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Potency assay of antivenom: Failure of Indian (serum institute) antivenom to

neutralise Russell's viper (Daboia russelli siamensis) venom of Myanmar

Tun Pe, Aye Aye Myint & Kydi May Hiwe

immunoclocgy Research Diivision
Department of Medical Research

Neutralisation of biclogical properties of fRussell's viper (Dabeia russelli
siamensis) venom of Tharyarwady by a monospecific antivenom of Myanmar (DN
866088 ex. 4/92) and a polyspecific antiveaom of Serum Institute of India (Sii)
{batch 109 exp. 4f9h) was carried out according to WHO standard tests of neutre-
lising activity, Neutralising potency of Myanmar antivenom was superior to the
Indian antivenom and the latier required 16-126 times more antivenom than the
former in neutralising haemorrhagic, necrotic, lethality, defibrinogenating and

capillary permeability increasing activities of the venonm,
and immunoblotting experiments fewer bands were detected in both.

In immunodiffusion
It is con-

cluded that the Indian antivemom (Sii) will be less effective in treating

Russell's viper bite cases of Myanmar,

INTRODUCTION

Monospecific and bispecific (Russell's
viper and Naja kaouthla) antivenoms
manufactured by Myanmar Pharmaceu-
tical Factory (MFP) are used for
treating Russell's viper bite cases.
Recently, polyspecific antivenom of
Serum Institute of India (Sii) was
used for treating Russell's viper bite
cases in some township hospitals of
Myanmar. However, its potency has
not been tested. There were reports
on poor clinical efficacy of some
antivenoms when used in areas distant
from the sources of immunising
venom [1]. This report concerns the
laboratory assessment of potency of
the Indian (Sii) and MPF monospecific
antivenom in neutralising Russell's
viper venom of Myanmar.

MATERIALS AND METHODS

Neutralisation of biological properties

of Russell's viper venom (RVV)
(Tharyarwady) such as lethality,
coagulant,  haemorrbhagic, necrotic,

defibrinogenating and capillary perme-

ability increasing activities with a
monospecific  antivenom (batch no.
DN 86608B exp. 4/92) manufactured
by MPF and a polyspecific antivenom
of Serum Institute of India (Sii)
(batch no. 109 exp. 4/96) was carried
out according to WHO standasd tests
of neutralising activity [2].  Briefly,
a fixed amount of venom was mixed
with a variable dilution of antivenom,
incubated at 37°C for 30 min and
then injected into laboratory animals.
The end point was taken as the
minimum amount of antivenom re-
quired to completely neutralise the
biological effects of venom. Immuno-
diffusion and immunoblotting using
the two antivenoms were also carried
out following standard methods.
Details of the methods have already
been described [3].

RESULTS

Results of neutralisation of biological
properties of venom by the two anti-
venoms are shown in Table 1. Neu-
tralising potency of the MPF anti-
venorn was superior to the Indian
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Table 1. lesults of neutralisation tests of the Indian (Sii) (batch no. 109) and MPF antivenom
(batch no. DN B660BB)
Source of S5Lbgg v 10MCD SMHD 3MND 5MDD 100MCPID
e 23,4 ug/mouse | 2.912 uvg [126.5 ug/rat | 119.4 ugfrat [ 12 ug/mouse j0.724 ug
antivenom
ul ool ul ul ©ul vl
MPF ASY DIl 866058 2.5 0.063 2.5 2.5 0.63 2.5
Indian ASY
8. no. 100 100.0 100.0 80 80 80 Lo
LOsp iv = .ethality
MED = Minimum coagulant dose
MED = Winimum haemorrhagic dose
MKD = Ainimum necrotic dose
MCD = Ainimum defibrinogenating dose
MCPID = inimum capillary permeability increasing dose
antivenom. The latter required 16-40

times more antivenom than the former
to neutrilise haemorrhagic, necrotic,
lethality and capillary permeability
increasiag activity and 126  times
more antivenom to neutralise defibri-
nogenating activity of the venom. [t
failed to  neutralise  procoagulant
activity of the venom in vitro test
system (Table 1). Fewer bands were
recognised by the Indian antivenom
in immunodiffusion when tested against
Daydaye, Kungyangon and Tharyarwady
venoms (Figure 1). The Indian anti-
venom failed to pick up small molecu-

lar weight bands in immunoblotting
experiment {Figure 2).

