-
PA-PA-KYAWN, THEIN-THAN, MHLA-PE, AYE-
KYAW, TIN-WIN, MYO-KHIN & NILAR-SEIN.
Biochemigtry Regearch Division &
Nuclear Medicine Research Division,
Department of Medical Research.

This study made to know immunogenicily of
formalin treated Russell's viper venom  in
experimental animals. Russell’s viper Loxoid
was prepared by the mild and 8step-wisne
formalinisation, Detoxification was completed
on day 10 at 0.8% formalin and adsorbed with
aluminium phosphate. Rahbits, Guinea pigs and
mice were immunised with toxaid and immune
response of the animals tested., The antibody
levels of immunised and challenged animals
were measured by Radio Immuno Assay method,
The immunised rabbitls could withstand the
challenge of § mg to 16 mg (2LD to 3LD) of
viper venom by intramuscular injection., The
immunised duinea pids and mice also could
withstand the challenge of 3mg (3LD} uf viper
venom,

Immune response to Russell’s viper venos in
immunized wonkeys, NILAR-SEIN, TIN-
TN, MYO-KNIN, MAUNG-MAUNG-THWIN,
YIN-YIN-WIN, HMIN-PA-PA-KYAW, WIN-

AUNG & HLA-PE. Nuclear Medicine
Diviston & Biochemigtry Research
Pivision, Department of Medical
Research.

To study the protective effective of

Rusgell’s viper venom toxoid, three doses of
intramuscular  immunization were carried at
intervals of 4 weeks in Rhesus monkeys.
Circulatind Russell’s viper venom antibodies
were measured  throughout the immunization
phase. Two weekn after full immunization, @
group of Rhesus monkeys was challenged with
Russell’s viper venom intramuscularlty and
circulating Russell’s viper venom antibheddy
levels in the blood were monitored up to 26
weeks after challenge. For the same period of
time, in a control group of Rhesus monkevs

circulating Russell’s viper venom antibudy
lovels were determined zimultaneou:ils. A
seolid phase radioimmunoassay, developed ot
thn Nuclear Hedicine Research fhivinion
lahoratory, was used for determination of
circulating Russell’s viper venom antibody
levels. The implications of the findings are
discussed.
Humora 1 ahtibody e SPOnSe following
Ruzaell)’s viper bites. TUN-PE, AYE-
AYE-MINT &  MYA-MYA-WIN. Immunolaogy
Renearch Bivigion, Department af

Meadical  Kegeanrch, Yangon &  Henal

Lait, Yangan General Hospital,

Yangoen.
The prospect ivoe tongittudinal study of
development,  intensity and  pevsiatence  of
antibody in relation to severity of poisoning
vars  studied on 13 Russell's  viper  bate
victims by enzyme jmmuboassay Lechaigue.
Retrogpective sereening of antibody  io %l
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Russell's viper hite cases reveals that it
could be detected from one week to 8 yr.
after hite and 55/81 (68%) were positive
from antihody. A miikd degree of humoral
suppresusion which leads to slow peaking (20
weeks) and weaning of antibody was observed
in the majority of cases. intensity of
antibody response is related to the initial
venom level rather then time hetween bhite
and antivenom administration. Uraemia addg
further humoral suppressive effect in snake
hite renal failure cases.

Purification of coagulase from Eussell'sa
viper (Viper Rusgselli} venom. TIN-
WIN, AYE-KYAW, KHIN-PA-PA-KYAW, SAN-
KUN, SHEWE-N! & SLA-PF, Biochemictry
Research Division, Department of
Medical Research,

Neszicated crude Russell's viper (Viper
russelli} venom was fractionated by gel
filtration on sephadex G-75. Five fractions
were obtained. Fraction I, which was tested
to be coagulage rich, was passed through
sephacryl 5-200 column  followed by  lon-
exchange chromatography on CM-sephadex (-50
column, Five subfractions were obtained. The
third subfraction contained coagulase
activity of nearly two-fold purification
than that of fraction I. SD5 Polvacrvlamide
gl  olectrophoresis was done and third
subfractinon showed single band protein. The
resulte sudggested that the coagdulase enzyme
of Russell’s viper venom has been purified
by this procedure.

Muscle gtrength of Myanmar top rowers. S0E-
MIN-THEIN, YE-TINT-LWIN, HLAING-MYINT
& MYINT-THEIN. Yhysiology Research

Diviegion, Department of Medical
Research.
Eight western type and twenty two

traditional tvype of Myanmar male top rowers
were studied. Their explosive power of arm
and leg wmuscles and muscle strength of are
and back muscles were determined. The
traditional type of rowers had a significant
superior muscle strendth in left  hand drip,
hark muscle strength and peak an aerohbic
power of arm muscles. Reasons for having
high muscle strength in arm and back muscles
of the traditional type of Myanmar rowers
were discussed. Measures for promoting the
performance of HMyanmar rowers of wesntern
tvpe of rowing were also suggested.

A preliminary report on somatotypes of
different national groups of Myanmar.
HTAY-HPAY, MAY-MAY-YI, LILIAN-PO,
THIN-THIN~-HLAING, SAN-YI, TIN-AUNG,
TIN-KHINE-MYINT & THAN-THAN-WIN.
Department of Bilochemiatpry, lngtitute
of Medicine (1), Physiolagy Research
Nivision, Department of Medical
Reasearch, bepartment of Physioclogy,
Inslitute of Medicine (1), Department
of Binchemistryv, Institute of
Medicine (1) & Department of
Phvaialogy, Institute of Medicine
(Mandulay),

A tatad ol 285 studenin (192 males angd 94



females} of Academy for Development of
National Groups (now, Institute for
Davelopment of National Groups), Ywathitkyi,
Sagaing, ages 17 to 29, belonging to § wmajor
national groups of Myanmar, were soeatotyped
by the Health Center anthropometric rating
method as part of the project "Studies on
Population Genetice and Health Care in the
Union of Myanmar", Somatotype distribution
for sex-gpecific different national groupsa
were compared using analysia of variance to
taat for differences among the sean
somatotypes. Female studenta were found to be
more endomorphic and less ectomorphic than
males in all the national groups studied.
Male students show a mesomorphic dominance
except Bamars and Rakhines, and & low
endomorphy rating in all national groups. For
female studenta, there were significant
differences between the following, Kachins
and Shans; Chins and Shans; and Bamara and
Shans. Bamars and Rakhine males were found to
be significantly different in somatotype from
males af other natjional groups. Kachin, Naga
and Shan mele atudents were found to have
gimilar somatotypes.

