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Polymerase Chain Reaction (PCR) for enzymatic amplification of DNA is a
very sensitive and useful diagnostic method for cases where early diagnosis
and treatment is essential.  In twberculous meningitis cages, the
concentration of antigen in the cerebrospinal fluid may be very fow for
detection by conventional methods and laboratory results can alter the
prognosis of the patient. An i vifro method for PCR amplification of DNA,
was developed for detection of Mycobacterium tuberculosis complex in
clinical saraples. In this test, a 245 bp sequence of the insertion 1S 986 was
amplified and detected by agarose gel electrophoresis in the presence of
ethidium bromide. Twenty CSF samples were first decontaminated and
treated with proteinase K detergent solution and extraction of DNA was
performed. Part of each sample was spiked with 107 gim} of purified M
tuberculosis DNA to detect the presence of inhibition, In this study 80% of
the CSF samples were positive for tuberculosis by PCR method. The results
were consistent with the clinical history of the patients, chest X-ray results

and CSF findings.

INTRODUCTION

Tuberculosis is not a disease of the past and
is snill a disease of worldwide importance
causing high morbidity and mortality
despite the availability of effective
chemotherapy. Tuberculous meningitis is
the most dangerous form of extrapulmonary
tuberculosis, occurring in  7-12% of
tuberculous patients in developing countries
{1]. Untreated tuberculous meningitis is
fatal in a few weeks but recovery is the rule
with modern treatment if it is started in
time. When treatment is started at a later
stage Tecovery rate drops to 60% or less and
the survivors may be mentally deficient,
epileptic, deaf, blind or may have some
permanent sequelae {2]. Delay in diagnosis
i~ directly related to poor outcome; there are

neurological sequelae in 20-25% of such
patients.

Conventional {aboratory diagnostic methods
are inadequate for early diagnosis of
tuberculous meningitis because there are too
few organisms in the cerebrospinat ftuid for
consistent demonstration by direct smear,
and also the ideal method of cultural
identification takes 6-8 weeks [3].

A DNA amplification assay using the
polymerase chain reaction (PCR} technique
permits rapid detection of mycobacteria
directly in clinical samples. PCR allows in
vitro amplification of target DNA to a
detectable level within a matter of hours
{4,5]. PCR has been reported to am%iify a
single copy of DNA sequence by 107 fold

6].



The Polymerase Chain Reaction
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PCR amplification  involves  two
oligonucleo-tide primers that flank the DNA
segment to be amplified and repeated cycles
of heat denaturation of the DNA, annealing
of the primers to their complementary
sequences and extension of the annealed
primers with DNA polymerase.  These
primers hybridize to opposite strands of the
target sequence and are oriented, so DNA
synthesis by the polymerase proceeds across
the region between the primers, effectively
doubling the amount of that DNA segment.
Moreover, the extension products are also
complementary to and capable of binding
primers, each successive cycle essentially
doubles the amount of DNA synthesized in
the previous cycle. This results in the
exponential accumulation of the specific
target fragment,
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MATERIALS AND METHODS

- Equipment

Thermocyeler, positive displacement pipettes,
plugged tips, electrophoresis apparatus, UV
transilluminator and polaroid camera.

Reagents (molecular biology grade)

Taq polymerase {Stratagene), primers INS1
and INS2 (Clontech Laboratories), nucleo-
tides (United States Biochemicals), Tris HCl
pH 8.3, 10 X digestion buffer, Proteinase K,
Purified mycobacteria DNA, Potassium
chloride, Magnesium chloride, gelatin,
UNG and mineral oil.

Methods

For the establishment of the PCR test
system in Myanmar, as a preliminary trial,
20 CSF specimens were collected from
children admitted to the Yangon Children’s
Hospital with the provisional diagnosis of
tuberculous  meningitis  before  the
investigations were completed. These
patients gave a history of low grade fever,
malaise and weight loss (non specific signs
and symptoms of tuberculous infection).
The following factors were recorded for
each patient.

(1) History of TB contact in the family
(2) Chest X-ray
(3) CSF results

DNA isolation from mycobacteria

The CSF samples were centrifuged at
12000xg in a microcentrifuge. ~ The
supernatent was discarded and the peliet
was resuspended with 1 mi of 20 mM Tris-
HC! (pH 8.3) and vortexed to loosen the
pellet. It was spinned at 12000g for 10 min.
Again, the supernatent was discarded and
the pellet was resuspended with 160 ul of 20
mM Tris-HCl (pH 8.3). Digestion buffer
was prepared to a final concentration of
0.5% Tween 20 and 1| mg/ml proteinase K
and the reaction mix was incubated at 60°C
for 1 hour. The extract was bnilad ~+ 1727~



for 15 min to inactivate proteinase K. At
this point each sample was divided into two
aliquots, one of which was spiked with 10
pl (10 pug) of purified mycobacterial DNA.
A control tube that contains only buffer (20
mM Tris-HCL. pIl 8.3) was included in
every assay. This tube was subjected to the
same extraction procedure as the specimens,
and split into two aliquot with one aliquot
spiked with purified mycobacterial DNA as
described above. The samples were stored
at 4°C or used directly for PCR. Ten
microlitre of the extract was used for
amplification.

PCR

Two sets of primers were used for the PCR.
The oligonucleotides INS 1 (5%
CGTGAGGGCATCGAGGTGGC-3"}  and
INS 2 (§GCGTAGGCGTCGGTGACAAA-
3% correspond to base pairs 631 to 650 and
856 to 875 respectively, of the IS 986
insertion element. The PCR was performed
with the heat stable DNA polymerase from
Thermus aquatious (Taq polymerase; Perkin
Elmer Cetus, Norwalk, Conn). The final
composition of the PCR mix was 10 mM
Tris HC! (pH 8.3) at 25°C, 50 mM KCI, 1.5

mM MgCl,, 0.01% w/v gelatin, 0.2 mM _

each deoxynucleoside triphosphates (dATP,
dCTP, dGTP) and 0.4 mM dUTP, 0.2 uM
(each) primers INS 1 and INS 2 (ie. 66
ng/50 ul reaction vol), 1 U of Taq
polymerase per 50 ul reaction volume and
0.1 U of UNG per 50 pl reaction volume for
carry over prevention. The PCR mix was
divided into aliquots in a final volume of 40
ul per tube and stored at -20°C until use.
When a test was performed, the reaction
tubes were removed from the freezer, and
50 pl of mineral oil (Sigma) was added to
gach vial before the 10 pl sample was
placed under the oil layer. For all pipetting,
positive - displacement pipette  (Gilson,
pipetteman) and plugged tips were used.
The PCR was performed in a thermocycler
(PTC-100}, Programmable Thermal
Controller, MJ Research). One cycle
included 1.5 min of denaturation at 94°C, 2

min of annealing at 65°C, and 3 min of
primer extension at 72°C. A total of 40
cycles were performed.

The presence of amplified DNA sequences
was detected by agarose gel electrophoresis.
Briefly aliquots of the amplified products
were electrophoresed in 1.5% agarose gels
stained with ethidium bromide. An
amplified fragment of approximately 245 bp
was considered a positive result.

RESULTS

.
123436789 10 11 12 13

Top row

Lane | MW marker

Lane 2-3 Positive & negative control
Lane 4-13 CSF sample

Bottom row

Lane | MW marker

L.ane 2-3 Positive & negative control
Lane 4-13 CSF sample

Fig. 1. Agarose gel electrophoresis of
amplified CSF samples

Figure | shows the result of CSF specimens
using ethidium bromide staining as a
detection method. Each specimen was
analysed in duplicate — 1 spiked and 1}
unspiked. A positive result of a spiked and
unspiked samples was interpreted as a
positive result. A positive result of a spiked
sample and a negative result of an unspiked
sample was interpreted as a negative result.
Specimens with M. tuberculosis would give
positive signals for both samples. A
positive resull was seen as a band on the gel
at the 245 bp region. Positive bands were
seen in the reference control according to
their molecular weight marker. Out of 20
CSF samples tested for the presence of

3



DNA for Mycobacterium tuberculosis, 16
samples were positive by PCR and 4
samples were negative (80% positive), All
of the 20 patients were initially diagnosed as
tuberculous meningitis on admission to the
hospital. The casc records of the patients
and PCR results of the CSF samples were
analysed to assess the relevance of PCR
methodology in the diagnosis of TB
meningitis cases.

DISCUSSION

Table | shows the results of PCR for TB
DNA in the 20 CSF samples of meningitis
cases. The results were also assessed with
the clinical and laboratory findings of the
patients.

Among the 20 cases, it could be seen that 10
cases were positive for all the three factors
(criteria) collected for the meningitis

patients gave no history of TB contacts, the
chest X-rays were normal and the CSF
samples were either normal or suggestive of
pyogenic meningitis.

The six remaining CSF samples gave
controversial  results for tuberculous
infection regarding positivity for chest X-
ray, history of TB contact and CSF findings.
These six CSF samples were positive by
PCR for TB DNA. PCR technique is
invaluable in such cases. Positive controls
and negative controls are included in each
test run to validate the results.

PCR can specifically amphify discrete
fragments of DNA in which target material
is present in only picogram guantities, Thus
researchers have been quick to apply the
PCR 1o the diagnosis of tuberculosis {7,
False positives in the PCR can be caused by

Table 1. Relevance of PCR test with other findings in potentia) tuberculous meningitis patients

TB . Chest
contact  X-ray

CSF findings

Group inthe  (primary PCR WNo.of Remarks
family complex) Sugar  Protein Cell count cases
! ' + 1) T T (mainly L)+ 10 All three nvestigations
points to TBM

2 - - N\ T Nmainly L)  + 2 Only CSF findings
3 + + Norma! Normal T(mainlyL) + 2 CSF controversial
4 - - 4 T Tmainly Ny  + 2 Al 3 controversial
3 - - Normai  Normal Normal - 2 Not suggestive of TBM
6 - . Normal  Normal  T(mainly N} - I ?pyogenic M
7 . 4 1 T (mainly N} - | 2 pyogenic M

B = tuberculosis N = neutrophils CSF = cerebrospinal fluid

TBM = tuberculous meningitis L = lymphocytes

patients which were favourable for the
diagnosis of tuberculous meningitis -
history of TB contact in the family, chest X-
ray showing primary complex and CSF
findings showing the features of TB
infection - sugar content markedly reduced,
protein content increased and cell count
significantly increased with majority of
lymphocytes. These |0 cases were straight
forward cases of TB meningitis and were
also positive by PCR.

Four CSF samples were negative for TB
DNA by PCR. For all these 4 samples, the

4

cross coniamination in the system. The
sensitivity of the technique can itself be a
drawback unless grcat care is taken in
handling samples by taking special
precautions as required. It was stated that
100% specificity is possible in PCR, which
would be a definite advantage over the
immunoassays. Previous studies have
shown that PCR was more sensitive than the
conventional bacteriological methods and
antibody ELISA for diagnosis of
tuberculous meningitis. In PCR the
specificity is ensured by the choice of the
amplified sequence [3].



In another study specimens from patients
with 2 definite diagnosis of tuberculosis,
80% were positive by DNA amplification
and only 67% by culture. In addition, 61
specimens from patients with strong
evidence of tuberculosis were positive by
DNA amplification only [8].  Similar
observations were reported by Pao ef a/ who
examined 284 specimens with a PCR assay
[9]. Inhibitors of the amplification reaction
could also be detected in samples, mostly
blood, sputum, gastric fluid and urines.
They could tesult from residual traces of
haemoglobin, sodium dodecyl sulfate or
phenol which are known to be potent
inhibitors of the Taq polymerase [8].

‘Another advantage of PCR is that it does not
necessarily require viable cells. It has been
reported that PCR tests were positive up to
16 weeks after anti-tuberculous therapy at
which time bacterial culture was negative.
This means that a diagnosis can be made
even if a patient has already received
chemotherapy under a tentative diagnosis of
tuberculosis,  and that when urgently
required, therapy can be initiated before a
definite diagnosis is reached [10].

. CONCLUSION

The limitatiohs to the routine use of PCR
technology in clinical laboratories in
developing countries are the high cost of the
reagents and equipments and the experitise
of the performer to prevent cross
contamination 8f the specimens. The cost
per test is  approximately US$ 50-60
exclusive - of the expensive equipment.
However, the PCR test is invaluable as a
rapid test for diagnosis of tuberculous
meningitis especially in controversial cases
where early diagnosis is essential for
effective treatment and prognosis of the
patient.
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Serum wric acid was measured in thirty, 20 to 40 years old, pregnant
Myanmar women suffering from preeclampsia. Eighteen cases had mild
preeclampsia and twelve cases suffered from severe preeclampsia.
Hypertension and proteinuria subsided after puerperium in ali subjects. The
mean and standard deviation of serum vric acid level (8.83 + 2.94 mg/dl) in
severe preeclampsia was significantly higher (p<0.01) than that {5.40 £ 1.24
mg/dl) of mild preeclampsia. There was significant positive correlation
between serum uric acid level with either systolic bload pressure (r = +0.78,
p<0.01) or diastolic blood pressure (r = +0.78, p<0.01). There was
significant negative correlation between serum uric acid level and foeta!
birth weight (r = -0.40, p<0.05). Thus the raised serum uric acid leve! could
be useful as an additional criterion in assessing foetal prognosis and severity

of preeclampsia.
INTRODUCTION

At present, preeclampsia constitute one of
the many threats to the mother's life during
pregnancy, parturition and puerperium. It is
also claimed to be one of the chief
contributors  to  perinatal  mortality.
Although preeclampsia is a disease which
has many pathophysiologic explanations,
the importance of preventing eclamptic
attack and foetal death is indisputable.
Therefore, it is vital to assess the severity of
the disease and to monitor closely the foetal
Prognosis.

Slemon and Bogert [1] first observed an
association between the blood uric acid
concentration and the presence of either
preeclampsia or eclampsia. Since that time,
a number of investigators [2,3,4,5,6]
reported the etiology of hyperuricaemia of
toxaemia of pregnancy {preeclampsia) and

A

its relationship to the severity of toxaemic
state. The degree of hyperuricaemia is well
correlated with the severity of the clinical
condition [2,3,4] and foetal prognosis [5,6].
However, other investigators failed to
confirm the association between the severity
of toxaemia and the degree of hyper-
uricaemia [7]. They found that patients with
high serum uric acid of 10 mg/di were not
as ill as those with 6 mg/dl. Therefore the

“present study was conducted to find out

whether the determination of serum uric
acid level might be of help in assessing
severity of matemal condition and foetal

prognosis.

MATERIALS AND METHODS

Subjects

The subjects were from the Obstetrics and
Gynaecological Unit of the Defense
Services General Hospital and from the
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maternity unit of the North Okkalapa
(eneral Hospital. They were selected
according to the criteria laid down by
Haynes (8). Preeclampsia is characterized
by any two of the triad of hypertension,
proteinuria and edema or all three
developing after 24™ week of gestation. In
this context, hypertension may be defined as
2 systolic blood pressure of 140 mmHg or
above and a diastolic blood pressure of 90
mmHg or above. A significant proteinuria
must be present in midstream urine
specimen on two or more successive days
during the third trimester. The edema must
be present persistently in the face and hands.