DISCUSSION
The current practice of potency

assay of antivenom is mainly based
on testing antilethality potency only.
Here we have an opportunity to test
the potency of the Indian and MPF
antivenoms according to WHO standard
tests of neutralising activity. Accord-
ing to the manufacturer's instructions,

1 ml of the MPF antivenom can
neutralise 2 mg of RVV and that of
the Indian is 0.6 mg for Vipera
russelli. However, almost neat Indian
antivenom was needed to neutralisc
all the biological properties of the
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Fig. 1. A picture of immunodiffusion showing
precipitin bands developed between
Russell's viper venoms of (D)
Daydaye, {K) Kungyangon and (1)
Tharyarwady with  MFP antivenom
(Batch no. DN 866088) and Indian
Antivenom (bastch no. 109}

venom indicating its poor efficacy.

Geographical  variation of  venom

composition of RVV [3-5] and sub-
species differences may explain poor
performance of the Indian antivenom.



Yig. £. A pictvre of immunoblot developed
tetween Russell's viper venoms of
Dzydaye (D), Kungyangon (K) and
Tharyarwady (1) and the Indian
(sii) (batch nmo. 169} and MPF
(batch no, 0N 8660AR) antivenoms

‘thic observation was in agreement
with the finding that poor clinical
efficacy of some antivenoms was
observed when used in areas distant
from the sources of immunising
venom [1). Variation in neutralising
potency of MPF antivenom against
venems  from  different  localities of
Myanmar has been observed [6). it
is concluded that the Indian (Sii)
antivenom will be less effective in
treating Russell's viper bite cases of
Myanmar.
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Antibacterial properties of essential oils from six medicinal plants

*Wan Mar Ngein, **@in Myint, **Mu Mu Sein Myint, **Mya Bain & *Tin Aye

*Bacteriology Research Division

**Pharmacology Research Division
Department of Medical Research

ine essential olls obtained from six medisina) planis namely Vitex sp. {Kyauag-
ban), Zingiber officinale (gyin), Cymbopogon citratus (sabalin), Curcuma longa

(nanij), Piper nigrum (rgayokekoung) and Colews aromaticus (ziyarywethiu) were
tested on 20 strains of bacteria, Ihe bacteriz comprised of 9 strains of fsche-
richia coli, 8 strains of Salmonella, and one strain each of Proteus morganii,

Staphylococcus aureus, and Shigella sonnei.

It was observed that Cymbopogon

citrates and Coleus aromaticus were active on most bacteria tested.

INTRODUCTION

Plants and their products appear to
have been used in the treatment of
infectious diseases from very long
time, even before the discovery of
microorganisms. The  systematic
investigation of higher plants for
antibiotic substances was studied by
Osborn  in 1943 {11 who screened
2300 species from 106 families against
Staphylococcus aureus and Escherichia
coli. Since then many investigators
surveyed on hlgher plants from their
respective countries to obtain new
drugs for chemotherapy., The search
is  still carried out and recently,
there were some reports on plants
which possessed antimicrobial activity
[2-6]. A screening programme which
enabled the detection of antimicrobial
activity in extracts of higher plams
is important, Most of the parts of
plants used in this study were edible
and  were available locally. They
were also used in some traditional
medicine for gerneral purposes. The
main aim is to know whether they
possess the antibacterial activity.

MATERIALS AND METHODS

Plants used for general screening are
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shown in Table 1. Screening of
antibacterial activity of essential oil
was performed by agar disc diffusion
technique 7).

The bacterial strains tested were: E.

coli {ATCC25922), E. coli {(STLT/
H1-3), E. coli (LT/536-2), E. coli
(ST/568-3), E. coli (EAEC/N10/83),

E. coli (EHEC/Sumon 10-1), E. coli
{EPEC, 0125/WT493), E. coli (VTI/
J116-3), E. coli (VT2/N272-3], Proteus

'F(Biken) Salmonellal” derby

morganii y
{WT683], S. entermdls (WT 6857, S.

krefeld (WT 3457, a B
%WT347i

(WT684), seftenber
stanle WT§465 himurfum

WT593), S. typhi BIEen) Sta h loco-
ccus aureus (WS/1) and  Shigella

sonnei (WT113).

The essential oils were obtained by
distilling the dried powder of plant
materials with water in a volatile oil
apparatus. Distillate was collected
in a graduated tube and obtained as
tnixture with  water after complete
distillation. Water-oil mixture was
partitioned with petroleum ether and
essential oil was obtained by removing
the solvent ether. The content of
the essential oil is expressed as a
percentage  volume/weight on  the
basis of dried powder materials.