Lipoprotein cholesterol profile in diabetic
patienta. MIN-SWE, AUNG-SAN & MYA-
MAUNG. Department of Biochemistry,
Institute of Medicine {Mandalay).

Measurements of plasma glucose, serum total
cholesterol, triglyceride, HDL cholestercol
were carried out on 61 diabetic patients and
123 apparently normal subjects. LDL and VLDL
cholesterols were calculated from
Friedewald’'s formula modified by Foery and
Clement. Mean concentrations of serum total
cholesterol, triglyceride, LDL and VLDL
cholesterols were found to be Bignificantly
(p ¢ 001) higher in diabetica and HDL
cholesterol level was significantly (p<
0.001} higher in normal subjects. Plagma
glucose concentrations have no correlation
with serum cholesterol, triglyceride,LDL,
VLDL and HDL cholesterols in both diabetics
and normal controls. However, in normal
subjects, the plasma glucose has positive
correlation with only LDL choleaterol in both
diabetics and controls, s5erum tatal
cholestercl level were found to be positively
correlated with lipoprotein cholesterals and
triglvceride . Tridlyceride and YLDL
cholesterol concentrations were significantly
{p < 0.05) higher in patients with long
duration of diabetic history ( > 3 vears).
Anti-antherogenic index of diabetics was
gignificantly {p <« 0.001) lower than that of
controls.

Pat and cholestercl changes in exercising
rata. TIN-AUNG & AYE~-AYE-THAN.
Physiology Regsearch Diviaion,
Department of Medical Research.

The changes in fat and cholestercl levels
were studied in groupas of rats that were
force to exercise on Tat treadmill. Results
showed that exercise reduced bady weight Ffat
pad weidht, fat percentage and serum
cholestersl level. The exercise induces

effects were more marked on rats eating
high-fat diet. However, these effacta
atarted to diminish within 6 weaeks of
exercise termination.

A conduction study of Median nperve in
diabatic patienta. AVAN-MIN, PE-TOF &
SAN-YI. Department of Physiology,
Inatitute of Medicine (Mandalay).

There are many reports in the literature on
the slowing of motor and sensory conduction
of peripheral nerves in diabetic patients.
In this study, measurement of conduction
velocity of median nerve was done on 83
diabetic patients and 81 age-matched
controls with the aim of seeing how it
correlates with ©blood glucose level and
duration of disease, The atimulus used wax
supermaximal delivered through an isolation
unit. Muscle and nerve action potentials
were amplified by a preamolifier and
displayed on a cathode ray oscilloscope,
Motor conduction velocity and 3ensory
conpduction velocity of wedian nerve 1n
diabetic patients with or without neuropathy
were found to be significantly reduced
compared to normal. Significant negative
correlation was found between Z-hour
postprandial blood glucose level and nerve
conduction and between duration of disease
and nerve conduction. It is concluded that
the risk of developing diabetic neuropathy
is greater in poorly controlled diabetics
and increases with time.

A structural investigation of the cartilages
agsociated with human lIong bones,
*DAN-NKHIN-WIN & w*x4, J. PALFREY,
*Department of Anatomy, Inatitute of
Dental Medicine & #*Department of
Anatomy, Charding Cronsn and
Westminster Medical School, London,
U.K.

Although most standard text books described
all cartilege as avascular, there is much
evidence in the literature that some of the
hyaline cartilages in the embryo as well as
in the adult possess “cartilage canals”
containing blood vessels. Even though these
canals have been investigated by a number of
workers during this century, wmany points
such as the time they first develop, the
manner by which they develop and whether
they appear in each site at a constant stage
of development, remain to be clarified. The
most controversial point is the role which
they play in the growth of the
chondroepiphyses whether they are
responsible for autrition for interstitial
drowth or whether they are associated with
the secondary center of ossification. This
paper propuses that these canals play and
essential role in the nutrition of the
chondroepithysis and in the initiation of
the formation of the secondary centre of
osgification. forty four chondroepiphyses of
the long bones from the limbs of twenty two
human embryos and fetuses {CR 35 mm to 400
mm, ade 12 weeks to term) were studied.
Serial paraffin sections of appropriate
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thickness were cut in various planes, stained
with haematoxylin and eosin, and examined by
light microscopy. The perimeter and the area
of every twentieth section were measured by
digitising with an Acorn Archimedes Image
Analysger. The cartilage canals preasent in the
zame serial sections were also counted.
Statistical anelyses were made to correlate
the size of the epiphysis with the number of
cartilage canals present and to investigate
the nature of their growth. In this series,
the proximal epiphysis of the humerus is the
firat epiphyseal cartilage to possess
cartilage canals by the 35 mm stage (age 12
weekg)., A significant positive relationship
was estahlished between the gsize and the
number of cartilage canals present in each.
As the embryo grows, their pattern changes
from simple, blind-ending buds to complex,
hranching channels with multiple aeastomoses,
This suggests that they drow by active
invasion rather than by passive inclusion.
Thua they play an essential rTole in  the
nutrition of the developing chondroepiphvsis.
The structure of the canals in this study
does naot differ from that previousiy
described by other workers. Microscopic foci
of calcification were found on the walls of
the canals as early as the 230 mm stage (28
weeks) in the proximal epiphysis of humerus,
and at term in the proximal epiphysis of the
femur. As the secondary centre of
oagification drows the related cartilage
canals become incorporated into the secondary
marrow cavity. This histological evidence
demonstrates an association between the
cartilage canals and the initiation of the
secondary centre of ossification.

Blood pressure responsesn of mormal subjects

, to the lateral recumhent - supioe

- position change. HLA-YEE-YEE, CHO-
CHO-YU-MON, KHIN-NYO-THEIN, THIDA-0O,

L.PO & BA-AYE. Depariment of

Phygiology, Institute of Medicine {(I)
& Department of Medical Research.