The degree of preeclampsia is classified as
mild if the blood pressure is between 140/90
mmHg and 160/100 mmHg after the 20"
vweek of gestation with no proteinuria and
as severe if the blood pressure is greater
than 160/100 mmHg after the 20" week of
gestation with edema and proteinuria [9].

The subjects taking diuretics and analgesics
which could elevate serum uric acid were
excluded from the study. Hypertension and
proteinuria subsided after puerperium in all
subjects.

Serum sample

The blood samples were taken from the
antecubital vein on the patient's arrival to
the hospital, usually in a sitting position.
The blood samples were allowed to clot in a
sterilized bottles and transported to the
laboratory in the dark container and the
serum were stored overnight at 4°C in a
refrigerator.

Urine sample

Midstream specimen of urine samples were
collected and tested for the presence of
protein.

Methods

1. The serum uric acid level was measured
by a simplified alkaline phosphotungs-
tate assay method [10].

2. The blood pressure was measured with a
mercury sphygmomanometer by the
method described by World Health
Organization [11].

3. The protein in urinc was detected by
sulphosalicylate test [12].

Statistical analysis

Mathematical evaluation of the results was
performed by the Student's 't' test for the
comparison of serum uric acid levels
between mild and severe preeclampsia.
Linear regression method was used for
determining the relationship between serum
uric acid level and blood pressure (either
systolic or diastolic blood pressure) as well
as for the relationship between serum uric
acid level and foetal birth weight.

RESULTS

Some characteristics of the subjects are
shown in Table 1. They were comparable in
age, gravida, gestational period.

Table I. Some characteristics of the subjects

Mild Severe
preeclampsia  preeclampsia
Age (years) 20-40 20-40
Gravida
Primary gravida 13 I
Multigravida 5 i
Gestation (weeks) 37674181 37.0042.76

(mecantS.T)
Bloed pressure {mmHg)

Systolic pressure 146.57£7.67 176.25£21.23

(mean+S5.1)} 140-E60 160-240

Diastolic pressure 95.00£4.85  112.92£16.30

(meantS.D) 90-100 100-160
Edema persistent persistent
Proteinuria nil slight to solid

Table 2 shows the comparison of the mean
serum uric acid levels between mild and
severe preeclampsia in third trimester. The
mean serum uric acid level of severe
preeclampsia was  significantly  higher
(1>99.5, p<0.01) than that of mild
preeclampsia.



Table 2. Comparison between mean serum uric
acid levels of mild and severe

preeclampsia
Mid  Severe Signite
preec-  presc- t p cance

lampsia  lampsta
No. of subjects 18 12

Serum yric acid 5.40 8.83 > < Signi-
level {mgfd) ficant

{mean£5.0} 124  +204 985 00

16

4 Eeos ]
5] p<a.01
?121
5 16 - e}
2y {- o]
0 DT Y S S
5 ¥
2 4 o e

v T =T

100 150 200 25
Systolic blood pressure {mmllg)
Fig. 1. Correlation between serum yric acid level and

systolic blood pressure in preeclampsia
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cid (

Serum uric
e

Ll L L] 110 130 1% n
Diastolic blood pressure (mmHg)

Fig.2. Correlation between serum uric acid leve! and
diastolic blood pressure in preeclampsia

.n d L
0 5 16 15

Serum urice acid {mg/dh

Fig.3. Correlation between serum uric acid level and
toetal birth weight in preeclampsia

Figure 1 illustrates the correlation between
serum uric acitd level with systolic blood
pressure in precclamptic patients. A signifi-

cant positive corrclation was found (r =
0.75, p<0.01).

Figure 2 {llustrates the correlation between
serum uric acid level with diastolic blood
pressure in preeclamptic patients. There
was also a significant positive correlation
(r=0.78, p<0.01).

Figure 3 illustrates the significant negative
correlation between serum uric acid level
and foetal birth weight in preclamptic
patients who defivered at or after 38™ week
of gestation (r = 0.4, p<0.05).

Table 3 shows clinical features, serum uric
acid levels and foetal outcome of some
severe preeclampsia cases who delivered
prematurely due to maternal and foetal
distress.

Table 3. Some severe preeclampsia cases who defivered prematurefy due to maternal and foetal distress

Blood Serum uric Period of Foetal birth
Sr. No. oodp }r_;a SSUF®  Edema  Proteinuria  acid level yestation weight
(mmHg) (mg/dl) {weeks) {kgs)
| 180/110 marked + 111 36 2.15%
2 170/114 marked ++ 10.7 34 1.43
3 170/100 marked + 1.9 36 1.90
4 240/160 marked 4+ (4.4 n [.36*
* Still birth

-



DISCUSSION

Diet and drugs can modity the serum uric
acid level. Since it is impossible to enforce
specific dietary restriction, the subjects
included in the study were those who took
ordinary diet and those who took fish-eggs,
bamboo-shoot, special high protein diet and
drugs (analgesics and diuretics) within 2-3
days before serum sample collection were
excluded from the study.

Many investigators had reported that the
degree of hyperuricaemia correlated well
with the severity of preeclampsia [2,3.4].
However, Pritchard and Stone [7] found no
evidence to support the fact that patient with
serum uric acid concentration greater than
10 mg/dl were more severely ill than those
with concentration less than 6 mg/dl
Unfor-tunately the sizes of these groups
were not reported and the characteristics of
which the authors assessed the severity of
this illness were not stated. In the present
study, there was significant difference in
mean serum uric acid level between mild
and severe preeclampsia. Moreover, a
significant positive correlation between
serum uric acid level and blood pressure in
preeclampsia was also noted.

Abnorma) increase in serum uric acid level
was associated with increased foetal
morbidity and mortality [13]. Our finding
supported this fact that those cases who
delivered prematurely due to maternal and
foetal distress were found to be associated
with high maternal serum uric acid levels.
Moreover, in those cases delivered at or
after 38™ week of gestation, there was a
significant negative correlation between
maternal serum uric acid level and foetal
birth weight. This finding was in agreement
with Anasura & Raman [14] and Widhole &
Kuhlback [6].

The significant different level of mean
serum uric acid between mild and severe
preeclampsia and the significant positive
correlation between serum uric acid level

and arterial blood pressure show that arising
serum uric acid level could be used as an
additional criterion to assess the severity of
preeclampsia. A significant negative
correlation between serum uric acid level
and foetal birth weight also show that an
abnormally raised serum uric acid level
would predict a poor foetal prognosis.
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Determination of glutaraldehyde gelification time in leprosy
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As a preliminary study, glutaraldehyde gelification time (GGT) was
determined in 151 cases of leprosy (129 old cases and 22 new cases). It is
significantly shortened in lepromatous leprosy (LL) and multibacillary (MB)
cases in comparison to that of normal controls, No significant change is
observed in tuberculoid leprosy (TT) and paucibacillary (PB) cases. GGT is
not shortened in old cases under appropriate treatment. Since the sample
size is small, a conclusive recommendation can not be given yet. But it is
primarily observed that GGT test might have a potential to be applied in the
establishment of diagnosis of leprosy either LL or TT and MB or PB at least
at the peripheral health centres where facilities are much limited.

INTRODUCTION

Gluteraldehyde causes gelification of blood
and the time required to form a gel is known
as glutaraldehyde gelification time (GGT).
It varies with golbulin and fibrinogen level
in blood. It is shortened not only by
increased gamma-globulin levels but also by
increased amount of fibrinogen, singly or
both {1]. In pulmonary tuberculosis it is
significantly shortened [2]. For its great
advantages like ease, rapidity, negligible
cost, acceptable specificity and sensitivity,
GGT has been proposed to be used as a
reliable screening test for pulmonary
tuberculosis {2,3,4,]. GGT was also
proposed to be used as a reliable indicator
for the assessment of response to anti-
tuberculous treatment in children {5].

With regards to causal agents, course of the
disease, changes of protein profile and
immunopathogenesis, leprosy is close to
tuberculosis. So there is a high possibility
that some significant changes in GGT may
also occur in leprosy. With such hypothesis
a cross-sectional study was conducted

focusing on changes of GGT in various
types of leprosy.

MATERIALS AND METHODS
Study design

A one-year cross-sectional study effective
Tuly 1994,

Patients/subjects

Total 151 cases of leprosy atttending to
Central Special Skin Clinic, YGH. Among
them 22 cases were new (before initiation of
treatment) and 129 cases were old (under
multidrug therapy-MDT).

Clinical data

A senior consultant dermatopathologist, in-
charge of the Central Special Skin Clinic,
YGH, examined the cases and classified
according to Ridley and Jopling [6]. After
microscopic  examination, cases were
classified into multibacillary (MB) and
paucibacillary(PB) leprosy according to
bacteria density or count.
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Materials and reagents

- One and half millilitre (1.5 ml) of
venous blood in anticoagulant EDTA.

- 2.5% gluteraldehyde solution in normal
saline

- Sterile test tubes or vials

- Clock or timer

Method (GGT test)

To one ml of 2.5% gluteraldehyde solution
in normal saline in a test tube or a vial I ml
of whole blood in EDTA was added and
gently mixed. The formation of a gel was
then observed every minute for at least 20
minutes. Two to five blood donors from
National Blood Bank were tested as normal
controls on every day of test done on
patients. There were altogether 47 cases as
normal controls in this study. To prevent
from personal variation of the result, GGT
was performed by only one researcher
throughout the study.

RESULTS AND FINDINGS

The age of the youngest patient was 9 years
and the oldest was 69 vears. GGT values in
normal control blood donors ranged from 10
minutes to more than 20 minutes.

Table | shows GGT results in 22 new cases.
Three of four lepromatous cases have GGT
<10 min (75%). Among 18 cases of
tubercu-loid leprosy, four cases have <10
min of GGT (28%).

Table 1. Distribution of GGT in different types of
leprosy {new cases)

GGT GGT GGT
Types/cases | (<Smin) | (6-9min} | (>10min)
LL/O - - -
BlL/4 I 2 i
BB/1 - 1 -
BT/S _ 1 l 7
TT/8 ' 1 1 6

LL = lepromatous

BL = borderline lepromatous
BB = indeterminate

BT = borderline tuberculoid
TT = tuberculoid leprosy

12

Table 1a. Distribution of GGT among riew leprosy
cases classified by bacilli count

GGT GGT GGT
Groups (<5 min} (5-9min) (>10min) Total
MB 2 3 1 6
PB 1 2 13 16

MB = multibacillary
PB = paucibacillary

Table 2. Distribution of GGT among old leprosy
cases

Treatment GGT  GGT GGT
Duration (yrs) <S5min  5-9min >10min Total

<t/2 3 2 41 46
1/2-1 I 6 24 3
>1-2 3 5 21 29
2-5 0 3 10 13
>3 0 2 8 t0
Total 07 18 104 129

In relation to bacteria count, 5 out of 6 MB
leprosy cases have GGT <10 min (83.3%).
Only 3 cases among 16 cases of PB leprosy
have <10 min of GGT (18.7%) (Table 1a).

Table 2 shows GGT results in 129 old cases
of lepromatous leprosy under different
duration of treatment, 15 cases have GGT
<10 min (12.6%). Out of 37 cases. of
tuberculoid cases under treatment, 10 cases
have GGT <10 min (27.3%).

Statistically, GGT in overall cases of
leprosy is observed as follows: sensitivity
90.0%, specificity and positive predictive
value 100%.

DISCUSSION

GGT is found markedly changed in leprosy.
It is shortened in significant portion of new
cases. More than 75% of new cases of LL
and more than 83% of new cases of MB
leprosy are associated with shortened GGT
(<10 min) compared to normal controls
(>10min). Majority of patients (>85%)
under MDT and other forms of appropriate

[
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antileprosy treatment have no shortened
GGT. In some of these cases it is observed
that GGT is even prolonged compared to
normal controls. Although the sample size is
small the results obtained from this study
are encouraging.

The distinction between MBL and PBL is
important from management point of view
and emergence of drug resistant mutant.
The most important advance in management
and control of leprosy is introduction of
multidrug therapy (MDT) by WHO since
1982 [7]. But the distinction is not without
difficulty especially in peripheral heaith
posts where microscopy and other facilities
are lacking,

The finding from this preliminary study
indicates GGT test has a high potential to be
used as a simple, rapid, reliable and cheap
test in the identification of MBL leprosy
especially in the peripheral health centres.
The study is in progress.  Specificity,
sensitivity and cut-off values of GGT in
different types of leprosy would be
established if larger samples could be used
in the future studies.
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Enteropathogenic Escherichia coli (EPEC) from acute diarrhoeic children with
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A descriptive hospital-based study was conducted en 335 children, aged less
than five years, with diarrhoea attending Children's Hospital during 1996
using convenience-sampling method.  Enteropathogenic Escherichia coli
(EPEC) was isolated from 61 cases (18.21%) of which i7.77 percent was
from age group of less than six months, 13.24% from >6-12 months, and
37.50% from >12-24 months. The antibiotics resistance pattern using agar
disk diffusion test shows that 90.32% of the cases of EPEC was resistant o
aminobenzyl penicillin, 88.33% to streptomycin, 88.50% to ampicillin,
86.89% to tetracycline, 80.33% (o carbenicillin . and  septrin
(trimethoprim/sulfamethoxazole) and 62.30% to chloramphenicol. The
sensitivity pattern of isolated EPEC to antibiotics were 98.36% to amikacin,
88.53% to gentamicin, 85.25% to sisomycin, 83.61% to nalidixic acid,
81.97% to norfloxacin, 78.69% furazolidone, 67.21% to minocycline and

59.02% to cephalothin,

INTRODUCTION

Enteropathogenic Escherichia coli (EPEC)
organisms adhering to intestinal epithelial
cells are important pathogens of acute
diarrhoeal diseases in young children.
EPEC  induces host cells protein
phosphorylation and increases intracellular
calcium level that may initiate cytoskeletal
rearrangement. The outbreaks and sporadic
cases of bloody diarrhoea and colitis are due
to E. coli 0157: H7 [1]. In some outbreaks,
EPEC serotypes were incriminated such as
0142:H6 [2]; a nursery and community
outbreak by 086:B7 [3]; 0114 [4] and 0126
[5]. Although EPEC enteritis now appears
to be of minor importance in temperate
areas with good standards of hygiene, the
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studies have confirmed that EPEC is still a
common cause of enteritis in tropical
countries [6,7] and among communities
with poor standards of hygiene [8]. The
antibiotics resistance of bacterial organisms
is also increasing nowadays. The aim of
this study is to find out the distribution of
EPEC among children with acute diarrhoca
and to find out the antibiotics susceptibility
pattern of those strains.

MATERIALS AND METHODS

Case selection

A descriptive hospital-based study on
gastroenteritis cases  attending  Yangon
Children's Hospital during March to



October 1996 was carried out using
convenience-sampling method. A total of
335 cases (195 males and 140 females)
diagnosed as acute diarrhoea, were selected
and their stools were collected in Cary
Blair's transport media and proceeded for
bacteriological examination. The definition
of diarrhoea was an increase in the
frequency of stools (>3 times per day)
and/or increase in the liquidity of stools,

Isolation of bacterial pathogens

It was done by standard methods [9, 10}.