Ae awmtiFiimanl



Table 1. Plants used to test for antibacterial activity (esiential pils)

Sr.No. Plants Family Parts used
1 {oleus aramaticus Benth, (7iyarywethtu) |lipiatae {Lamizceae) leaf
2 Curcuma longa Koenig non L. (Nenwin) 1ingiberaceae rhizome
3 Cymbopogon citratus {DC) Stapf. Gramineae whole plant
(Sabalin)
b Piper nigrum Linn. (Ngayckkoung) Piperaceae fruit
5 Vitex sp. (Kyaungban) Verhenaceae leaf
5 Iingiber officinale Roscee. (Gyin) Iingiberaceae rhizome

RESULTS

Table 3. Antibacterisl! activity of esseatial
oils fram plants tested {disc diam

(STLT), E. coli (EAEC) and E. Col
(EHEC) by Zingiber officinale.” The
plant Curcuma longa afso” showed a
small nhibition “on  Salmonella typhi

The yield of essential o1} of plants = & mm)
ranges from 0.04 to 3.3 per cent
(V/W) (Table 2). 12 3 45 %
Bacteria strains Zare of inhibition
Table 2. Yield of essential ail of plants {mm)
Name of plants Yield % (vjiw) 1. Escherichia coli - - 13 -« .19
E. coli (5TLT) - § 13 - - -
Vitex sp. {Kyaungban) 1.0 £, coli (L) ~ - Tk - 15
Zingiber officinale (Gyin)} 1.7 E. coli (S1) S S
forcuma longa (Nanwin) 3.3 E. coli {TAEC) ~ 913 - -4
Piper nigrum (Ngayokekaung) 1.7 £. coli (EHEC) - 913 « 10 14
Cymbopogan citratus 0.8 £. coli (EPEC, G125) { - - 26 - - 14
nggaéingromatiﬁus ) £, coli CvT1) R S
GivareeThte) 6,04 . coli (viz) - -3 - 9
1 yay j Z. Proteus morganii - -1 - -1
R . 13- Salmonella derby - - M - -1
v/w = volume/weight 3. enterTEidis S g -1
. . . - - 15 - -
The essential oils of _thm_lm_gg_ggﬁ % ________k;::ldhi 6 o 13 o ,1‘;'
citratus inhibited almost all the teste E' “"Lzeftenger L3~ s
Dacteria with the zone size ranges SRl
3. stanley T o 1
from 9 mm te 26 mm (Table 3). = L
. A 5. tryphimurium - - 12 - - -
The plant Coleus aromaticus also T a—— - - 199 1015
inhibited 17 out of 20 bacteria tested o R
. k. Staphylococcus aureus] - ~ 12 9 - 15
and the zone size ranges from 14 to 6. Shicells sorrel - 13 -
19 mm. It was not active on 2 strains i —
of Escherichia coli, [one strain of E. e T
coli (STLT) and one sirain of E. coli ;:%—:—%b:‘r" gg:ﬁ:i:?:)(ﬁ in)
{(VT1)] and one strain of Salmonella - 20 - yn
R —_= 3 = {ymbopogon citratuys (Sabalin)
typhimurium. _ .
b = Curcuma longa (Nanwin)
It was also observed that there was a 5 = Piper nigrum (Ngayokekaung)
small zone of inhibition on E. coli 6 = Coleus aromaticus (Ziyarywethtu)

and Staphylococcus aureus. Moreover,
the plant Piper migrum also showed a
small inhibition on E. coli (EHEC),
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E. coli (VT2) and S. typhi.

DISCUSSION

It was claimed by Trease and Evans
18] that very often the isolated
constituents of a plant may not give
the same Dbiclogical effect as the
plant  extract itself, which might
probably be due to the complex
nature of the plant extract.

[t was reported by Onawunmi and
Oguniana {9] that the essential oil
of lemon grass Cymbopogon citratus
possessed rapid bactericidal activity
against gram negative and gram
positive bacteria and the latter being
more susceptible.

It was well known that several essen-
tial ocils exerted a low degree of
antibacterial  action in vitro. Since
the vapours of several essential oils
were reported to exert an antimicro-
bial action by Maruzzella & Sicurella,
[10], it is possible that the essential
oils may have a therapeutic applica-
tion as inhalants, supportive if not
curative, in the treatment of pulmo-
nary infections.