Measurement of hlood pressure, though a
routine clinical test, is frought with
probiems. The influence of the standing-
aitting- lying postures is well-established,
but there is o paucity of data regarding
blood pressure changes in  the horizontal
position. Blood pressure responses to  the
Iateral recumbent-supine position has been
suggested an a predictor for pre-eclampsia.
However, responses of normal, non-pregnant
persons have not bheen documented. We have
therefore studied 69 apparently healthy
persons (44 females, 25 males). aged 19-60
vyears in two positionz, namely left lateral
and supine. Two measurement were taken in the
left lateral poaition, one with the blood
pregsure cuff on the right arm and the other
with the cuff on the left arm . one
measurement was taken in the supine position;
and Gant's roll-over test was performed to
study the response to changing frem left
lateral to the supine position. Blocd
pressure recordings with the cuff on the
right or loft arm showed very good
correlation (r + 1.000 for SBP, r = + 0.92
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for DBP ) ; differences were also not
gtatigtically significant. Thus, only one
set of values from the left lateral position
was taken to cowpare with that for the
supine position. Both syastolic and diastolic
blood pressures rose in the supine position
(SBP being 96.1 * 16.6 mm Hg in the left
lateral position, and rising to 111.7 *17.3
mm Hg in the supine position, p < 0.001; DRP
rogse from 61.2 * 11.3 to 76.0 * 12.2 mm Hg,
p ¢ 0.001). Taking a rise of 20 mm Hg and
above in DBP from changing left lateral-
spine a” suggested by Gant, we found a
pogitive response in 24 (34,3%) of subjects.
Significantly, the positive rate was similar
in the two sexes i.e, 36X (9/25) in the
males and 34X (15/44) in females. There was
no significant correlation between age and
percentade chandes in BP. It therefore
appears that BP values recorded clinically
in the supine position may he over-
egtimating the true BP. The cut-off point
for a positive roll-over teat should also be
re-evaluated.

Vitamin “A" atatus of Myanmar children in
coastal region. MAUNG-MAUNG-CHO,
KHIN-MAUNG-NAING, HLA-MIN, PE-WIN,
AUNG-NYUNT, WIN-WRIN-KHINE, WIN-AUNG,
TIN-TIN-0O0C & HLA-PE, Nutrition
Research Division & Biochemistry
Research Division, Department  of
Medical Research.

Recent wvitamin A surveys indicate that
vitamin A deficiency problem exist in dry,
delta and hilly regions and the problea
appears tc be more sericus in dry zone of
upper Myanmar. To cover all the geographical
regions, a sgtudy in the remaining coastal
region was conducted during February 1891,
Field sur veys ingluding clinical,
biochemjical, dietary and scio-economic
status assessment was conducted in some
randomly selected villages in  Thandwe
Township, Rahkine State. The Esubjects were
children of 6 months to 6 years and a total
of (1310) subjects were included. Bitot’s
spot with xerophthalmia (X1B) was used as a
clinical criteria. Serum vitamin A level was
agsessed by 1VACG/WHO method. Dietary intake
study was conducted by using weilghment
method. Soclo-economic clase, height, weight
and mid-arm circumferences were recorded.
(X1B) was found in (0,68) percent which
exceed WHO prevalence limit of (0.5)
percent. (%.8) percent of children were
found to have gerum vitamin A level less
than 10 ng/dl and the result alsoc exceed WHO
prevalence limit of 5 percent indicating
vitamin A deficiency prohlem. Moreaover, the
daily consumptions of vitamin A, both in
rural and preurban areas were below the
recommended daily allowance and the result
of food consumption data adree with the
clinical and biochemical obgervations
mentioned. Thus, from the clinical,
biochemical and dietary assesaments, it is
concluded that vitamin A deficiency problem
algo exists in the coastal region of Union



of Myanmar.

Applicability of WHO criteria by cosmsunity
Health workers for diagnosis of acute
lower respiratory infections. KMHIN-
MYAT-TUN, TIN-NU-SKE, SOE-AUNG, MYO-
KHIN- & TIN-MG-MG. Clinical Research
Divistan & Computer Division,
Department of Medical Resenrch.

applicability of simple clinical signs { WHO
1990 ARI classification) by community health
workers (CHWg) for the diagnosis of Acute
lLower Respiratory Infect ions {ALRI )
especially pneumonia, were evaluated in out-
patient department of Yangon Children's
Hospital from November 1980 to February 1991.
944 under five children presenting with ARI
related symptoms of less than 7 days duration
were included in the studvy. The percentade
agreement of diagnosin status by CHWs with
reference ta project Medical 0fficers (gold
standard) were Kappa 0.5126 (p <« 0.00}1) in
legss than 2 months old infants and Kappa
0.5442 (p <« 0.001) in children aged 2 months
to 5 vears. CHWs were ahle to detect
important clinical signs like chest indrawing
and nasal flaring in percentage agreement of
85.1% and 95.4% respectively. However
percentage adreement in respiratory rate was
found to be 60.2% and there was incorrectness
in counting the respiratory rate as the rate
increased. Differences in  the level of
agreement on thene important clinical signs
misclassified the disease category resulting
in low percentade agreement in discriminating
the disease severity.

¥idal agglutination teat reacltion in patients
with falciparum Malaria. TIN-SHWE,
AIING-MIN, KHIN-SWE-DO, KYIN-HTWE,
PHYU-PHYU-MVINT & MYAT-MYAT-MAW,
Clinical Research Unit (Cerehral and
Complicated Malaria), Department of
Medical Research & Nutional Health
Laboratory, Department of Health.