Antibiotic susceptibility testing

It was done as described by Kirby Bauer
method [11] with discs from BBL (USA),
Hi (India) and Showa (Japan).

RESULTS

Age and sex distribution of Entero-
pathogenic E. coli (EPEC) among acute
diarrhoea cases

Distribution of Enteropathogenic £ coli
(EPEC) among acute diarrhoeal cases is
shown in Table 1. From the age group of
less than six months, EPEC was isolated
from 17.77% of the tested cases. Similarly,
EPEC was isolated from 13.24% from the
age group of >6-12 months and 37.50%
from the age group of >12-24 months.
EPEC was not isolated from the age groups
of >24-36, >36-48 and >48-60 months in
this study. EPEC was isolated from 31/195
males (15.90%) and 20/140 females
(14.29%) samples. Totally it was isolated
from 61/335 tested cases (18.21%).

Serogrbup,s of EPEC

The serogroups encountered in this study
are shown in Table 2. The most common
scrogroup is O125K70 (19.67%) which is
followed by O114K90 (13.11%), 0126 K71
(9.84%) and 0119 K69 (8.20%).

Table . Age and sex distribution of Enteropatho-
genic Escherichia coli (EPEC)

Age Sex Totai
group male female EPEC/case
months  ppE(ease  EPEC/case
<6 9/50 7/40 16/90
(18.00) (17.50) (17.77)
>6-12 /82 (6.09) 13/54 18/136
(24.07) (13.24)
>12-24 17/46 10126 27172
(36.96) (38.46) (37.50)
>24-36 0/7 016 0723
>36-48 0/4 012 0/6
>48-60 0/6 0/2 /8
Total 31/195 20/140 61/335

(15.90) (14.29) (18.21)

Figures in parentheses denote percentages

Table 2. Distribution of Enteropathogenic Escheri-
chia coli (EPEC) (n=61)

Number
Sr.No.  Serogroups of Percentage
isolates
1 01 K51 ] 1.64
2 O6 KI5 2 3.28
3 08 K40 2 3.28
4 025K+ 4 6.55
5 026 K70 4 6.55
6 027 K+ 1 1.64
7 055 K59 4 6.55
3 078 K80 1 1.64
9 086 K62 } 1.64
10 0112 K66 2 3.28
11 0114 K90 8 13.11
12 0119 K69 5 8.20
13 0124 K72 1 1.64
14 0125 K70 12 19.67
I5 0126 K71 6 9.84
16 0127 K63 1 1.64
17 0128 K67 | 1.64
18 0142 K+ 1 1.64
19 Ol48 K+ 1 1.64
20 0157 K+ 1 1.64
2 0159 K+ 2 3.28

Antibiotic susceptibility pattern of EPEC

Antibiotics susceptibility pattern of isolated
EPEC from acute diarrhoeal cases is shown
in Table 3. In this study all the antibiotics
except netilmicin and penicillin were tested
on 61 isolates of EPEC. These two
antibiotics were tested on 10 and 31 cases
respectively due to the availability of discs.
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It was clearly seen that 60 isolates (98.36%)
were sensitive to amikacin, 36 {(59.02%) to
cephalothin, 48 (78.69%) to furazolidone,
54 (88.53%) to gentamicin, 50 (81.97%) to

protracted diarhoea. It is non entero-
toxigenic and non-invasive but biopsy
showed adhesion and damage to the
intestinal brush border. A similar report

Table 3. Antibiotic susceptibility of EPEC isolated from diarrhoeal cases (n=61)

Sr. No. Antibiotics R 1 MS 8

1 Amikacin, AN30, BBL 1 0 0 60 (98.36)
2 Ampicillin, AM10, BL 54 (88.53) 0 1 6(9.84)

3 Carbenicillin, CB100, BBL 49 (80.33) 0 0 12 (19.67)
4 Cephalothin, CF30, BBL 6 (9.84) I 18 (29.510) 36 (59.02)
5 Chloramphenicol, C30, BBL 38 (62.30) 0 0 23 (37.71)
6 Furazolidone, Fx50, Hi 9(14.75) 4 0 48 (78.69)
7 Gentamicin, GM10, BBL 7{(11.48) 0 0 54 {88.53)
8 Kanamycin, K30, BBL 8(13.12) 2 ! 50 (81.97)
9 Minocycline, Mn(Q3(, Showa 10 (16.39) 9 1 41 (67.21)
10 Nalidixic acid, NA3(, BBL 10(16.39) 0 0 51 (83.61)
i Netifmicin, NET30*, BBL 0 0 0 16 (100)

12 Norfloxacin, NOR10, BBL 10 (16.39)0 0 1 50(81.97M)
13 Penigillin, P10**, Showa 28 (93.33) 1 0 2{6.67)

14 Streptomycin, S0, BBL 54 (88.53) { 0 6 (9.84)

15 Sisomycin, SIS10, BBL 9(14.75) 0 0 52(8525)
16 Septrin, SXT, BBL 49 (80.34) 0 1 11 (18.03)
17 Tetracycline, T30, BBL 53 (86.89) 1 0 7(11.48)

R = Resistant
MS = Moderately sensitive

kanamicin, 50 (81.97%) to norfloxacin, and
52 (85.25%) to sisomycin.

S = Sensitive

DISCUSSION

Various studies have confirmed that EPEC
is still a common cause of enteritis {12,13}.
Oral challenge experiments in infants and
mechanism remain have confirmed the
ability of EPEC strains to cause diarhoea,
but their pathogenic mechanism remains
obscure. Post-mortem  studies and
intubation techniques have shown that
colonization of the duodenum and ileum
occurs, although these regions of the gut
have usually lesser E. coli in healthy
individuals. Most EPEC strains do not
produce heat labile toxin (LT) or heat stable
toxin (ST) and are non invasive, although a
few strains of E. coli 0114 and 0128 have
been shown to be enterotoxigenic.
Furthermore, some strains of E. coli 026 and
0126 produce cyototoxin, which can be
detected by using vero cells. In 1980, a
strain of 0125 was isolated from the
duodenal aspirate of an infant with
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[ = Intermediate

* tested on 10 cases
**ected on 31 cases

describing a strain of E. coli 0111 isolated
from the small bowel of two infants with
chronic diarrhoea support the pathogenicity
of EPEC strains [14]. Persistent diarrhoea

and malnutrition [15] and antibiotics
resistance of EPEC [16] was also
demonstrated.

In this the study common serogroups in
acute diarrohoea are 026K60, 055K59,
0114K90, 0119K69, 0125K70, 0126K71
and 0127K63. Thus, the distribution of
these E. coli serotypes in children with acute
diarrhoea might lead to prolong diarrhoea
which retards the growth of the children.

The resistance pattern to commonly used
antibiotics such as ampicillin, chlorampheni
-col and tetracycline is also an important
finding because it might carry the resistant
gene as other organisms, which will effect
in treatment. During the last decade
quinolones such as norfloxacin, ciprofloxa-
cin and ofloxacin have emerged as drugs of
choice for treatment of various enteric
bacterial infections. However, usage of
guinolone in treatment of bacterial enteritis



is  furthermore  limited for  rapid
development of resistance and is not used in
cases of children. In this study most of the
isolate organisms are sensitive to new
antibiotics such as amikacin, minocycline
and nalidixic acid. The susceptibility of
antibiotics needs to be monitored to assess
the resistance pattern throughout the year.
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Development of a mild cranial diabetes insipidus following a Russell's viper
(Daboiu russelii siamensis) bite was described. The victim had systemic
envenoming  with  systemic bleeding manifestations; haemoptysis,
hacmatemesis and melena. He developed polyuria 4 days after the bite.
Loss of body hairs, loss of libido, lack of concentration, hoarseness of voice,
intolerance to cold and loss of weight were observed 4 weeks after the bite.
Diagnosis of cranial diabetes insipidus was confirmed by fluid deprivation

test. The patient recovered from the illness 28 weeks after the bite.

INTRODUCTION

Snake bite is a national health problem.
Russell's viper bite constitutes about 90% of
the total snakebite cases. Anterior pituitary
insufficiency has been reported following
Bothrops bites (Bothrop jararacussu) bite in
southern Brazil {1}, Indian Russell's viper
(V. russelii russelii) bite in southern [ndia
[2-3], Russell's viper (D. r. siamensis) bites
in Myanmar [4]. However, there was no
report of posterior pituitary dysfunction
following Russell's viper bite. Development
of mild cranial diabetes insipidus in a
systemic envenomed Russell's viper bite
patient was described.

Case report

A 26 year old male from Shwebo Township
was bitten on dorsum of right foot on 22
April 1992 while in the field. He was
brought to his friend's house by a cart after
walking for a distance of 400 fi. Three
hours after the bite, he took 10-12
indigenous pills. Seven hours later, his eyes
were swollen, vomited blood, coughing up
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blood stained sputum and passed black tarry
stools. He was admitted to Shwebo hospital
20hr after the bite. At admission, he had
puffy face, blurred vision, pain in
epigastrium, and local pain and swelling.
His blood pressure measured 100/60 mmHg
and admission blood was incoagulable.
Forty millilitres of monospecific antivenom,
antitetanus  toxoid, antitetanus  serum
5000iu, 2 amps intravenous frusemide
injections, dextrose saline infusion and
intravenous hydrocortisone '100mg, 4 hourly
were given. Blood was clotted when tested
1h after the antivenom. - Intermittent fever
was treated with chloroquine, primaquine
and pyrexin.

From 4" day onwards, he siarted passing
urine ranging from 6 to 6' litres per 24h
upto the time of discharge from the hospital.
Two pkts of oral rehydration salt (ORS) was
taken per day, On the 7% day, his blood
presssure fell to 70/50 mmHg and parental
feeding + ORS was reintroduced. On 9%
day his blood pressure rose to 80/60 mmHg
and chloramphenicol 250mg 6 hourly and



prednisolone Smg twice a day were given
until discharged from the hospital on day
11.

Four weeks after the bite he noticed loosing
of body hair, loss of libido, lack of
concentration,  hoarseness of  voice,
intolerance to cold, feeling tired easily and
loss of weight. Six weeks after the bite he
was admitted to the North Okkalapa
Hospital. At admission, he was pale
anaemic with sparse secondary sexual hairs
and blood pressure of 110/70 mmHg and
pulse rate 80/min. Clinically no
abnormality was detected. No history of
head imjury and habitual taking of
indigenous medicine but history of malarial
attacks was given.

INVESTIGATIONS

The volume of urine for 24h was 3L
{average) (5-61./24h) with a specific gravity
of 1.005 (n=4 days). Urine Bence Jone
protein was not detected. Random blood
sugar level was 75 mg. Serum
electrolytes were Na+ 130 meg/l., K+ 4.2
meq/L, chloride-100 meq/L, bicarbonate-
24.2 meqg/l.. Serum calcium level was 9.3
mg%, blood urea 25 mg% and serum
creatinine 1.6 mg%. X-ray chest and skull
showed no abnormality.

Hormonal levels determined at 12-19 wks
after the bite were: ACTH 17 wiw/m! (1-
37uiwml), cortisol 1 nmol/L (138-690
nmol/L), serum T4- 31.7 nmol (55-156
nmol), T3- 0.84 nmo! (0.8-2.5 nmol), TSH-
1.537 mU/L, prolactin 3 ng/ml (0.1-6ng/m}),
LH 0.78 miuw/ml (2-12miv/ml), FSH 1.73
miw/ml (1-12miu/ml).

Fluid deprivation test plus vasopressin
challenge carried out on the patient at 16
and 18 weeks after the bite showed that
urine failed to concentrate after 8h of fluid
deprivation (urine osmolarity remains the
same). However a double increase in urine
osmolarity was observed after s.c injection

of 10 units of aq. vasopressin. Water
deprivation test carried out at 28 weeks after
the bite showed kidney restored it's
concentrating power,

DISCUSSION

The study highlighted that both anterior and
posterior  pituitary  dysfunction could
develop  following  Russell's  viper
(D. r. siumensis) bite. Earlier studies had
docu-mented development of anterior
pituitary dysfunction following Bothrops

Jararacussu [1), Vipera russelii russelii

[2-3] and D. russelii siumensis bites [4].

A fluid deprivation test confirms the
diagnosis of posterior pituitary dysfunction.
Nephrogenic and other causes of diabetes
insipidus have been ruled out. It was
observed that cranial diabetes insipidus and
anterior pituitary dysfunction could develop
4 days and 4 weeks after the bite
respectively.

Local  vascular occlusion by fibrin
compounded by venom haemorrhagin
damaging pituitary capillary endothelium
could be major cause of the pituitary lesion
in Russeil's viper bite cases who developed
disseminated  intravascular  coagulation
following systemic envenoming [4]. The
symptoms, 24 h urine volume and clinical
recovery observed in  our case are
compatible with a mild form of cranial
diabetes insipidus associated with anterior
pituitary dysfunction. The primary lesion of
the neurophysis itself or of the stalk below
the median eminence could be responsible
for 1t [5].
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Purification, characterization and properties of acid phosphomonoesterase from
Russell's viper (Vipera russelli siamensis) venom

Aye Kyaw, Hla Kathy Win, San Aye, Khin Khin Aye & Khin Pa Pa Kyaw

Biochemistry Research Division
Department of Medical Research

The acid phosphomonoesterase has been purified to electrophoretic
homogeneity from the venom of Vipera russelli siamensis (Russell's viper).
The molecular weight of the purified enzyme was estimated to be 23,000 by
SDS-polyacrylamide gel electrophoresis. The enzyme exhibited an apparent
Ky value of 2.6 x 10 M. The acid phosphomonoesterase was activated by
Mg™ and inhibited by EDTA, fluoride and Zn™. Ca™ showed slight
activating effect but cysteine did not influence the enzyme activity. The
enzyme showed edema forming and myonecrotic activities but not

hemorrhagic activity.
INTRODUCTION

Snake venoms belonging to Elapidae,
Hydrophiidae, Viperidac and Chrotalidae

show both acid and alkaline
phosphomonoesterase  (PME)  activities
having optimal pH at 50 and 9.5

respectively [1]. Hassan er al. also reported
the presence of acid and alkaline PME in the
venoms of four Egyptian snakes, namely
two viperids (Cerestes and Cerestes vipers)
and two elapids (Naja and Naja nigricollis)
[2]. Besides, snake venom PME has been
reported to show toxic action [3]. [t has
been suggested that venom (antigen)
preparation consisting of important venom
components only might be more appropriate
for the production of highly effective
antivenoms [4]. With this vicw in mind,
purified  caseinolytic  activity  and
phospholipase A from locally available
Russell's viper venom and their biological
activities have been studied [5, 6]. In this
paper, we report the purification and
characterization of another enzyme, acid
PME (EC 3.1.3.2) from the venom of
Vipera russelli siamensis found in Myanmar
(Burma).

MATERIALS AND METHODS

Materials

The lyophilized venom of Russell's viper
was obtained from Myanmar Pharma-

ceutical Factory, Yangon (Rangoon).
Albino mice were supplied by the
Laboratory Animal Services Division,

Department of Medical Research. CM-
Sephadex C-50 was purchased from
Pharmacia Fine Chemicals (Uppsala,
Sweden). Molecular weight markers for
SDS-polyacrylamide gel electrophoresis
(PAGE), p-nitrophenylphosphate (phos-
phatase substrate) were purchased from
Sigma Chemical Company (St. Louis, MO,
USA).

Purification of acid PME

All steps were carried out at 4°C whenever
necessary.

CM-Sephadex C-50 column chromato-
graphy: A sample of 150 mg of Russell's
viper venom (RVV) was dissolved in 1.0 ml
of 0.05 M Tris-HCl buffer (pH 7.0) and
applied to a CM-Sephadex C-50 column
(2.5 x 30 cm) which was preequilibrated
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with the same buffer. Elution was carried
out with the same buffer under a linear
gradient of 0.0 ~ 0.2 M NaCl (200 - 200
ml). The flow rate was adjusted to 18 ml
per hour and 3 m! fractions were collected.
Fractions exhibiting high acid PME
activities (i.e. tube 12 - 20 for PME] and
tube 30 - 45 for PME2) were separately
pooled, concentrated and subjected to SDS-
PAGE. The resulting PME! was also
subjected to pH profile, kinetic profile and
biological activity measurements.

Acid PME activity was measured by the
method of Sulkowski et af. (1963) using p-
nitrophenylphosphate as substrate [7]. One
enzyme unit (EU) is defined as the amount
of enzyme which liberates 1 micromole of
p-nitrophenol per minute.  Protein was
determined by the method of Miller (1959)
[8]. SDS-PAGE was carried out according
to Weber and Osborn (1969) [9]. Edema
torming activity was assayed according to
Vishwanath ef af. (1987) [10].

Myonecrotic  activity was  measured
according to Kasturi and Gowda (1989) {11]
and hemorrhagic avtivity by the method of
Kondo et al. (1960)[12).
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RESULTS AND DISCUSSION

Crude RVV when applied to CM-Sephadex

~ C-50 chromatography was resoluted into
three protein peaks 1, 2 and 3 (fig.1). When

each tube was monitored for acid PME
activity, two acid PME peaks were obtained
and they were termed PME1 and PME2.
PMEI was apparently separated from
protein peak 1 whereas PME2 coincided
with protein peak 2. PME] showed a more
distinct purification (about 3 fold } over the
crude venom when compared to PME2 for
which a purification of about 2 fold over
crude venom was obtained (Table 1). It is
possible that PME2, which was just stuck by
secondary forces to the protein peak 2 and
eluted out together with it, may represent
part of PME1, the major acid PME peak.

Fractions constituting the major PME! peak
(i.e.tubes 8-12), the acid PME2 peak (i.e.
tubes 30-45) and the protein peak 3 (ie.
tubes 46-70) were pooled and assayed for
PME activity and protein content. The
remaining fractions were also pooled and
analyzed for PME and protein content to
check protein recovery of the entire
chromatographic procedure (Table 1). The

)
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Fig. 1. CM- Sephadex C-50 ion exchange chromatography of Rusell's viper venom
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protein recovery was found to be 75.6%.

Table 1. Distribution of protein and acid PME
activities in CM-Sephadex C-30
chromatographic fractions

Total Acid PME
Fraction POl rotal  EU"mg
8 EU* protein
(mg)
Crude RVV 104.0 160.5 1.54(1.0)**
Peak PMEIL 149 628  4.41Q2.9)*
Peak PME2 17.6 547 3.05().9)**
Protein Peak 3 13.2 0.6 0.05
Remaining 326 5.5 0.17
fractions
Recovery % 75.6

*EU  (Enzyme Unit) is defined as the amount of
enzyme which liberates 1 umole of p-nitro-
phenoi per minute

**  Purification factor

- -
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Fig. 2. SDS- PAGE of crude venom (lane a & b),
molecular weight marker proteins {(lane c),
PME2 (lane d) and purified acid phosphpo-
noesterase (PME1) (lane ¢) of the CM-
Sephadex C-50 elutes

The homogeneity of PME! and PME2 were
tested by SDS-PAGE. PME!1 showed a
single band (lane e in Fig2) and its
molecular weight was calculated to be about
23,000 whereas PME2 (lane d in Fig. 2)
showed an extra band at about 57,000
molecular weight probably indicating that
PME2 was contaminated by other proteins.
It may be of interest to note that PME was
apparently isolated by a single step
purification on Sephadex C-50 ion
exchange rechange resin probably indicating
that the cat-ion is most effective in
separating acid PME from other proteins of
RVV which are mostly basic in nature under
the conditions used in the present study.

The molecular weight of about 23,000 for
acid PME as evidenced in this study is
consistent with that of acid phosphatase
from beef spleen according to Barman
(1969) [13]. The purified acid PME (i.e.
PME1) was found to have an optimum pH
at 5.0 (Fig. 3) and was apparently free from
alkaline PME since no optimum pH at
alkaline medium was obtained.
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Fig.3.pH profile of purified acid phospho-
monoesterase (PME]). The following buffers
were used; acetate buffer (pH4.0- 5.5),
phosphate buffer (pH 6.0-8.0), glycine-NaOH
buffer (pH 8.5-11.0)

It may be of interest to note that the major
trace clements reported to be present in the
venom of Vipera russelli siamensis are
Ca™, Mg" and Zn" and moreover, it was
also reported that Ca™ and Mg'" present in
the venom were completely removed by
treatment with EDTA whereas Zn"
remained at 10% of the original content
[14]. Thus, the effect of Ca™, Mg"™, Zn™"
and EDTA on the purified acid PME was
studied (Table 2).

Table 2. Effect of ious,
purified acid PME

EDTA and cysteine an

Addition Relative activity* (%)
None (Controf) 100
Mg™ (0.3 mM)** 123
Ca'* (0.3 mM) 107
F (6.3 mM)} 71
Zn" (0.3 mM) 66
EDTA (0.3 mM) 59
Cysteine (0.3 mM) 98

* Relative to control, Activities were first expres-
sed as BU per ml of enzyme solution before
relative activities were calculated

**  Final concentration in incubation mixture
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In addition, the response of this acid PME to
fluoride (the common  non-specific
phosphatase inhibitor) and cysteine (a thiol
compound) was tested. It was found that
the acid PME was activated by Mg~ and
inhibited by EDTA, fluoride and Zn™". Ca™
showed slight activating effect. However,
cysteine did not have any influence on acid
PME probably indicating that the enzyme is
thiol independent.

Purified acid PME exhibited edema forming
and myonecrotic activity. However, it did
not show hemorrhagic activity. The edema
ratios were 124.244.7% (meantSE) and
137.9+2.4% when 7.5 ug each of crude
venom and the purified acid PME were
injected into the foot pad of mice (n = 3).
The myonecrotic activity of the purified
acid PME was observed when 5 ug was
injected into thigh muscle of mice.
Macroscopically. the thigh muscle became
swollen and reddish brown in color.
Microscopically, there was infiltration of
inflammatory cells and disappearance of
nucleus in muscle cells.
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Fig. 4. The effect of substrate concentration on the
rate of hydrolysis of p- nitrophenyl-phosphate
by the purified acid PME (PMEL) of Russell's

viper venom

The effect of substrate concentrations on the
hydrolysis of p-nitrophenyl phosphate by
the purified enzyme is shown in Fig. 4. The
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appafent K, for the hydrolysis was found to
be 2.6 x 107 M.
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Plants possessing antibacterial activity
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Forty one plants were tested for antibacterial activity by using 18 species of
bacteria and found to be active on some bacteria by 28 plants. The tested
bacteria include: five species of Escherichia coli; four species of Shigella;
three species of Vibrios, and one each of Klebsiella aeragenes, Plesiomonas
shigelloides, Proteus morganii, Pseudomonas pyocyanea, Salmonelia typhi
and Staphylococcus aureus. Plants having antibacterial activity include
Ageratum conyzoides (hkwe-thai-pan), dzadirachta indica (tamar), Cassia
Sistula (Ngu); Coleus aromaticus (ziyarywethtu), Cuminum cyminum
(ziyarzai), Cyperus  scariosus (Nwamyetyin), Embelia robusta
(Eikmwethee), Embilica officinalis  Zibyw); Eugenia caryophyllata
(Layhnin); Eugenia jambolana (Thabye);, Eupatorium odoratum (Bizat),
Euphorbia  milli  (Shahzaungtinga-neah);  Euphorbia  splendens
(Shahzaungtinga-neah-ni and wah); Garecinia mangostana (Min-good);
Giradimia zeylonica (Petya), Leucaena glauca (Bawsakaine); Neptunia
oleracea (Yehtikayone), Nerium oleandes (Nwethagi), Nyctanthes
arbortritis (Seikphalu), Phyllanthus urinaria (taungzibyu); Pinus kesiva
(Htinyu); Piper hetle (Kun); Piper nigrum (Ngayokekaung); Plumeria rubra
(Tayokesaka-ni); Rhoev discolor (Mikwingamone), Terminalia chebula

{Panga); and Vinca rosea (Thinbawmanyo).

INTRODUCTION

Since eatly days, plants have been used in
management of some diseases. Many drugs
were produced from different kinds of
plants. They owe various pharmacological
activities: hypotensive, laxative, analgesic,
diuretic, antidiabetic, antimicrobial action
etc. Antimicrobial activity is that a
substance which inhibits the growth and
activity of pathogenic microbes or kills
them. This antibacterial activities are not
only present in moulds, actinomycetes and
bacteria; but also in some. The antibiotic
principle obtained from plants have been
reported [1]. The objective of this study is
to carry out the antibacterial activities of
some plantsy by using the bacterial sirains
isolated from our clinical specimens.
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MATERIALS AND METHODS
Bacterial strains used: It is shown in Table {.

Plants used: Tt is recorded as shown in
Table 2.

Plant extraction:  Ethanolic, 50-percent
ethanolic, watery extracts and essential oil
extracts were prepared as described in the
previous experiments [2-4]. Petroleum ether
extract was also included in this study.

Determination of antibacterial activity: It
was done by using impregnated discs [2]
using Mueller Hinton broth and Mueller
Hinton agar or Nutrient agar.



Table 1. Bacterial strains tested for antibacterial activity

Sr. No. Bacterial strains Code No.

1 Escherichia coli ETEC DMR-H-1-3

2 Escherichia coli EPEC 0128 Ké7 DMR-N-10-83

3 Escherichia coli EAEC 0128 K67 DMR-N-3-83

4 Escherichia coli VTEC Sumon -10-1

5 Escherichia coli ATCC ATCC 25922

6 Klebsiella aerogenes BIK418

7 Plesiomonas shigelloides DMR-WT-8

8 Proteus morganii HAY-1

9 Pseudomonas pyocyanea DMR-ID-74

10 Salmonella typhi BIK-ID-3

I Shigella boydii DMR-N-136-7

12 Shigella dysenteriae DMR-ID-25

13 Shigella flexneri DMR-NOGH-11-2

14 Shigella sonnei DMR-NO-398-2

[5 Staphylococcus aureus DMR-ID-15

16 Vibrio cholerae Inaba DMR-ID-26

17 Vibrio cholerae 0139 DMR-A-535

18 Vibrio cholerae Q1 Ogawa DMR-A-532

RESULTS discolor  (Mikwingamone);  Terminalia
chebula  (Panga); and Vinca rosea

Out of 41 plants.tested 28 plants possessed  (Thinbawmanyo).
antibacterial activity. In this study the
petroleum ether extracts of the tested plants DISCUSSION

did not show any antibacterial activity.
Plants having antibacterial activity of the
tested extracts are shown in Table 3. The
most effective activity was obtained in
essentiat oil followed by 50 percent
ethanolic extracts, watery extracts and the
last in 95 percent ethanolic extracts. Plants
having  antibacterial  activity include
Ageratum  conyzoides  (Hkwe-thai-pan),
Azadirachta indica (Tamar); Cassia fistula
(Ngu); Coleus aromaticus {Ziyarywethiu);
Cuminum cyminum (Ziyarzai); Cyperus
scariosus (Nwamyetyin), Embelia robusta
(Eikmwethee); Emblica officinalis (Zibyu);
Eugenia caryophyllata (Layhnin), Eugemia
Jjambolana (Thabye);, Eupatorium odoratum
(Bizat), Euphorbia milli (Shahzaungtinga-
neah); Euphorbia splendens (Shahzaung-
tinga-neah-ni and wah); Garcinia mangos-
tana (Min-good); Giradinia zeylanica
(Petya); Leucaena glauca (Bawsakaine),
Neptunia oleracea (Yehtikayone); Nerium
indicum (Nwethagi), Nyctanthes arbor-tritis
(Seikphalu); Phyllanthus urinaria (Taung-
zibyu); Pinus kesiya (Htinyu); Piper betle
(Kun); Piper nigrum (Ngayokekaung);
Plumeria rubra (Tayokesaka-ni); Rhoeo

fistula, Eugenia

Antimicrobial activity from plants had been
tested by varrious investigators in many
parts of the world. [4-13]. Antibacterial
activity of Piper betle {14]; Euphorbia milli
[15); Phyllanthus niruri and Terminalia
chebula [16]; Emblica officinalis and
Syzygium aromaticum [17] and Ageratum
conyzoides, Coleus aromaticus, Cuminum
cyminum, Nyctanthes arbortristis, Piper
nigrum and Vinca rosea [18); and Cassia
caryophyllata [19] had
been shown. These results suggest that
plants which are widely used in remedies of
traditional medicine are also proved to be of
valuable antibacterial agents.
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Table 2. Plants tested for antibacterial activity in this study

Plants Myanmar name Family
1. Aegle marmelos (L.) Correa Okshit Rutaceae
2. Ageratum conyzoides Linn. Hkwe-thai-pan Compositae
3. Amaranthus spinosus Linn Hinnunwe-subauk Amaranthaceae
4. Azadirachta indica A. Juss Tamar Meliaceae
5. Brassica napus Linn Monhnyin Cruciferae
6. Cassia fistula Linn, Ngu Cacesalpiniaceae
7. Cassia siamea Lam. Mezali Caesalpiniaceae
8. Clerodendrum siphonanthus R.Br. Ngayanpadu Verbenaceae
9. Coleus aromaticus Benth, Ziyarywethtu Labiatae
10. Crataeva nurvala Ham. Kadet Capparidaceac
11. Cuminum cyminum Linn, Ziyarzai Umbelliferae
12. Cyperus scariosus Br. Nwa Myet Yin Cyperaceae
13. Embelia robusta Roxb. Eikmwethee Myrsinaceae
14. Emblica officinalis Gaertn. Zibyu Euphorbiaceae
15. Eugenia caryophyllata Thunb. layhnin Myrtaceae
16, Eugenia jambolan Lam. Thabye Myrtaceae
17. Eupatorium odoratum Linn. Bizat Compositae
18. Euphorbia milli Desmoul ex. Boiss Shahzaungtinga-neah Euphorbiaceae
19. Euphorbia splendens Boj. ex. Hook Shahzaungtinga-neah-ni Euphorbiaceae
20. Euphorbia splendens Boj. ex. Hook Shahzaungtinga-neah-wah Euphorbiaceae
21 Foeniculum vulgare Mill, Samon-saba Umbetliferae
22. Garcinia mangostana Linn, Min-good Guttiferae
23. Girardinia zeylanica Dcne. Petya Urticaceae
24, Hydrocotyle asiatica Linn. Myinkhwa Hydrocotylaceae
25. Ipomoea aquatica Forsk. Kazunni Convolvulaceae
26. Ipomoea reniformis Chios. Myin-khwa-tu Convolvulaceae
27. Leucaena glauca Benth. Bawsakaine Mimosaceae
28. Momordica charantia Linn. Kyet-hin-ga Cucurbitaceae
29. Neptunia oleracea Lour. Yehtikayone Mimosaceae
30. Nerium oleander L. Nwe-thagi Apocynaceae
31. Nyctanthes arbor-tristis Linn. Seik-phalu Oleaceae
32. Phyllanthus urinaria Linn. Taung zibyu Euphorbiaceae
33. Pinus kesiya Royle ex Gordon Htin-yu Pinaceae
34. Piper betle Linn. Kun Piperaceae
35. Piper nigrum Linn Nganyokekaung Piperaceae
36. Plumeria rubra Linn. Tayoke-sa-ka-ni Aocynaceae
37. Rhoeo discolor Hance Mi-kwin-gamone Commelinaceae
38. Ricinus communis Linn. Kyet su Euphorbiaceae
39. Terminalia chebula Retz. Panga Combretaceae
40, Tinospora cordifolia Miers Sindonmanwe Menispermaceae
41. Vinea rosea Linn. Thinbawmanyo Apocynaceae -
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Table 3. Plants showing antibacterial activity

Plants Parts  Extract 1 2 3 4 5 6 7 B 9 W0 11 12 13 14 15 1§ %7 18
?a}glemanelos 98ETOH - . . . . T T T N - - 12
L.} Com. .