Serum samples were <collected from (49)
patients with falciparum malaria during the
Summer season. Of these, (30} were followed
at Day (7} of admission to hospital. The
patients/serum were tested by tube apggluti-
nation for antibodies against H and O
suspension of enteric fever organisms
(Semonel la typhi, Samonella paratyphi A and
Samonella paratyphi B). 66 serum samples were
also collected from patients with falciparum
malaria during the rainy season. Of Lthese
(41) samples were collected again at Day (7)
of admission to hospital. They were tested as
abave., Out of (49} Day (0) samples collected
in Summer, 3 samples collected from patients
with parasite density one plus  (+)} and
suffering from uncomplicated malaria showed
agglutipation titre 1+ 1/40 to () antigen of
Samonella tvphi and the same 3 samples showed
+ 1/40 to antigen of =samonella typhi. Out of
(66 Day {0) samples collected in rainy
seagon  onlvy  one sample collected from
patients with parasite density two + and
suffering from uncomplicated malaria showed
agglutination titre + 1/40 to (0) antigen of
samonella typhi. All the remaining samples
showet - 1/40 agglutination titre to

Samonella typhi, Samonella paratyphi A and
Samonella paratyphi B, O and H antigens.
There wus also no increase in agglutination
titres at Day (7) samples. Thus, there may
be no relation between widal agglutination
reaction mnd clinical severity or parasite
load of patients.

Studies on the rice field breeding
mosquitoes of Yangon. HTAY-AUNG,
SEIN-MIN & THAN-SWE, Medical
Entomology Research Divigsion,

pepartment of Medical Research.

Commencing August 1989 this research project
was conducted for six months in Thein-Chaung
village tract and Kyaung-gone village tract
af Yangdon Division. Ten species of
Anopheles, 8 species of Culex, 1 species of
Mansonia and Aedes aedimophus nigrostratus
were collected, Among anopheles speclies An,
barbirostris (§930), were collected in large
numbers followed by An. vagus (2565), An.
aconitus (686}, An. annularis (373), An.
philippinensis (136}, However, An. aconitus
and An. annularis were more abundant after
the rice planta reached the maximum height
(abave 40 inches) of the flowering stagde.
Four number of primary vector An. minimus
were also collected from Thein-chaung
village tract., Alsa, four important vectors

of Japanese encephalitis viz, Culex
tritaeniorhynchus (3666}, cX. geliduea
(22241, cX. vishnul {5131 and cx,
fuscocephalus (4623) were abundantly

collected from the two study areas.

Concentration sethod of detecting Plasmodius
falciparum using microcentrifuge and
heparinined capillary tubes. YUPAR,
KNIN-MYO-NWE, AYE~AYE~-CHIT, TIN-SHWE,
KO-~KO-~HLA & KIN-MYINT. Clinical
Research Unit (Cerebral and
Complicated Malaria}, Department of
Medical Research & Department of
Medicine, Institute of Medicine (II}.

Sixty malaria patients were studied. Thick
blood film were prepared from the fingder tip
of the patients as usual to detect malaria
parasites 1n blood. A sample of blood is
also collected from the same finder tip with
heparinised capillary tubes at the same
time. The tubes were centrifuged at 10,000
rpe for 5 winutes. The capillary tube is
then broken into three pieces. One upper
part of column just below the white cells
and the another at the base of the red cells
column., Blood is collected from these two
aamples, fixed and stained together with
samples from finger tips wusual standard
procedure for the detection of malaria
parasites. Blood collected from the upper
most part of red cell’s column vyield the
highest parasites density. The use of
capillary tube is not an extra burden to the
work load of the malaria unit and this
method may help in the detection of patients
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with lower level of parasites in peripheral
blocd.

Regional differences in wefloquine response
ratesa in uncomplicated falciparus
molaria. AYAW-WIN, MARLAR-THAN, THAN-
O-LWIN, HTUN-NAING-0Q0, HLA-MYAT-MON,
SAN-SAN-AYE, KYI-KYI-THA, AYE-YU-SOE
& THAN-SOE. Clinical Research Unit,
Defence Services General Hospital.

One hundred and fifty eight soldiers aged 19
to 33 years, admitted to Clinical Research
Unit (D.$.G.H) Dhetween November 1990 to
September 1991 with uncomplicated falciparum
malaria were treated with Tab, Mefloquine
1000 mg stat and observed in hospital for 42
days. Temperature and Blood for MP were taken
regularly. Therapeutic response measured wag
by the WHO criteria for 4-aminoguinclines as
S,R1, R 2, R 3 but using the 9 days instead
of 7 days c¢riterion for classification of
high grade resistance. The area visited
hefore contracting malaria was specifically
noted. Meflogquine response rate in 1990 was
82%. The overall Mefloguine response rate
aver a nine month period in 1991 is £8.96%.
Region-wise response rate showed 36.4% in
those returning from Kayin State and 88.9%
from other areas combined. Mef loquine
regponse rate of falciparum malaria
contracted from Kayin State ig lower than
those from other areas,

Monitoring the efficacy of different quinine
regimens in uncomplicated falciparus
malaria. KYAW-WIN, MARLAR-THAN, THAN-
00-LWIN, HTUN-NAING-00, KYI-KYI-THA,
AYE-AYE-S0E, THAN-SOE & SAN-SAN-AYE.
Clinical Regearch Unit, Defence
services General Hospital.

One hundred and twenty male patients between
ages 18 to 36 years, admitted to clinical
research unit (D.S.G.H) between November 1990
to March 1991 with uncomplicated falciparum
malonria are treated under supervision with
either I/V infusion Quinine dihydrochloride

aor oral Quinine gulphate {sugar coated
tablets) for ten days with and witheut
Tetracycline capsule for 7 days. Their

clinical and parasitological features were
observed regularly as usual. Therapeutic
response was monitored during a 28 days
hospital study, using the W.H.0. criteria for
4 aminoguinolines as S,R 1, R 2, R 3 but
taking up to include S 2 vresponse for
Quinine. The response rates are as follows :-
Oral Quinine alone 67.8%, Initial I/V Quinine
followed by oral 75.7%. Oral Quinine Plus
Tetracycline 92.1%¥ and I/¥v infusion quinine
plua Tetracycline 87.5%. Sindle drug redimen
of sugar coated Quinine sulphate isg
unsatisfactory in treatment of uncomplicated
falciparum malaria. Initial TI/v infusion
improved the initial parasite clearance,
adding Tetracycline further improved the
response rates.
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A comparative Hlwdy of mef loguine,
artegunate, aid halofantrine in
treatwent. of uscomplicated falciparus
malaria. HYAW-WIN, MALAR-THAN, THAN-
O0-LKWEIN, HTUN-NAING-0O & HLA-MYAT-
MON. Clinical Research Unit, Defence
Services General Hospital,

One hundred and thirty patients admitted to
Clinical Research Unit, (D.5.G.H) bhetween
November 1990 and June 1991 were chozen for
study and randomly allocated to the 3 new
antimalaria single drug regdgimens:- Oral
Mefloguine, Artesunate, and Halofantrine.
They were kept under szupervision for 28 days
and their clinical features, haematological,
biochemical and parssitologdical parameters
were assested at regular intervalsg. fever
clearance time, paragite clearance time,
cure rate, recrudescences rates and side
effects pre compsred. Cost analyeis was also
performed. The initial parasite clearance
rates are 93.33%, 100%, 48.33% and the cure
rates are 78.33%, 75.0%, 76.177% for
Mefloquine, Artenunate and Halcfantrine
respectively. Oiher data will be presented
and discussed. All three druge have good
initial parasite clearance rates but as
single drug their curs ratea are not fully
satisfactory. Arteaunate and Halofantrine,
although two new drugs, have not superseded
Meflogquine in efficacy.

Two regimens of prisaquine as antirelapse
treatment for vivax malaria in
Hyarnmar. THEIN-TUN, FRANCO TIN, lA-
WIN-MAUNG & MYINT-HTWE. Department of
Health (Malaria Control) & Yangon
Division Vaeoctor Borne Diseages
Control Team.

Two regimens of primagquine as Antirelapse
treatment for vivax malaria was studied in
90 cases near Yangon city in Seikkyi-
Khanaungto Township during 1990 - 1991. The
cases were randomly divided into three
groups, Group 1 wan  administeced only
chloroguine. Group 2 took chloroguine course
plus Primaguine 15 mg daily for five days.
Group 3 was diven chloroquine coursge
fullowed by primaquine 15 mg daily for 14
days., Group 1 showed relapse rate of 43.3%
{13 out of 30) at the end of 4 months
observation period. Relapse rates were 27,6%
{8 out of 29) and 9.7% (3 out of 31} in 5

dovs and 14 days primaguine groups
respectively. Pour months follow-up was made
during non-transmissjion season 14 days-

course of 15 mg daily should be standard
antirelapse treatment for vivax malaria in
Myanmat. Higher duaily dogses are more llkely
to cause gevere gide effects and needed
clozed monitoring of patients. Females had
lower relapse rates than males. Most of the
patients could tolernte 5 davs or 14 davs
course of primaquine. Serious toxic effects
of primaquine like intravascular haemolysis
was not detected.



The effect of chloroguine chemoprophylaxis
on malaria in Kazunma camps. MYINT-
LWIN, MAUNG-MAUNG-MYA, WIN-MYINT,
KYAW-WIN & KHIN-MAUNG-TIN.
Parasitology HResearch Division and
Medical Officer, Kazunma Camp.
The study was conducted in November 1980 in
the Kazunma village area of the Seik-Phyu
Township. The study included 300 villagers of
the Hazunma village as the control and the
315 workers of the Kazunma camps. The workers
were on chloroquine chemoprophylaxig for more
thar one month. Among the villagers of the
Kazunma village L6% were infected with
malaria, P. falciparum 64.6% and P. vivax
31.3%. The malaria infection rate of the
workers from the northern and the base camps
were similar to the villagers. The workers
from the southern camps have higher level of
parasitemia (26%) inapite of the chemoprophy
laxis. Though the chemoprophylaxis has no
effect on the parasite rate, it seems to have
some effect on the parasite density of the
workers of the northern and the base camps.
The in vitro sensitivity of P, falciparum
isolates were 100% sensitive to Quinine and
Meflogquine. They were 30.BX sensitive 1o
chlorogquine and 55.6% sensitive to
amodiagquine. The isolates were 85.7%
sengitive to sulphadoxine/primethamine.

Effect of diclofenac sBodium (odfen) in
patients with ostevarthritis. YE-
THKRE, S0F-PYE, KHINE-MOE & THIDA-S5AN.
No.(2) Military Hospital, Yangon.

Efficacy of oral diclofenac sodium on 25
Myanmar osteoarthritis patients were tested
at the No. (2), Military Hospital during
February to June 1991. Responge to drug was
assessed by severity of local pain, pain at
night, swelling and reduction of Jjoint
movement. This study showed that involvement
of knee joint is the commonest site in
Myanmar OA patients and majority of our
patients had more than one joint involved,
Total dosage required for the different site
involved ranged from 1200 - 1825 mg and total
period of treatment alao randed from 17.41 -
19.25 days to subside symptoms. All patients
but one (i.e. 4X) tolerated the drug very
well and improved score indicated the high
effectiveness of the drug. This study
Supported our previocus finding that
diclofenac sodium iz a potent and safe non-
steroidal antiinflammatory drug.

Preliminary report on the effect of the two
different ingulin preparations
[Protaphane HM (Isophane imsulin)])
and nonotard m [Ingulin zinc
sugpension) at a fixed dose in type
IT (NIDDM) diabetic patients with
oral hypoglycaemic agent (ORA)
Pailure. YE-THWE, WIN-WIN-MYINT, SOE-
PYE, CYNTHIE~TIN-OO, HTAY-HTAY-HAN,
THIN-THIN-WIN, HHINE-MOE & THIDA-SAN.
No. {2), Military Hospital, Ministry
of Defence.

Eight diabetic patients are selected for
study. Two hourly recording of hlood sugar

are performed between 1600 and 0600 hours (8
samples) with and without intermediate
acting insulins as a night time supplement
to OHA. The results of blood sudgar levels
are analyged. Although the level of blood
glucose is significantly lowered starting
from 2400 hours onwards in each atudy using
intermediate acting insulins, the additions
of these two insulins at a fixed dose of 10
units does not improve the glycaemic control
of the diabetic patients with CHA failure.
Purthermore, the effect of thege two
insulins is also compared and found to have
no significance,

Study of knowledge, perception and practice
of patients wutiliring traditional
medical care at the traditional
medical centre in Yangon and
HMandalay. THAW-ZIN, THAUNG-HLA, NWE-
NWE-WIN, WIN-KYI, KYIN-THEIN, AYE-
LWIN, SOE-MOE, MYA-BWIN, AUNG-NAING,
THEIN-HLAING & HLA-PE. Department of
Medical Research and Departwent of
Indigenous Medicine.