{Okeshi) g SO0ETOH .
Rutaceas walary - -
Ageratum SOETOH 12 16 12 17
conyzoides Linn,  whole
(kae-tr!ai-pan} plant watery i
Amaranthus
spinosus Linn, whole  S0ETOH - - - - N
{Hinnunwesubauk} plant
Amaranthaceae watery - - . N
70ETOH N N N N N N - N
leaves
‘ - walery N N N L N - N 10 - N
pedvachia ndica =~ ToETOR N N N _ N 13 7 % - N 15 - N 15 . N
walery N N N N 13 12 10 N 13 N 15 4 N
{Tamer)
Maliacsae xlem JOEXH N N N N N - N_ - - N
walery N N N - N - N 13 -
T0ETOH N N N N N - N - N
seeds walsry N N N - - N - - . N
Brassica napus
Lion, (Monnyin)  seeds ess. ol - . - N
Cruciferae
Cassie fstule Linn. S0ETOH 9 12 15 12 2 12 N N
(Ngu) bark
Caasalpiniaceae walory N 15 2 N N
Cessig siamea
Lam. SOETQH - N N
gMzalD walary o . - - .- N N
Clerodenoron
siphonenthus REr. S0ETOH - N
{Ngayanpadu]
Verbenaceae watary - - - - - - N
Coleus aromaticus S0ETOH 200 - 4 N 16 W 21 N N
Benth. leaves Watery - 14 18 18 - 18 - 12 2
(Ziyarywethiu)
Labiatan ass, off 28 3 26 26 30 O 28 3 N N 3w 30 N N
Cratagva hurvala 95ETOH . . . . ..
Ham.
bark  50ETOH . - . .
(Kadet) N N
Cappandaceae walary . - N N
Cumsinum cyminum
Linn. (Ziyarzal) seeds S0ETCH 15 S
Umbelliferaa watery i5 . 14 14
Cyperus scarfosus PE _ - N - N N
Br oots S5ETOH 18 14 10 14 12 15
{Nwa Myet Yin} S0ETOH - - - - 16 15 N 13 - 15
Cyperaceas watery - . . . . . N R N .
Emmbelis robusts PE . e . - - - N - N -
Roxb, fruits 95ETOH - - e - - - - i N 12 11 1
(Eikmwethee) - S0ETCH - 16 - 12 N - - 12
Myrsinaceae watery % - - - -0 17 15 N 18
i uits G5ETOHM 10 20 - - - 12 - - 13 15 14 11 11 - 18 - -
SBOETOH 12 12 13 15 13 13 13 13 14 12 44 1) W 13 17 - N N
walery 13 1% . 15 - - 15 - - 15 13 W% 15 - 17 15 10 -
Embiica officinalis 95ETOH . - - N - . - 1 N 17 15 10
Gaertn, (Zloyy) hark  50ETOH - - - N - - - 2 N - W N -
Euphorbiacesa watery < 6 - % 1 - 1110 11 16 13 - - ¥ N 12 -
O5ETOH 13 12 15 43 - N - - 18 13 10 N 15 14 N 13 -
eaves SOETOH - - - 12 - - - i1 22 - - 18 N 14
walery 20 15 15 12 1 10 14 14 13 12 20 15 N 15
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Table 3. Plants showing antibacterial activity (contd.)

Plants Parls Extract 1 2 3 4% 6 7 8 9 1 1 1213 W 15 W 17 W
' ETOH 5 15 N 15 N - 10 15 10 14 N N 6 98 N 20 10
Eugenia caryophyllata S0ETOH 1w - - - 13 15 - 1) 16 17 1 16 - 16 10 N N
Emm fowes watery T - 10 10_- 16 10 30 13 - 20 10 15 -
Myrtaceae essolflocll 20 20 20 19 48 0 20 A W% B N QR W BB . .
ess.ol(BDH) 16 15 16 17 12 11 12 16 15 20 N 20 20 14 15 32 N N
e b LA, . ves SOETOH TN - BB 15 W T
Myttaceae 50ETOH . - 12 7 - B 14w - B 20 7
walery . - - 14 30 19 15 97 11 15 18 20 oA
E'upafuﬂum odorafum 85ETOH N . N . . - N -
tﬁ?:ﬁt} leaves SOETOM . -
Compositas walery 0 . . S i T
Euphorbia mii Desmoul 95ETOH 10 13 12 17 0 1 N N
ox.Boigs laaves [9ETOH - 15 12 4 - 8 21 15 N N
(Shahzaungtinga-neah) SOETOH - - - - AT R B W N W1
Euphoriiaceas walery - . - - - W7 W 18 1 -2 19 N 15N
Euphorbia spland
o ons S0ETOH . ) N . 6 132 - 171979
Boj.ax Hook laaves
{Shahzaunglinga-naah-
ml varj wam 12 13 ‘2 20 20 13 -
fx“f"’x“”"’"mml S0ETOH N 12 12 15 N 6 12 18
leaves
f;‘:;‘::r”gg"”ﬂam” walery . - 10 15 15 13 1 N 100N N
m:wmhﬂm- ssod S0ETOH . . N 17 N N
Umbeliferas watery . - - - N - -+ N N
Garcinig mangostana PE .. T - . < . N - NN
Linn. g ETOH - 4 - 14 . 13 15 - 1§
(Min-goed) S0ETOH . I 15 14 12 13
Guttiferag walery 11 - 13 12 13 12 13 12 13
Girardinia 2epionica S0ETOH . .. .
Dene,(Pelya) laavas
UMQ walaty 15 15 - 16
Hydrocotyl astatica Linn, SOETOH - N N
(Mylnkhwa } " leaves
Hydrocotyleceae watary - - - - H N
Ipomoes aquafice Forsk, S0ETOH . - - - - N N
{Kazunini ) lsaves
Convolvuiceae walary - = - N N
Ipommoas renifomiis . N
Chiosy (Wyin-knway) e 20ETH Y
Convolvuiceas wittery . N N
FE T .. . . . . N - N N
Leucasna gieuca Benth. S5EToN L - - - R )
(Bawsakebe) leaves < oeron T : - - %116 %N 17 52
Wmosdcese watery 10 - = 15 - 15 15 6 - 24 11 16 22
Mormordica charanlia S0ETON - 14 N
Linn.(Kyst-hin-ga } lgaves - N
Cuaurhitaceae watery - . N .
M T . . . - N - N
Neplunia oleracea Lour. whole -'ESE-E?E)I-T " N . 14 N % . 15
{Yehtkayone) plent SOETON . - 1 i N_13 "
Mimesacsas walery N . . [ « 13 .
Nerium oleander Linn. SOETOM . 14 -
(Nws-thag) S oy - M AT T RENEETET:
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Table 3. Plants showing antibacterial activity (contd.)

Plants Parts Extract t 2 3 4 5 § 7 8 & 10 1% 12 13 14 15 16 17 18
ycanthes arborks SETOH - - - - - . - o« . 161712 - 13 18 21 10
' leaves
(Selk-phalu) ) ]
Oleaceas watery - - - - - - - . 20012 14 - 7T - 18 W4
zhyﬂanthus urinana ETOH T -« N - =« - < 1 N - - 10 N 6 N
ni.
{Taung zibyu) SOETOH - 10 —~ - "~ T - - i NN
Euphorbiaceas watery - - - - - 12 e 22 - - N -
Pinus kesiya Royle ex
Gordon Rylem ess, ofl 112 12 11 - - 10 - 10 - 1211 - 12 12 N N
_(Mtin-yu) Pinacen
ETOH 20 20 18 13 20 18 19 20 15 25 20 20 19 2 19 22 20 20
Piper betis Linn. SOETOH 16 16 18 16 16 15 17 16 15 19 23 17 18 15 15 20 22 20
{Kun) Plperaceae loaves
walery 13 14 13 13 15 15 17 13 15 16 24 14 15 20 25 18 20 20
ess. gil 20 18 16 13 20 18 18 18 18 25 23 25 18 20 16 4 2 X
FPiper nigrum Lin,
{Nganyokekaung } T T L
Piperaceas walsry T 7 B IR ¥
Phumeria rubra
{Tayoke-8a-ka-ni) flower 50ETOH - . - 4 16 17
Apocynacese watery e e e .
crystais - - - - - « . <« « . v - < < N - NN
Rhoeo discolor Hance PE N N N
(Mi-kwin-gamaone) leaves ETOH e
Commalinaceae SETOH - - - - - - . - . W - % . N1
watery 9 12 - W - - - - <« - < - - < N -
Ricinus communis
Linn. (Kyst su) seeds  essol - - . - . . . . A . N N
Eupharblaceas
ETOH 18 20 15 13 6 N 11 15 - 20 15 20 N 15 18 N 20
leaves 5eTOH - . . - . N - - . . 1720 N - 1 N -
watery 020 23 13 13 - - 17 - 22 16 2 20 20 18 N 2
- Terminalia chebula ETOH - e - e - N - . 8N - 17N
Retz. (Panga) bark SETOR . - - - - - N . . - . - 15 N - 11 N .
Combretacoae walary 9 13 - - - - - - - 181615 N 15 13 N 2
ETOH 0 0 N - - N - - - - 00NN - 28 N - 10
fruit S0ETOH 12 12 14 - . 92 - 15 12 12 45 356 15 15 1§ 17 2D N
watery 13 - 15 15 - - 16 1% - 15 20 15 13 - 23 20 N N
Tinospora cordifolia 50ETOH N
Miers {Sindonmanwe) creeper
Menispermaceas walery S e e
Vinca roses Linn. S0ETOH - - - - - - - - . 181613 - 12 13 17
{Thinbawmanya) leaves
Apocyracege watary e e e e e e e e e e e -
figures = zone stze diameter in milimaters
N = Not tested
1= ETEC 2= EPEC = EAEC
4= VTEC 5= ATCC = Klebsielia asruginoss
7= Plasiomonss shigelfoides 8= Proteus morganii 8=  Pseudomonas pyocysnea
0= Saimoneda typhi 1= Shigelia boydti 12=  Shigelia dysenteriag
13=  Shigella flexneri 14=  Shigelia sonne 15=  Staphylococous aumus
16=  Vibdocholeras O1lnaba  17=  Vibrlocholerae 0133 18=  Vibrio cholerae 01 Ogawa
suggestions and criticisms for the research. REFERENCES
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Antivenom abuse: a review of antivenom policy in management of Russell's

viper bite cases of six township hospitals

Tun Pe, Aye Aye Myint & Nu Nu Aung

Venom Research Laboratory
Department of Medical Research

Antivenom policy in management of 312 Russell's viper (Daboia russelii
siamensis) bite cases of six township hospitals (Danubyu, Yegyi,
Nyaunglaybin, Myinmu, Kyaukse and Taungdwingyi} was reviewed. The
victims (7-29%) from Danubyu, Yegyi and Taungdwingyi received one to 4
ampoules of monospecific liquid antivenom at the villages. Antivenom was
given at the discretion of the medical officer in charge of the hospitals.
Majority of the cases were treated with liquid antivenom. 28.2% of the
victims suffered from no envenoming, 29.4% local and 42.3% systemic
envenoming, of which 41.7% developed complications ke systemic
bleeding, hypotension and renal failure. 50% of non-envenomed cases were
given 1-4 ampoules of antivenom. 72.8% of local envenomed cases
received 3~4 ampoules, which could have been managed with 1-2 ampoules
of antivenom. 72.7% of systemic cases were treated with 4 armpoules of
antivenom and 29% of systemic cases with complications received 5-30
ampoules of the antivenom. Pyrogen reactions developed in 50.4% of the
cases. Normal clot restoration fails to occur in 51.5% of the systemic cases
treated with 4 ampoules of antivenom in 6hr (8-48h). The study highlighted
that in order to save expensive antivenom, the guidelines for antivenom
therapy practiced in township hospitals should be reviewed and continuing
medical education should be given to medical officers looking afler
snakebite cases. Pyrogen free potent antivenom should be produced by
antivenom manufacturer that will help in saving substantial amount of
antivenom in treating systemic cases with or without complications.

INTRODUCTION

Snakebite is an occupational hazard to our
farmers. With the introduction of muitiple
cropping the chance of contact between men
and snakes becomes more and the incidence
of snakebite is expected to be on the rise as
well as demand for increase production of
antivenom, Monospecific antivenom manu-
factured by Myanmar Pharmaceutical
Factory is used for treating Russeil's viper
bite cases throughout the country. It is
specific for Russell's viper (Daboia russelii
stamensis) of Myanmar and found to be
more effective than Thai Red Cross and
Indian Serum Institute antivenom [1]. Four

ampoules of monospecific antivenom (1ml
neutralises 2 mg of venom) are
recommended for treating Russell's viper
bite cases with systemic envenoming {2]. If
the clotting state of the patient remains
incoagulable 6h after the initial dose,
another 4 ampoules of antivenom are
recommended. In cases of unknown bite,
antivenom is given at the discretion of the
medical officer in charge. It has been found
that 1-4 ampoules of antivenom were given
to non-envenomed cases in our earlier
studyf3]. Since production of expensive
antivenom could not meet the increasing
demand of antivenom, it is high time to
review the antivenom policy of township
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hospitals in treating snakebite cases.

MATERIALS AND METHODS

Antivenom policy of 312 Russell's viper bite
cases treated at the six snakebite endemic
township  hospitals  (Danubyu, Yegyi,
Nyaunglaybin, Myinmu, Kyaukse and
Taungdwingyi) was reviewed retrospec-
tively. Twenty minute whole biood clotting
test was performed according to Warrell er
al. [4] on admission. Clotting test was
carried out at 6hr intervals in patients
presented with incoagulable blood (systemic
envenomed cases) until normal clot
restoration occurred. Clinical details of the
cases were recorded in standard proforma.
Antivenom was given at the discretion of
the medical officer in charge of the hospital.
According to the guidelines given in
National Snakebite Seminar booklet, 4
ampoules of antivenom should be given to
patient presented with non-clotting blood on
admission and 8 ampoules to systemic cases
with complications [2]. Two milliliters of
blood were needed for clotting test. Serum
samples from clotling tests and sample
taken at 1, 2, 3 and 4hr after antivenom
were collected onto filter paper strip, air
dried, sealed in a polythene bag and were
dispatched to Venom Research Laboratory,
Department of Medical Research, Yangon
for determination of venom antigen levels
by enzyme immunoassay technique [5].

RESULTS

A total of 312 Russell's viper bite cases
(excluding 8 Cobras and 2 green pit vipers)
treated in 6 township hospitals were studied
[3, 6-10]. Patients received 1-4 ampoules of
antivenom in villages of Danuphyu (7%),
Yaekyi (3%) and Taungdwingyi (22%)
before admitted to the respective hospitals.
It was observed that the dose of antivenom
given to clotted cases in Taungdwingyi was
based on the size of the snake; 2 ampoules
for young snake and 4 ampoules for adult
snakebites. However, in general the
medical officer in charge of the hospital
decided the antivenom dosage. Majority of
the cases (98%) were treated with liquid
antivenom.

Prehospital antivenom therapy

Two and 3 ampoules of antivenom were
given to 2/30 (6.6%) of snake bite cases in
Danubyu, 1-4 ampoules in Yegyi 29.4%
(10/34) and 22.4% (30/134) in
Taungdwingyi.

Degree of envenoming (Table).

Non-envenoming: 28.2% (88/312) of the
cases had no envenoming and antivenom
was not given to 50% (44/88) of them.
However 50% (44/88) received antivenom:
1 ampoule (6.8%) (n=3) and 2-4 ampoules
in 93.2% (41/44).

Table. Degree of envenoming of 312 Russell’s viper bite vs antivenom dosage

Degree of None Local Systemic envenoming
envenoming Systemic Systemic +
complications
Total 312 88 28.2% 92  29.4% 132 (42.3%)
No ASV 44 50% 77 (58.3%) 55 (41.7%)
ASY 44 50%
1 amp 3 68% 9 o
2 amps 3 s2% 16 2%
3 amps 3 68% 11 )
4 amps 15 34.1% 55 »73% 56 (72.7%) 39(71%)21)
512 | 21027.3%) (21)
5-12 amps 37 “ .
5-30 amgs 16 (29%)(3 )
Fatality

** One patient was given 30 amp. of antivenom
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Local envenoming: 29.4% (92/312) of the
cases suffered from local envenoming 27%
(25/92) of them received 1-2 ampoules of
antivenom and 73% (67/92) received 3-414
ampoules of antivenom,

Systemic envenoming: 42.3% (132/312) of
the cases developed systemic envenoming
manifested by development of incoagulable
blood. 77/132 (58.3%) are systemic cases;
four ampoules of antivenom were given to
72.7% of the cases and 5-12 amp. of
antivenom to 27.3% (21/77) of which 9.5%
(2/21) died.

41.7% (55/132) of the systemic envenomed

cases developed systemic  bleeding
complications. 5-30 amp. were given to
29.1% (16/55) of the cases.  Thirty

ampoules of antivenom were given to a
patient presented with shock in Yaekyi.
53.8% (21/39) cases treated with 4
ampoules and 56.3% (9/16) cases treated
with 5-30 ampoules are fatal.

Pyrogen reactions and clot restoration time

Pyrogen reactions following administration
of liquid antivenom such as chills and rigors
occurred in 50.4% (70/139) (range 21-82%).
51.5% (53/103) of the systemic envenomed
cases treated with 4 ampoules of antivenom
failed to have normal clot restoration in 6h
(8-48h).

Venom levels and venom antigen clearance
time

The average venom level of local
envenomed cases is 24 ng/ml (10-45 ng/ml)
(n=82) and that of systemic cases is 66.1
ng/ml (30-100 ng/ml) (n=106). In local
envenomed cases 2 ampoules of antivenom
took 1.19h (0.5-2h) to clear a venom level
of 10-40 ng/ml {n=23).

Systemic envenomed cases treated with 4
ampoules of antivenom cleared a venom
level of 30-75 ng/m] (n=48) in 2.81h (1-6h)
and a venom level of 80-100 ng/ml (n=27)
in 5.2%h (2-12h).

DISCUSSION

Monospecific antivenom manufactured by
Myanmar Pharmaceutical Factory is used
for treating Russell's viper bite cases
throughout the country. It is specific for
Myanmar Russell's viper (Daboia russelii
siamensis) and is more potent than Thai Red
Cross and Serum Institute of India [1].
Antivenom policy and guideline for
management of Russell's viper bite was
clearly defined in the National Seminar on
prevention and management of Russell's
viper bite, September 1989 [2]. However,
some medical officers looking after
snakebite patients were probably not well
informed of the guidelines, which are as
follows:

Indications for antivenom are: (a) clinical;
local swelling and snake identified, local
swelling (grade 2 & above), spontaneous
systemic bieeding, hypotension and (b)
laboratory; non-clotting blood, serum FDP
more than 80ug/ml, urine proteinuria plus 3
& above. Presence of any one of the
clinical or laboratory criteria indicates
antivenom therapy.

For patients with severe local swelling or
incoagulable blood alone (in absence of
heavy proteinuria or systemic bleeding) 4
ampoules of antivenom given intravenously
in 10 minutes is indicated, If blood is still
incoagulable after 6h, another dose of 4
ampoules should be repeated. For patients
with incoagulable blood, heavy proteinuria
and or systemic bleeding on admission, a
bolus dose of 8 ampoules of antivenom
given intravenously in 20 minutes is
recommended.

Snake bite cases admitted to 3 hospitals
received 1-4 ampoules of pre hospital
antivenom therapy, which helps in early
neutralisation of venom released, from the
site of bite. Pre hospital antivenom therapy
combined with a local compression
immobilisation first aid technique was
found to be effective in delaying spread of
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Russell's viper venom [11]. Tt is difficult for
local health worker to access degree of
envenoming. One to 2 ampoules of
antivenom are indicated for local
envenomed cases {11] and 4 ampoules for
patients who meet the criteria for antivenom
indications [2]. It is important that
antivenom should be stored in villages in an
environment where it will keep its potency.
Recently, a simple method of storage of
antivenom in the field was described [12].

According to the findings, 28.2% (88/312)
of Russell's viper bite cases were not
envenomed and 50% of them were given
118 ampoules of antivenom. 29.4% of local
envenomed cases were treated with 1-4.5
ampoules of antivenom, of which 73% were
given 3-4.5 ampoules (257.2 ampoules),
which -could have been managed with -2
ampoules of antivenom [11]. In this
context, a total of 241.5 ampoules of
antivenom could have been saved in treating
312 Russell's viper bite cases if the
guidelines were followed. Unknown bites
whose blood is clotted on admission with
minimal local swelling should be kept under
observation for 24h where clotting test
should be performed at 2h intervals. If the
patient develops incoagulable blood during
monitoring, 4 ampoules of antivenom
should be given.

Twenty nine percent of  systemic
envenomed cases with systemic bleeding
and  complications, treated with 5-10
ampoules of antivenom carry a mortality
rate of 56.5% (9/16). Often antivenom was
given in small divided doses. A bolus dose
of 8 ampoules is preferred since it clears the
circulating venom rapidly. One patient
from Yegyi was given 30 ampoules of
antivenom to combat hypotension. It is
envisaged that administration of antivenom
more than 8 ampoules carries no beneficial
effects and expensive antivenom is wasted.
Moreover it sensitises the patients with
equine gamma globulin and carries risk of
developing hypersensitivity.
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Delay in clot restoration time (51.5%)
indicates poor efficacy of antivenom in
neutralising venom procoagulant. Pyrogen

reactions  (504%) gave  unpleasant
experiences to snhake bite patients.
Production of potent pyrogen free
antivenom and  continuing  medical

education of the medical officers who are
locking after snakebite cases will minimise
wastage of expensive antivenom and solve
the issue of increase demand for production
of antivenom. It could save a substantial
amount of governmental spending on health
budget. Wearing of protective shoes among
farmers will reduce incidence of snakebite
and requirement of antivenom.
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Use of PGL-1 ELISA test for serodiagnosis of Mycobacterium leprae infected

individuals in a highly prevalent village in Myanmar
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Usefulness of PGL-1 antigen for serodiagnosis of Jeprosy was tested in this
study. The study populations were the residents of Kyan-Bo-Kone village,
Nyaunglaybin Township, Bago Division. Sera from all of these residents
were tested by enzyme linked immunosorbent assay at a dilution of 1:300
for immunoglobulin M(1gM) antibodies to NT-P-BSA. All results were
expressed as optical density with a control pool of sera derived from 10
multibacitlary patients. Geographicall matched normal control sera were
obtained from 60 clinically normal residents of a nearby village. A total of
268 sera were tested with ELISA on first year (2000) and 230 on second
year {2001). The seropositives and seronegatives on first year were 62
{23.13%) and 206 (76.87%) second year were 38 (16.52%) and 192
(83.48%). On second year, negative to positive seroconversion was 14,
positive to negative was 35 and persistent seropositives were 19 subjects.
The highly positives were 6 and 8 subjects on first and second year
respectively, This study reports on the usefulness of an IgM PGL-1 ELISA
for serodiagnosis of leprosy in the first and second year of a prospective
longitudinal community survey in a highly prevalent village in Myapmar.

INTRODUCTION

Leprosy has been endemic in Myanmar
since the ancient days. Among the
communicable diseases, it causes the
greatest socio-economic problem due to
disfigurement and disabilities. With the
advice of World Health Organization
(WHO), the present Multi Drug Therapy
(MDT) regimen with fixed duration was
initiated in 6 hyperendemic divisions, ie.
Ayeyarwady, Bago, Magway, Mandalay,
Sagaing and Yangon in a phase by vertical
staff since 1988. But at the end of 1990, it
was recognized that the present manpower
of leprosy contro! programme would not be
sufficient to cover all the case within the
short period. Hence in addition to
previously integrated activites, MDT
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activities was also integrated into Basic
Health Services by the mid 1991 [1].

Leprosy still remains to be a public health
problem of the country and it ranks No. 8 in
National Health Plan 1 (1993-1996). At the
end of 1996 there were only 18,969 cases
and prevalence rate was 4.2/10,000 in the
whole country. New cases detection in the
whole  country  was 10.6/100,000
populations at the end of 1996. In 1999 the
prevalence rate of Bago Division was
9.2/10,000 and new case detection rate was
102.3/100,000 populations. The 10-year
period prevalence rate of Kyan-bo-kone
village was 98%. The village is in
Nyaunglaybin Township, Bago Division.
MDT coverage was 100% at that time.
Therefore it was chosen as a study area.



Early diagnosis of asymptomatic cases of
leprosy would greatly improve the prospects
for successful leprosy control {2]. It has
long been hoped that this could be achieved
with a specific serological test and studies
of selected patients using an 1gM PGL-1
ELISA bave been encouraging {3]. Thus,
IgM antibodies to PGL-1 were detected by
ELISA in 90% and 40-60% of recently
diagnosed multibacillary (MB) and
paucibacillary (PB) cases respectively [4].
The current study report on the usefulness
of this assay for serodagnosis in the first and
second year of a prospective longitudinal
community survey of leprosy in a highly
prevalent village in Myanmar.

MATERIALS AND METHODS

The study populations were the residents of
Kyan-Bo-Kone  village, Nyaunglaybin
Township, Bago Division. Ethical approval
was obtained from the Ethical Committee of
Department of Medical Research. Since
1991, all previous leprosy cases and new
leprosy patients received WHO MDT [1].
Sera from all of these residents were tested
by enzyme linked immunosorbent assay at a
dilution of 1:300 for immunoglobulin M
(IgM) antibodies to NT-P-BSA (kindly
provided by Dr. Fujiwara, Tokyo, Japan).
All results are expressed as optical density
(OD) with a control pool of sera derived
from 10 multibacillary patients. Geogra-
phically matched normal control sera were
obtained from 60 clinically normal residents
of a nearby village.

ELISA technique

ELISA microtitre plates (Fastec microplate
U, Fujirebio, Inc.) with 96 U shaped wells,
were coated with 50 ul of lug/ml
concentration of soluble antigen and placed
at 4°C overnight. The antigen was diluted
with carbonate bicarbonate buffer to get the
final concentration. Next day the solution
was sucked out and the plates were then
washed 3 times with phosphate buffer (PBS)

containing 0.05% Tween 20 (PBST). One
hundred microlitre of blocking agent was
added to each well and incubated at 37°C
for 1 hour. The plate was washed with
PBST for 3 times again. Fifty microlitre of
test or control sera, diluted in 1:300 with
dilution buffer was added to each well and
incubated at 37°C for I hour. The plate was
washed with PBST for 3 times again. Fifty
microlitc of goat antihuman IgM
conjugated to horse-radish peroxidase,
diluted in 1:2000 with dilution buffer was
added to each well. 1t was incubated at
37°C for 1 hour. The plate was then washed
with PBST for 3 times again. One hundred
microlitre of substrate solution (ortho
phenylene diamine ) was added to each well
and incubated at 37°C for 15 min. Then the
reaction was stopped by adding stopping
solution. Optical density (OD) was
measured by ELISA reader with wave-
length of 492 nm. Mean OD was calculated
from duplicate results.

RESULTS

The total subjects sera tested with ELISA
were 268 nos. on first year and 230 on
second year. The dropouts were 38 subjects
in second year. The seropositives and
seronegatives in first year were 62 (23.13%)
and 206 (76.87%) and second year were 38
(16.52%) and 192 (83.48%) . On second
year, negative to positive seroconversion
was 14, positive to negative seroconversion
was 35 and still positives were 19 subjects.
The highly positives were 6 and 8 subjects
on first and second year respectively.