With recognition of traditional medicine as
a great potential in contribution to primary
health care, the National Health Plan in
Myanmar iam, at present, engdaged in
developing the most appropriate method for
inclusion of traditional wmedicine in the
Health Care Stratedies for the attainment,
by the people of Myanmar, the goal known as
“"Health for all by the year 2000". PFor the
traditicnal medicine system to contribute
usefully to primary health care, factors
such as sociocultural background, strength
of traditional belief, economic
considerations, distance to be covered in
attaining health care, knowledge and
coampliance in taking traditional remedies,
etc., has to be taken in to account if
realistic health plan and related training
programmes are to be developed. fThus, the
atudy was conducted on 922 patients
attending the traditional medicine health
centres in Yangon and Mandalay and their
sicio-cultural background, strength of the
traditionai belief, their knowledgde,
perception and practice on traditional
medicine was studied so as to identify the
tardet beneficiaries and to develop methods
by which Traditional Health care can be
delivered effectively to the population for
which it is intended. The acceptable role of
traditional medicine in Primary Health Care
wag discussed.

Study of disease worbidity and drug
dispensing patterns on patients
utilizing traditional aedical care at
the traditional medicine centres in
Yangon and Mandalay. THAW-ZIN,
THAUNG-HLA, NWE-NWE-WIN, WIN-KYI,
KYIN-THEIN, AYE-LWIN, SOE-MOE, MYA-
BWIN, AUNG-~NAING, THEIN-HLAING & MLA-
PE. pPharmacology Research Division &
Clinical Research Unit (Traditional
Medicine), Department of HMedical
Regsearch & Department of Traditional
Medicine.

With the purpose of narrowing the gap in
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health service coverade between urban and
rural areas, the National Health Plan in
Myanmar envisaged the development and
involvement of traditional medicine in the
support of the primary health care. ¥or the
delivery of the traditional medical care to
effectively support the National Health Plan,
the first step is the development of a list
of essential drugs which will offer the
wildest possible coverage of the prevalent
affecting the population. This study was
conducted with the aim to identify the
prevalent wmorbidity pattern encountered in
traditional medical care and the druga most
needed to treat such ailment, to =tudy the
drug dispensing patterns and to find out the
rationale behind such prescribing, and
finally, to develop a common treatment
gchedule for the digeages identified above so
a8 to get a3z overview of the cost of the
traditional medical care. The records and
charts of all patients who attended the
traditional medicine hospital and
dispensarieas in Yandon and Mandalay during
the sgpecified months, namely January, April
and July, 1991 as well as the total amount of
drugs used for various illnesses for one year
{1 gt September, 1990 to 31 st August, 1991}
were studied. The amount of drug used in the
record was compared with the total amount of
drugs that would be needed accordingd to the
common treatment schedule which was developed
through interview and discussion of 19 well~
experience traditional medicine physicians,
The association between seasonal variation
and disease morbidity, and subseguent drug
dispensing pattern, as well as the cost and
rationale behind drug use was discussed.

Comparative effects of vanadate on 2,3-
bisphosphoglycerate levels of
erythrocyteas and lysates from normal
controls and patients with 8-
thalagnaemia. MYINT-0Q, C.L. MEND &
W.J.0’ SULLIVAN, Parasitology
Research bivision, Department of
Medicine Reaearch & The University of
New South Wales, Australia.

The vanadate-stimulated hydrolysis of 2,3-
bisphosphoglycerate in normal and n-
thalassaemic ervthrocytes was measured by
uging 31 p Nuclear Magnetic Resonance
gpectrometry. The differences were observed
on the initial rates of decline of 2,3-
hisphosphoglycerate in suspensions of intact
red cells of B-thalassaemia patients and
normal controls in the presence of vanadate.
Comparigson of the rates of decline of 2Z,3-BPG
in freeze~thawed and sonicated lysates was
made to clearify the anion transporting
system involved in the intact cells. The
results suggested that the transport of
vanadate through the membrane becomes the
rate limicing atep in the stimulation of 2,3-
BPG phosphatase in erythrocytes from patients
with A-thalassaemia.
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Transforming growth factor neta 1 (TCFBl) is
a strong sitogen for human Ito cells
in culture. KHIN-MAUNG-WIN, F.
CHARLLOTTE, A. MALLAT, AM PREAUX, P.
MAVIER, D. DHUMEAUX & J. ROSKENBAUM.
Experimental Medicine Re search
Division, Department of Medical
Regsearch & INSERM Unit 9%, Hospital
Henri Mondor, France.
The role of Ito cells in the pathogenesis of
liver fibrosis is well established. During
the course of fibrogelasia, thess cells
proliferate, switch to a myofibroblast-like
phenotype and synthetize fibrosis
componenta. The =ignals responeible for Ito
cells proliferation are atill poorly
understood. Moreover, most studies of Ito
cells proliferation have dealt with rats
cella. In thie gtudy, we have investigated
the effect of purified growth factora, all
expressed in either normal or fibrotic
liver, on the growth of cultured human Ito
calls in their myofibroblast-like phenotype.
Human Ito cells waerse grown from liver
explant and characterized by immunostaining
for desmin and alpha-smooth muscle action.
For fdrowth experiments, cells were cultured
in DMEM with 0.5% human serum (depleted of
growth factors over heparin-sepharose) and
were counted after 6 days. Basic fibroblast
growth factor (bFGF) and platlet-derived
drowth factor {PDGF) stimulated human 1to
cell proliferation, as aslresdy shown for rat
Tto cells., TGFB 1, know to inhibit rat Ito
cell proliferation, was surprisingly a
strong mitogen for human [to cells, wmore
potent than bFGF or PDGF. We investigated
whether this effect was mediated by
autocrine secretion of growth factors by Ito
cella, as shown in other cellular models. We
could indeed show that an antibody to PDGF
partially blocked the mitogenic effect of
TGFP 1. In contrast, anti-bPGF antibody
failed to inhibit the metogenic effect of
TGFB 1 despite the fact that TGFB1l did
induce an accumulation of bLPGF in human Ito
cells (demonstrated by western blotting}.
These data show that TGFBl is metogenic for
human Ito cells and thevy sugdest that
Tesults obtained with rat Ito cells cannot
be extrapolated to human cells. They also
show that the mitogenic effect of TGFRl is
at least in part mediated by an autocrine
gecretion of PDGF by Ito cells. The role of
TGPB1-induced accumulation of bFGF in the
mitogenic effect of TGFBl is unclear. The
lack of effect of the anti-hFCP antibody
does not completely rule out bFGF mediation
as the intracellulnr localization of bEGF
could prevent its interaction with antibody.
TGFBY is well-known for inducing matrix
components syntheais. The demonstration that
it ig also a human Ito cell mitoden makes it
a likely key mediator or liver fibrogenesis.

Study of inhibitory effects of sSOme
traditional wedicine formulations on
adrenaline-induced hyperglycemia in
animal models. AYE-THAN, TIN-MYINT,
MU-MU-SEIN-MYINT, NIN-MYINT & MYA-
BwIN. Pharmacology Research Division,
Department of Medical Research,
Yangon.

Traditional Medicine Formulations TMP-27,



TMF-25 and TMF-32 has been used traditionally
to treat diabetes in Myanmar. Blood glucose
levels of adrenaline-induced diabetic rabbits
were determined after oral administration of
maximum dose of the traditional medicine
formulations TMF-27, THF-28 and TMF-32 and
their watery extracts respectively. From the
data obtained, it was concluded that the oral
administration of 1.6 g/kg of TMFs did not
produce inhibition of hyperglycaemic effect
in rabbits. Only the water scluble extract of
TMF-32 inhibited the hyperglycaemic bleod
glucose level on adrenatine diabetic rabbits
(p ¢ 0.05) and rats (p < 0.05), The acute
toxicity studies carried ocut on rats could
not reveal any adverse or side effects of
these TMFs as the maximum dosage tested. The
implications of the findings are discussed.

Antibacterial activity of honey, propolis and
bee pollen: an in-vitro study. PHYD-
PHYU-WIN & TIN-AYE. Bacteriology
Research Diviaion, Department of
Medical Reaearch.

An  in-vitro study was carried out to
determined the antibacterial activity of
honey, propolis {bee glue) and hee pollen. It
was found that pure honey is a potent
inhibitor of all the pathogens tested. Most
pathogenic bacteria failed to grow in honey
at a concentration of 30X and above. Propolts
was found to have antibacterial activity only
againat Cram-positive cocci, but limited
activity againat Gram-negative bacilli.
Propolis can climinate the growth of Gram-
positive even at a concentration of 10
percent. Bee pollen has no antibacterial
affect on all the pathogens tested. The
findings confirm previous reports of
antimicrobial properties of these materials.

Contraceptive marker survey in Myanmar. AUNG-
TUN-THET, AUNG-KYAING, SOE-MYINT &
KYAWT-SAN-LWIN, Department of
Planning and Statistics.

Case study approach was uged, The key
distributors from ma jor pharmaceutical
markets {(Mingala and New Bogvoke Market) were
interviewed on sources of contraceptives,
distribution channels, price and volume of
the market. Similarly, amall markets and
shops from smaller towns and villages were
visited and contractive retailers wers
interviewed. Some random purchase of
contraceptives were also done. As expected
beforehand, many key distributors from major
markets in Yangon were worried about taxation
on pharmaceutical they sell. After explaining
to them about the fact that survey was not
related to any tax appropriation, they were
more than willing to co-operate. Focus droup
discussions were conducted with health
workers from townshipsz in Yangon and Bago
divisions and mothers from villages were also
interviewed about contraceptive use. The
a jor saurce of contraceptives and
distribution channels are identified. The

price structure of contraception are
mentioned. Precialon of contraceptive advice
and utiliration patterns are described.

Access to family planning services through
GPs, LE-LE-WIN, SAN-SHWE, MYAT-LAY-
KYIN, BO-KYWE & THAN-TUN-SEIN.
Department of Medical Research &
pepartment of Health.

in Myanmar, private medicine still plays a
significant role in delivery of health care
as well as in the provision of family
planning services, Thirty nine GPs -
practising in Sangvaung Township, Yangon
Division were surveyed, to investigate the
present situation of services with regards
ta family planning services, provided by
them. Though family planning services bheing
provided by GPs was not too much in the
study area, the majority thought of the
importance of the family planning services
and believed that, they could help people
for birth spacing. They felt that, they
needed more information on social/ecconomic
impact of the family plenning. They also
sudgested on opening of government operated
clinics. The findings will be provided for
the future planning of Fawily Planning
Services in Myanmar.

The cost of abortion. *HATHERINE-BA-THIKE &
**KHIN-THET-WAIL, sDepartment of
Obstetrics and Gynaecology,Institute
of Medicine 1I & **Medical Education
Unit, Institute of Medicine I.

This study was carried out to highlight the
coats of ungafe abortion. The costs borne by
twenty patients with unsafe abortion were
compared with 40 patients each of
spontaneous abortion and spontaneous vaginal
delivery. The mean duration of hospital stay
was 1.95 davys, 2.8 days and 12.9 days
respectively for vaginal delivery,
apontaneouss abortion and wunsafe abortion.
Antibiotic usage was 100X in unsafe abortion
and 52% and 82X in normal deliveries and
spontaneous abortions. Usage of intravenous
infusions and hlood transfusions were §0%
and 35% in patients with unsafe abortion,
being used le=zs in the comparison groups.
Minor surgery {(evacuation of the uterus) was
performed in 82X of asapontaneous abortion
patients, 35% with unsafe abortion required
evacuation of the uterus why 40X required
operative drainage of pus. The cost of
unsafe shortion WS calculated 1]
expenditure before admission (mean -~ kyats
400/-) medical and non-medical costs during
hospitalisation (mean - kyats 748/- and
129/-) and loss of income during admission
(mean - kyats 388/-). The average total cost
horne by patients with unsafe abortion wasa
kyats 1408/-, approximately nine timea and
three times more than normal delivery and
gpontaneous abortion. It is evident that
wbortion places a heavy cast both on
patients and the health services.
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Haternal mortality and wmorbidity and
surdical operations in  hospitals.
SAN-SAN-MYINT, AYE-MI-SAN & AYE-MOE-
MOE-LWIN, Department of Planning and
Statisties,

In this paper, we shall analyse the data and
discuds the infaormation concerning the
maternal mortality and morbidity and surgical
operations performed in the reporting
hospitals for 5 years (from 1985 to 1989).
The ohjectives of the study are as follow :-

{1} To determine the trend of institutional
MMR .