DISCUSSION

In this study NT-P-BSA antigen which is
trisaccharide determinant of PGL-1 was
used as an antigen. The serological
activities of the specific PGL-1 from
Mycobacterium leprae, its dissected parts,
and related glycolipids from  other
mycobacteria were examined by enzyme
linked immunosorbent assay  against
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hyperimmune anti- M. leprae rabbit
antiserum and sera from patients with
leprosy and other mycobacterial diseases.
High anti-PGL-1 IgM antibodies were
found in 23 of 24 (96%) of lepromatous
leprosy patients on short term chemotherapy
and in 8 of 13 (62%) of tuberculoid leprosy
patients. Sera from patients with tuberculo-
sis or atypical mycobacterial infections were
devoid of anti-PGL-1 activity. The
structurally related PGLs from M kansasi
and M bovis and the trisaccharide
determinant of the M. leprae product
showed no significant activity. Thus, the
trisaccharide determinant of PGL-1 is
specific in its structure and serological
activity [4].

A positive test result cannot display a high
predictive value for overt disease since
infection is far more common than is
evidenced by clinically manifested cases.
Thus, the test should be useful for screening
populations or groups of individuals at risk
and would allow to detect the small
proportion that are seropositive for clinical
examination [5]. Only a minority of
persistent seropositive persons developed
leprosy. These observations suggest that
subclinical infection with M. leprae is
common in endemic countries and that
PGL-1 seropositivity is a marker of
subclinical infection, with poor specificity
for overt disease [6]. Therefore we need to
carry out follow-up studies to get persistent
seropositive  subjects for  prophylactic
chemotherapy.

This study reports on the usefulness of an
igM PGL-1 ELISA for serodiagnosis of
leprosy in the first and second year of a
prospective community in a highly
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prevalent village in Myanmar. The IgM
PGL-1 bhad limited value as a screening
method for detection of new cases. Many
normal persons had elevated IgM PGL-
1antibodies, presumably a consequence of
early subclinical infection.
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Since dengue virus belongs to RNA viruses, it is essential to undergo
reverse franscriptase (RT) step prior to the polymerase chain reaction (PCR)
procedure. We have successfully established the RT-PCR technique for the
detection of RNA virus genome in our own laboratory setting for the first
time in Myanmar. This study has been conducted to apply the advanced
PCR technology for rapid diagnosis of dengue virus infection and
serotyping in Myanmar., Serum samples were obtained from the clinically
diagnosed dengue patients admitted to Yangon Children's Hospital in 1998,
All samples were subjected to classical haemagglutination-inhibition (HT)
assay to get the laboratory confirmation. RNA extraction from the positive
samples was done by using QlAamp viral RNA purification kit. The
resultant RNA was amplified by RT-PCR technique using the (4) sets of
dengue serotype-specific primers.. Some of the positive serum samples were
undergone the Indirect fluorescent antibody technique (IFAT) which could
also identify the causal dengue serotypes. The results will be discussed to
highlight the advantages of RT-PCR technique to get the rapid serotype-
specific diagnosis in several hours. This study indicated that the
Department of Medical Research (Lower Myanmar) is capable to utilize the
PCR technology, an access to the era of Molecular biclogy and
Biotechnology, and also imparting its expertise to other scientific
comimunities in Myanmar as being a leading research institution.

INTRODUCTION

Dengue  viruses are  single-stranded,
positive-polarity, enveloped, RNA viruses,
belonging to the genus Flavivirus in family
Flaviviridae [1]. Dengue virus infection
may lead to Dengue fever (DF), Dengue
haemorrhagic fever (DHF) and can
sometimes lead to sudden and often fatal
hypovolemic  shock, Dengue  shock
syndrome (DSS) [2,3,4]. It is caused by
four serotypes of Dengue virus (DEN 1,
DEN 2, DEN 3, DEN 4). Each of four
Dengue serotypes can be genetically [5,6,7]
and antigenically [8] subdivided into
subtypes that may vary in virnience [9].

Dengue virus infection continues to present
a serious health problem in many tropical
areas of the world, especially in Southeast
Asia [10]. Dengue fever is the most
important mosquito-borne viral disease of
man, causing in tropical latitude millions of
cases annually [2]. The global distribution
of Dengue includes the Americas, Asia and
the Pacific Islands [11}. The rise of
epidemics outside the Southeast Asian
endemic part of the world results from the
introduction of new variant and serotypes,
mainly by means of air travel [12].

The basic method of a routine serological
diagnosis of dengue virus infection is anti-
dengue virus antibody detection in blood
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samples (enzyme immunoassay, haemagglu-
tination-inhibition (HI) or complement
fixation). The increase of antibody titre in
convalescent serum could be false positively
produced as the result of cross-reaction
among flaviviruses. Serologic identification
usually take one or more week before the
diagnosis could be confirmed, because it
nceds paired samples (acute and
convalescence).

The dengue virus isolation is more
definitive than the other techniques. The
virus isolations either by mosquito cell
culture or mosquito inoculation are most
successful during acute infection, 3-5 days
after onset of the illness. However, it
requires a relatively high level of technical
skills, it is time consuming and high cost.

Recently, Polymerase Chain Reaction
(PCR) technique has been introduced for the
detection, identification and typing of
dengue virus isolates. PCR is a sequential
in vitro enzymatic amplification of specific
template DNA segment that lies between
two regions of known sequence, using heat-
resistant DNA polymerase. Since the PCR
was invented in 1985 [13], many DNA
viruses had been detected by this advanced
technique. RNA viruses had also been
detected by the variant of PCR, namely
Reverse  transcriptase-polymerase  chain
reaction (RT-PCR). Nowadays, PCR
technology plays an important role in the
detection and characterization of the
genomes of many living organisms and in
the manipulation of the recombinant genes.
For serotyping, PCR technique would be
more rapid and morc specific than the
conventional serological techniques
[12,14,15,16].

This research study aims at the application
of PCR technology and evaluation of its role
in the diagnosis of dengue virus infection in
Myanmar with the following objectives.

(1) to apply PCR technology for dengue
virus detection and serotyping in
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Myanmar.

(2) to identify the advantages of PCR
technology in comparison with the
existing routine HI test and Indirect
fluorescent  antibody technique
(IFAT).

(3) to explore the feasibility and logistics
support for the application of PCR
technology at the central level
laboratory.

MATERIALS AND METHODS

Blood Collection

Blood samples of about 2 ml in volume
(both from acute phase, S;, and conva-
lescent phase, S; , of each patient) were
collected from a total of (50) patients
admitted to Yangon Children's Hospital
{YCH) being diagnosed clinically as dengue
virus infection according to the WHO
criteria [4].

Blood collection was commenced from
August, 1998 until the desired number of
specimen was collected. Venepuncture was
done on the day of admission (for S;) and
14 days after admission (for 8;). Serum
separation was done prior to the storage at
80°C. The samples were kept in cold
storage until the further experimental steps
were proceeded.

Haemagglutination-Inhibition test

Classical Haemagglutination-Inhibition (HI)
test was performed on all serum samples
according to the method of Clarke and
Casals {17].

Virus isolation and serotyping of dengue
virus by Indirect Fluorescent Antibody
Technique (IFAT)

Selected dengue positive serum samples
tested by HI test were inoculated into Aedes
albopictus clone C6/36 cell lines. The
infected culture fluid was harvested 7 days
after incubation. Serotyping was done by
Indirect fluorescent antibody technique



Table 1. Nucleotide sequences of dengue virus primers

Code Sequence Position Reference(s)
Dis GGACTGCGTATGGAGTTYTG 2229-2248 19

DiC ATGGGTTGTGGCCTAATCAT 2718-2699 19

D28 GTTCCTCTGCAAACACTCCA 1203-1222 20,21

D2C GTGTTATTTTGATTTCCTTG 1432-1413 20,21

D38 GTGCTTACACAGCCCTATTT 2253-2272 22

D3C TCCATTCTCCCAAGCGCCT 2572-2553 22

D4S CCATTATGGCTGTGTTGTTT 3973-3992 23,24
D4C CTTCATCCTGCTTCACTTCT 4370-435) 23,24

*S. sense primer: C. complementary primer; D1,-2,-3,-4; dengue virus types 1,2,3 and 4

(IFAT) according to the method of Kuberski
and Rosen [1§].

RNA extraction by Qldamp Viral RNA
purification kit

Dengue RNA extraction from selected
serum samples already tested as dengue
positive byHI test, were performed by the
QlAamp Viral RNA purification kit
according to the manufacturer's instructions
[QIAGEN Inc., USA].

Optimization of Reverse Transcriptase-
Polymerase Chain Reaction (RT-PCR)
technique using dengue seed viruses

Dengue seed viruses: The following dengue
seed viruses (three local strains and one
reference strain) were used to optimize
succeessfully the RT-PCR reaction. These
seed viruses are dengue virus infected C6/
36 culture fluid which were inoculated to
C6/36 mosquito cells culture and were
harvested one week after incubation at 28°C
and stored at -80°C until use.

- D1-D08 (local strain)

- D2-009 (local strain)

- H-87 (reference
strain}

- D4-007 (local strain)

(1} Dengue serotype |
(2} Dengue serotype 2
(3) Dengue serotype 3

(4) Dengue serotype 4

Primers

Four primer pairs which were selected on
the basis of the published sequence data of
four dengue virus serotypes were either
ordered from the commercially available

source or were synthesized with an Applied
Bio-systems DNA synthesizer (model 392)
at the Institute of Tropical Medicine,
Nagasaki University, Japan. The nucleotide
sequence and reference information of the
primers are listed in Table 1.

RT-PCR procedure

RT-PCR procedure was done according to
the method of Morita et al [14]. Briefly,
five microlitres of infected culture fluid was
incubated with an equal volume of detergent
mix [1% Nonidet P-40 in phosphate -
buffered saline (-)] in a 500 pl volume
microcentrifuge tube for one minute at
roomtemperature. This was followed by the
addition of 90 pl of RT-PCR mix containing
100-200 pmoles of each primer, 0.2 mM
deoxynucleoside triphosphate, 10 mM Tris
(pH 8.9). 1.5 mM MgCl,, 80 mM KCI, 0.5
mg of bovine serum albumin per mi, 0.1%
sodium cholate, 0.1% Triton X-100, 10 U of
Avian  myeloblastosis  virus  reverse
transcriptase (Amersham Life Science Inc.,
US.A), 4 U of Tth DNA polymerase, a
thermostable DNA polymerase, (Toyobo
Co., Osaka, Japan) and 10 U of RNase
inhibitor (Boehringer Mannheim, Germany).
In case of negative control, five microlitres
of double distilled H,O (dd H;0) was used
in stead of infected culture fluid. The
reaction mixture was mixed thoroughly by
vortexing followed by quick spin for few
seconds, Then the reaction mixture was
covered by 2 drops of mineral oil (Aldrich
Chemical Co., U.S.A.) and the reaction tube
was placed in a thermal cycler (Quick
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Thermo Personal; Nippon Genetics, Tokyo.
Japan). The first step of reverse transcript-
tase reaction was carried out for 10 minutes
at 47°C for dengue-2 and at 50°C for
dengue-1, -3 and -4, respectively. This step
was followed by 35-40 cycles of PCR
amplification, involving 1 minute denat-
uration at 94°C, 1.5 minutes annealing at
45°C and 2 minutes extension at 72°C.
Annealing temperature for dengue-2 virus
was 47°C in stead of 45°C for dengue -1, -3
and -4. After the amplification, 10ul of PCR
product was subjected to agarose gel
electrophoresis in  a composite gel
consisting of 2.8% NuSieve GTG Agarose
(FMC Bio Porducts, U.S.A) and 0.2%
Agarose NA (Pharmacia, Sweden) using a
running buffer 40 mM Trs acetate and 1
mM EDTA, pH 8.0. The seperated DNA
fragments were visualized by ethidium
bromide  staining under a UV
transilluminator, and their sizes were
estimated by comparing with the pHY DNA
molecular  weight  marker  (Takara
Biochemicals, Japan). Amplified DNA
fragment from dengue viral genome by
serotype-specific primer pairs were 490
base pairs (bp) for dengue -1, 230 bp for
dengue- 2, 320 bp for dengue-3 and 398 bp
for dengue-4, respectively. Photodocumen-

tation was made by Polaroid Direct Screen
Instant Camera DS 34 for the permanent
record.

RESULTS

Haemuagglutination-Inhibition (Hl) Assay

Fifty paired serum samples coliected from
the patients admitted to YCH in the year
1998, being diagnosed clinically as dengue
virus infection were undergone HI assay as
described in the Materials and Methods
section.

The results shown that 27 serum samples
{54 %) had primary dengue infection and 23
serum samples {46%) had secondary dengue
infection.

Indirect Fluorescent Antibody Technique
(IFAT)

Among the laboratory confirmed dengue
serum samples tested by HI assay, (nine)
samples have been undergone Indirect
Fluorescent Antibody Technique (IFAT) as
described in the Materials and Methods
section. The results of IFAT method are
described in the following table (Table 2).

Table 2. Results of the Indirect Fluorescent Antibody Technique (IFAT) done on dengue serum samples collected in

1998
Sr. No S?::fh: Pt;:li]::rc (Q%:) Sex  Clinical diagnosis  HI Antibody titre s[:fct)‘ti':)i
i 31804 HMH 146/12 M DHF-GI <]:10 p3
2 31838 SSW 1 F DHF-GI 1:40 D2
3 31987 HMMA 66/12 F DHF-GII <l:10 D2
4 32036 KTDA 6 F DHF-GI 1:40 D2
5 32202 WWTN 4 F DSS 1:80 D3
6 32274 ™D 3 F DSs 1:20 D2
7 323089 OMM 12 M DHF-GIII 1:20 D2
8 32338 NHZW 4 M DHF-GH <110 D3
9 32514 KZWK 7 F DHF-GII <1:10 bDi

DHF = Dengue haemorrhagic fever
Dt = Dengue serotype |
D4 = Dengue serotype 4
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G I I = Grade |, [1, [
D2= Dengue serotype 2 D3

DSS = Dengue shock syndrome
=Dengue serotype 3
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Table 3. Results of the Reverse Transcriptase-Polymerase Chain Reaction (RT-PCR) technique using dengue
virus infected tissue culture fluid (TCF) or dengue viral RNA extracted by QIA amp RNA

Purification kit as templates.