(2) To examine the geographical distribution
of maternal mortality and morbidity.

(3) To ascertain the leading causes of
inatitutional maternal mortality and
morbidity.

{4) To determine the situation of surgical
operattons in different hospitals and
it's trend.

(5) To examine the pattern of higher rate
aurgical operations.

Using the routine health information system,
data was analyeed and the results are
discussed to uncover the underlying trends.

Utilization of gynnecologic beds at the
Central Women’s Hosapital (1990).
*HATHERINE-BA-THIKE, ¥NAN-00Q, **KHIN-
MAR-MYINT & NTAR-HTAR-YI. *Department
of Obstetrics and Gynaecology,
Ingtitute of Medicine ¥II & =**Central
Women's Hospital, Yangon.

A one year situational analysis of
utilization of gynaecological beds at Central
Womien's Hospital (Unit II) is presented. The
pattern of admission, details of treatment,
duration of hospital stay and bed occupancy
were determined. There were 667 admissions of
which 564 were elective admissions and 103
were emergencies. Of all admissions, 54.1
percent were operated on. Of the abdominal
operations, hysterectomy {(135) was the most
common operation fullowed by female
sterilization (120). Anterior and posterior
colporrhaphy (56) was the commonest vaginal
operation performed. The mean hospital stay
for canes of female sterilization, myoma
uterms, ovarian  tumour and uterovaginal
prolapse was 7 days, 26 days, 22 days and 19
fdays respectively while the mean waiting time
was 5 days, 14 days, 14 days and 11 days
respectively. Recommendations whereby the
waiting time and the hospital study and
indirectly the bed occupancy can be reduced
are presented. 1t is hoped that quality
medical care can bhe rendered by optimal use
of existing resources.

Relative albumin clearance in high risk
pregnant women for pregnancy-induced
hypertengion (P.I.H.).MYA-M¥YA, HLA-
YEE~-YFE & SI-LAY-KHAING. Department
of Obstetrics and Gynaecology and
pepartment of Physiology, Institute
of Medicine 1 & Central ¥omen's
Hospital, Yandon.

A otudy on “Relative Albumin Clearance in

T8

high-risk pregnant women for PLLLH."  was
performed at the Centrel Women's Hospital in
1990-91%, Forty-eight cases of high-risk
pregnant women for P.1.H. were studied for
early prediction of this condition, the
hypothesis being that there is an early
derangdement of nephelometric function long
before the onset of clinical P.I.H./P.E.
This study is aimed to detect the PIH/PE as
early as possible by means of Relative
Albumin Clearunce using the
spectrophotometer., The subjects were
selected according to the criteria set daown
in the protocel. Urine and blood sawmplesa
vere taken; first sample at 24 weeks and
subsequent ones at 2 weekly intervals from
28 weeks till the third day of puerperiums.
For the nephe lometric function, the
performed biochemical studies were serum and
urine albumin {(Bromocresol Green method) and
serum and urine creatinine (Alkaline Picrate
method) using the spectrophotometer. These
biochemical tests were performed at the
Biochemistry laboratory, Department of
Medical Regearch. Out of 48 casmes, 26 cases
developed PIH/PE and the rest were normal.
The bhiochemical parameteras from the normal
group and those who developed PIH/PE weara
analysed and compared. The outcome of the
delivery was alzso analysed.

The approaches to learning of final year
modical studentn. WIN-MAY & KHIN-
THET-WAI. Department of Health
Manpower.

The way in which students approach their
learning s8seemsn to depend on a number of
factors. These include the teaching methods,
curriculum density and assesament methodm., A
study was under taking on final year medical
students at the Institute of Medicine 1,
Yangon to identify their learning
appraoaches, using the Adelaide Diagnoatic
Learning Style inventory for Medical
Students, (version 2). The results showed
that the medical students had higher scores
on the surface and stratedic approaches than
on the more desirable deep approach. Further
longitudinal studies will be required to
determined whether there is a change in
learning approaches as the students progress
through medical school to find out the
relationship between context and environment
on their learning approaches,

Orientation of medical education towards
communilty needa in the Union of
Myanmar. *HIN-MAY, %*KHIN-THET-WAI &
wEKKHIN-SAW-NAING. *Department of
Health Hanpower , ¥xInstitute of
Medicine (L) & *xkInatitute of
Medicine (II).

Orientation of medical sducation towards
community needs was first initiated in

Myanmar in 1972. This was practiced by
introducing community medicine into the
under-graduvate wedical curriculum, Since
then it has evolved and developed into what
will be described henceforth. Community

arientation commences in the preclinical
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vears mainly through the collection of
certain phyegiological parameters with regards
to nutrition in the local community,
Deficiencies detected are corrected by means
aof supplementation as well as advise to the
community. In the para clinical years there
are visits to health centres and participa-
tion in occupational and environmental health
programmes. The gtudents also take part in
family health care within the community,
usually a suburban one by means of family
attachments. There are residential programmes
in rmall towns within both urban and rural
settings for a three-week periond., In the
internship year, two weeks regidential
training in a field practice area under
supervision is mandatory. In all these
programmes, students are involved in data
collection for community diagnosis, data
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analysia and priority =setting with start
from the Township Health Department which is
responsible for the health care for both
urban and rural community. During the
residential trainind periods, they work with
health personnel taking part in any health
care activity beind carried out in that
community. In the internship residential
training, community health surveys are
contacted;, the data analyzed and programmes
are planned with the health staff for the
further implementation. During vacations,
students can volunteer to take part in any
of the ondoing National Health Programme
activities, such as immuni-zation programme
and latrine construction programmes. In this
way the medical schools involved themselves
in the improvement of the health status of
the community.

Printryg by TOKO Offset 7 4. PIUR DLV,

- . 4

79