Pt’s L HI Dengue
IS:JE Sa}:}r:);?]c ‘I‘\ngpe (?(f:) Sex d?;Jg'::::ijs Am_ibody Template  serotype
initial titre

1 24510 TZM 10 F DHF-G} <l:10 TCF D2

2 24511 TNNC 10 M DHF-Gl! 1:20 TCF D2

3 31594 TTS 8 F DSS 1:2560 RNA D3

4 31742 STY 7 F DHF-GI <1:10 RNA D2

5 31804 HMH Hez M DHF-Gi <110 TCF D3

6 31838 SSW 1 F DHF-GI i:40 TCF D2

7 31912 KMK I M DHF-GI 1:20 RNA D3

8 31987 HMMA 6612 F DHF-GlI <]:10 TCF D2

9 32124 TA 6 F DHF-GII <}:10 TCF D2
10 32202 WWTN 4 F DS3 1:80 TCF D3
I 32309 ONN 12 M DHF-GII] 1:20 TCF D2
12 32338 NHZW 14 M DHF-GII <i:10 TCF D3
13 15791 TSHH 28 M DF 1:10249 RNA D3

DF = Dengue Fever, DHF = Dengue haemorrhagic fever,

DSS = Dengue shock syndrome, TCF = Dengue virus infected tissue culture fluid,

RNA = Dengue viral RNA

Dl = Dengue serotype 1, D2 = Dengue serotype 2,

D3 =Dengue serotype 3, D4 = Dengue serotype 4
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Fig. 1. Mdentification of dengue virus serotype by
dengue virus-specific primer pairs. Infected fluid of
each dengue seed virus was subjected to the RT-PCR
procedure as described in Materials and Methods.
MW= Molecular weight marker, (-) control=negative
control, D1 - dengue virus type 1, D2 — dengue virus
type 2, D3 — dengue vitus type 3, D4 - dengue virus
type 4 seed viruses. Dengue virus types 1,2,3 and 4
show unique length of amplified DNA fragment:
(490, 230, 320 and 398 base pairs for D1, D2, D3
and D4, respectively), which was calculated from the
nucleotide sequences.

Optimization and Performance of the
Reverse Transcriptase-Polymerase Chain
Reaction (RT-PCR) technique

The optimization of the RT-PCR technique
using both local and reference dengue virus
strains and four pairs of dengue serotype-
specific primers was successfully done. The
results are shown in Fig.1.

After the optimization, RT-PCR technique
has been applied on two kinds of templates,
including dengue virus infected tissue
culture fluid (TCF) and dengue viral RNA
extracted by QlAamp RNA purification kit.

Positive bands were found in altogether (13)
samples, including (nine) TCF samples and
(four) samples extracted by QlAamp kit. The
results are shown in Table 3 and in Fig. 2.

DISCUSSION

In this study, several laboratory techniques
have been employed to get the confirmed
laboratory diagnosis of dengue virus
infection in Myanmar, namely HI test, IFAT
test, dengue viral RNA extraction by
QlAamp viral RNA purification kit and RT-
PCR technique. It is the first ever reported
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Fig. 2. Photograph of an agarose gel stained with ethidium bromide, demonstrating the
serotype specificity of the four primer pairs among selected dengue virus strains from
Myanmar. Lanes; |, MW Marker; 2, (-) contol; 3, D1 {+) controi, 4, D2 (+) control; 5,
D3 (+) control; 6, D4 (+) conrol; 7,24510; 8, 24511, 9, 31838; 10, 31987; 11, 32124,
12, 32309; 13, 32202, 14, 32338; 15, 31804, 16, 31912; 17, 15791,

application of QlAamp viral RNA
purification kit and RT-PCR technique in
Virology Research Division of the
Department of Medical Research (Lower
Myanmar), The most striking feature of this
study is the successful optimization and
establishment of RT-PCR technique and
application of this technique for serotype-
specific diagnosis of dengue virus infection
in Myanmar for the first time.

It has been clearly evident that DHF is
endemic in Myanmar with a 3-4 year
cyclical epidemic pattern. According to the
Vector Borne Diseases Control Project
(VBDC) report, two major DHF epidemics
have occured in Myanmar in the past 10
years, particularly in 1994 and in 1998. The
number of cases were 11647 and 12668, the
number of deaths were 444 and 192, and the
case fatality rate (CFR) was 3.81 and 1.51,
in the years 1994 and 1998, respectively
[25].

According to the Yangon Children's
Hospital Registry, the total number of DHF
cases admitted to YCH in 1994 and in 1998
were 4376 and 4596, respectively
{(Unpublished data).

46

In the year 1998 (from January 1998 to
December 1998), acute phase serum
samples were collected from 28435 clinically
diagnosed dengue patients admitted to the
medical wards of YCH. Among these,
convalescent serum samples were collected
from 1061 patients. Paired serum samples
were titrated for dengue haemagglutination-
inhibition titres by the method of Clarke and
Casals {17]. Out of 709 pairs tested, 476
(67.1%) were serologically diagnosed as
dengue infection among which 129 (27.1%)
had primary dengue infection and 347
(72.9%) had secondary dengue infection.
Several acute phase serum samples from
serologically diagnosed dengue cases were
passaged in the C6/36 mosquito cell line for
further isolation [26].

In this study, altogether (50) paired serum
samples were tested by HI assay among
which 27 (54%) had primary dengue
infection and 23 (46%) had secondary
dengue infection.

Out of these samples, nine samples were
undergone IFAT test. he results revealed
that one sample (11%) of dengue serotype-
1, five samples (56%} of dengue serotype-2
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and three samples (33%) of dengue
serotype-3. Dengue serotype-4 was not
detected by IFAT test.

We have made several attempts on
optimization and establishment of RT-PCR
technique in the Virology Research
Division, Department of Medical Research
(Lower Myanmar), and have encountered a
number of obstacles. including template
problems, primer concentration, annealing
temperature for RT and PCR reactions, and
ratio of the components of RT-PCR
mixtures, etc. Over thirty RT-PCR reactions
have been done and different types of
templates, different sets of primers, different
annealing temperatures and different ratios
of the components of RT-PCR mixtures
have been exercised.  There was no
contamination among the positive controls,
negative controls and samples tested except
the appearance of non-specific bands in
some reactions.

The pre-PCR step (preparation of RT-PCR
mixture} was done at one specific area of
the laboratory room whereas PCR step
(thermal cycling) and post-PCR  step
(agarose gel electrophotesis) were done at
the different laboratory room.
Photodocumentation by Polaroid instant
camera was done at the PCR laboratory
situated in another building,

Altogether (13) samples were found to be
positive by RT-PCR technique out of which
seven samples (54%) were dengue serotype-
2 and six samples (46%) were dengue
serotype-3, respectively. Several negative
results have yet to be determined whether
true negative samples or dengue viral
antigen level below the detectable limit
{data not shown).

In one of the studies conducted by our
group, the Immunoglobulin M (IgM)
capture -enzyme-linked immunosorbent
assay (ELISA) was applied on seventy
serum samples from clinically diagnosed
dengue patients admitted to the North

Okkalapa General Hospital, Yangon, in
1994 [27]. Confirmed virological diagnosis
was made by IgM-capture ELISA using all
four types of dengue antigens raised by cell
culture method. Sixty-four ELISA unit
dengue-2 antigen could detect 95.15% of
sixty-two total positive sera, whereas 16
unit dengue-1 antigen, 3 unit dengue-3
antigen and 4 unit dengue-4 antigen could
detect 77.4%, 75.8% and 51.6% of total
positive sera, respectively. It might be due
to the fact that high titred dengue antigen
could detect the higher number of serum
samples than the low titred antigens do. On
the other hand, it might possibly reflect the
distribution pattern or the prevalence of
dengue serotypes in Yangon community in
1994 [27].

Dengue samples of 1998 outhreak were
tested in this study by conventional HI assay
as well as by IFAT test and latest molecular
biology technique known as RT-PCR
technique. The results showed that dengue
serotype-2 is  the leading serotype
responsible for this outbreak and serotype-3
stood next to serotype-2. The prevalence of
dengue serotype-3 infection seems to have
increasing trend. This data may not be fully
representative for the circulating dengue
seratypes in our Jocal community because of
the limited number of samples tested by
IFAT test and RT-PCR technique.
Nevertheless, it could be used as an
indicator to assess the real image as a "tip of
the iceberg” phenomenon.

The clinicians and the public heaith
administrators should be fully aware of this
laboratory finding that dengue serotypes 2
and 3 are co-circulating in our community
as leading figures which could trigger the
new episode of dengue outbreak in the year
2001 or 2002 according to the antibody-
dependent enhancement of infection theory
by Professor Halstead [28, 29].

The gold standard of dengue viral diagnostic
methods, virus isolation, takes about one
week to get the confirmed diagnosis while
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HI test and ELISA techniques usually take
two days, and IFAT method takes about a
week to get the results. Employing the RT-
PCR technique for dengue viral diagnosis
could obtain the quick results in six hours
which  could facilitate simultaneous
identification and  serotyping. This
technique has advantages in its rapidity,
sensitivity and serotype-specificity, but the
major disadvantages include its high cost
and the need of technical expertise.
However, it is high time to establish and
utilize this technology for speedy diagnosis
of various infectious diseases in Myanmar,
at least at the central level laboratories.

This study indicates that the Department of
Medical Research (Lower Myanmar) is
capable to utilize the PCR technology, an
access to the era of Molecular Biology and
Biotechnology, and also imparting its
expertise to other scientific communities in
Myanmar as being a leading research
institution.
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Schizontaemia of Plasmodium falciparum in a non-fatal cerebral malaria patient
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*Department of Medical Research
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Severc malana especially cerebral malaria is
seen only in P. falciparum infection. The
severity of the disease in P. falciparum
generally rests on  the  peripheral
parasitaemia [1], and high parasite load is
usually associated with severe forms.
However, there are cases where there is low
parasite count or even no parasite with
severe malaria [2]. This phenomenon is
explained by the sequestration of the
maturing rings, trophozoites and schizonts
in the deep-scated capillaries of the internal
argans mainly the cerebral vessels. The
sequestration process, the peculiarity of the
P. falciparum species is thought to be
responsible for the severe disease [3] and
the absence of mature stages in the
peripheral blood.  Other three human
malarial  species namely P wivar,
P malariae and P. ovale have their asexual
erythrocytic schizongony in the peripheral
circulation and all stages can be visualized
in the peripheral blood [4]. Thus, presence
of later stages of parasites in P. falciparum
malaria is a rare event and if present carries
a poor prognosis with fatal consequences.

A 21 yearold Myanmar female was
admitted to the North Okkalapa General
Hospital for fever, chills, cough with yellow
sputum for 7 days duration. On admission,
the temperature was 104°F.  Physical
examination showed a fully conscious
young lady without abnormal signs except
for few crepitations in both lung fields. She
gave history of visit to a malaria endemic
area 3 months ago. Because of lung signs
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she was given a course of amoxacillin
(SmithKline Beecham) and blood film for
malaria parasite was sent to the hospital
emergency laboratory, operated by a trained
technician. The results came back with
presence of ring and schionzont stages of
P. vivax (++++) (more than 10 parasites per
one thick film field [1]). Thus she was
given  chloroquine tablet (Myanmar
Pharmaceutical Factory) 25 mg/kg in three
divided doses as recommended by the
National Malaria Campaign, Myanmar.
However on the next day, her consciousness
deteriorated and secored 6 in the modified
Glasgow Coma Scale (MGCS). According
to the WHO criteria (1986). GCS < 7 is
regarded as cerebral malaria. Her MGCS on
admission was 10. To exclude hypo-
glycemic attack or ketoacidosis and mixed
infection with P. falciparum and P. vivax,
random blood sugar and immluno-
chromatographic test (ICT Diagnostics,
Sydney, Australia) for the qualitative
detection of P. falciparum antigen were
performed  immediately.  Cerebro-spinal
fluid examination was not carried out due to
the absence of neck stiffness. Blood sugar
level was within normal value (90 mg/dl)
and ICT test for P. falciparum was positive.
Therefore, she was diagnosed as cerebral
malaria and treated with intramuscular
injection of Artemeter 160 mg loading dose
with 80 mg 12 hourly for 2 days and
Mefloguine 15 mg/kg single dose through
intra-nasal tube. Intramuscular crystalline
penicillin and gentamycin were given in
place of amoxacillin. She improved pro-
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gressively and was fully conscious on day 6.
She was discharged 9 days after admission.
Her follow up blood for malaria parasite
before discharge was negative,

When the pretreatment blood films, both
thick and thin films stained with Giemsa's
were examined by one of the authors, the
schizonts were small in size and occupied
two-thirds of the red cells. In segmental
stage the number of merozoites were few
only about 12-16 in numbers. The host
RBCs was not enlarged as in P vivax
specics. The ring forms were small, and
occupied one-fifth of the diameter of the red
blood celis. Ring forms with two chromatin
granules and marginal forms were also
present. The mature gametocytes were
banana-shaped. The parasitemia was 45
schizonts, 96 ring trophozoits and |
gametocyte per 300WBCs.

Thus a case of non-fatal P. falciparum
cerebral malaria with schizontaemia was
confirmed.

Silamut and White 1993 reported that fatal
cases of P. falciparum malaria had more
mature parasites in the blood than those
from survivors and concluded that

predominance of mature parasites in the
peripheral  blood reflects a greater se-
questered biomass and is diagnostic of a
more severe form of P. falciparum malaria
and thus simple microscopical assessment
of parasite maturity on an admission blood
slide provides important  prognostic
information. In their series, there was only
one survivor who had schizontaecmia
compared with 22/50 fatal cases. This may
be the reason why our patient survived, as
she received prompt and adequate treatment.
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Effect of freeze-drying on the formalinized Russell's viper venom toxoid

Win Aung, Khin Khin Hlaing & Aye Kyaw

Biochemistry Research Division
Department of Medical Research (Lower Myanmar)

A previously developed Russell's viper
(Daboia russelii siamensis) venom (RVV)
toxoid as a liquid form in Department of
Medical Research was prepared from crude
RVYV by slow and step-wise formalinization
[1]. However, it showed reversion in
formaldehyde linkage and toxicity on
storage at 37°C and room temperature (RT)
from three months onwards {2,3]. It is
necessary to develop a toxoid which is safe
and immunogenic on storage even at RT. It
15 a well known fact that freeze-dried
biological have the advantage over liquid
products in that they can be stored at
ordinary room temperatures for a long time
without deterioration in this proportions [4].
In this study the conventional liquid toxoid
was frozen at -80°C for 48 hours followed
by Iyophilization using a freeze-dryer model
no. 5, Labconco. The obtained lyophilized
form of the toxoid was reconstituted with
same volume of distilled water just before
the test. Then, pH, protein contents, amount
of free formalin released, activities of
various enzymes present in RVV such as
proteinase, phospholipase (PLA),
phosphodicsterase  (PDE) and arginine
esterase (AL) in both liquid and lyophilized
toxoid was determined by standard assay
procedures. The comparison of the findings
between these two toxoids was shown in the
following table.

The data in the table displayed that pHs of
both toxoids showed no apparent difference
whereas other parameters were found to be
significantly reduced from initial activities
after lyophilization.
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Table Comparison of the characteristics of
liquid and lyophilized forms of toxoid
just after lyophilization

Liquid Lyophilized Pe’“g‘;mge
toxoid  toxoid .
reduction
pH 7.0 7.0 Nil
Protein (mg/ml) 8.27 5.38 35%
Proteinase (EU/mg 4,05 295 27%
protein)
PLA {(Ell/mg 6.69 .38 13%
protein)
PDE (EU/mg 0.025 0.014 44%
protein)
AE (EU/mg 7.09 5.67 20%
protein}
Free formalin 95.1 317 67%

released (Ug/ml)

In conclusion, lyophilization of the
formalinized RVV toxoid induced a
significant reduction in its contents. This
undesirable effects should not be ignored in
preparation of lyophilized form of RVV
toxoid which was found to be more stable
and potent even stored at RT compared to
the conventional liquid toxoid [5].
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