Low et al. [11] studied the antibacte-
rial action of the essential oils of
some  Australian Myrtaceae  with
special references to the activity of
chromatographic fractions of oil of
Eucaiyptus citriodora and showed
that the oil exerted its antimicrobial
activity through the synergistic action
of citranellal and citronellol.

Gundidza et al. [12] also tested the
antimicrobial activity of the essential

oil from Eucalyptus maidenii and
reported that 1t was effected on
Klebsiella ~ pneumoniae, Brocothrix
thermosphacta, Citrobacter ~ freundii,
Serratia marcescens, Leuconostoc
cremovis, Falvobacterium suaveolens,
Clostridium SPOTOgEnes, Yersinia

enterocolitica, Acinetobacter calcoace-
ticus, Brevibacterium linens, Aeromo-
nas  hydrophila “and Bacillus subtilis.

Hd

It was also effective as an antifungal
activity on Candida albicans, Aspergil-
lus  orchaceus, Aspergillus niger,
Aspergillus  parasiticus, - Penicillium

citrinum, Chaetonum and Aspergillus
flavus.

In -our study the bacteria strains
tested were isolated from patients
suffering from diarrhoea, dysentery
or wound sepsis to know how the
plants effect on the bacteria from
the clinical sources. Thus, it was
noted that the sensitivity varies
within the strains by judging the size
of zones of inhibition. As reported
by Onawunmi and Ogunlana (9], the
plant Cymbopogon citratus oil inhibited
most of the tested bacteria in our
study. In our medicinal use, the
plant oils were used most extensively
in therapeutic application as inhalant,
supportive or as local application in
various diseases or as Dpreservative in
some medicinal mixtures.

It is concluded that the essential oil
could owe its antibacterial activity
to that of its major component acting
singly or in combination with other
minor components present in  it.
Thus, it might be due to fatt that
the essential oil of plants varies in
their activities on various strains of
bacteria. The oil extracts from
Cymbopogon  citratus and  Coleus
aromaticus were found to be most

promising and further clinical studies

should be continued.
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The effect of antimalarials on reticulocyte count of patients with

falciparum malaria
*Tin Shwe, *Khin Khin Aye, **Ko Ko Hea, **Htin Aung Saw & *Kyin Hiwe

*Clinical Research Unit (Cerebral and Complicated Malaria)
Department of Medical Research

**institute of Medicine 2

One hendred and eleven adult patients who attended North Okkalapa General Hospi-
tal for wncompiicated felciparum malaria were chosen for the study, They were
treated with dihydroartemisinire (Cetexin), quinine, artesunate tablets and
artemether injection. Fifty nine adult male and female without malaria were
chosen as controis. ihey were treated with sulfadoxine-pyrimethamine, quinine
and artesunate., Thick and thin blood films were taken from the patients daily
and were stained and counted for walaria parasites. Packed cell volume (PCV},
WBC count and reticulocyte count were alsoe dose.  Among the patients treated
with drugs, there was a significant fall ir the mean reticulocyte count (number
concentration and number fraction) at day 3. But the reticulocytes were raised
back to normal at days 7 and th. There was no significant changes in the mean
packed cell wolume (PCY) and mean level of total WBL cownt of the patients in
all 4 groups. Among normal controls treated with artesunate tablets, there was
also a significant fall in the mean reticulocyte count at day 3 but the mean
reticulocytes count was alse raised dack to normal at days 7 and 14,  Among
normal controls treated with quinine and sulfadoxine-pyrimethamine tablets,
there was no significant fall in the mean reticulocyte count., And there was no
significant changes in PCV and WBC count in all 3 groups of controls., The fall
in reticulocyte counts can be due to part of the disease malaria as well as to

the drugs including quinine and not singly to artemisinine therapy alone.

INTRODUCTION

There is no question about the value
of artemisinine compounds on falcipa-
rum malaria.  But the safety of the
artemisinin group of drugs has been
in gquestion hecause the early preclini-
cal and clinical studies were insuffi-
cient to satisfy international drug
regulatory standards and requirements.
This has necessitated repetition and
augmentation of studies to validate
the earlier findings. Acute toxicity
studies in animals indicated that
artemisinin  and its derivatives have
higher LDsgS and better chemothera-
peutic indices than chloroquine. In
animal  studies  cardiotoxicity  was
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described following administration of
high doses of the drugs. Recent
studies in rats and dogs have demon-
strated neurotoxicity following admini-
stration of artemether or arteether
at dosage regimens higher than those
employed in  humans. Following
regimens of 10 mg/kg/day x 8 days,
transient neurological defects occurred
in dogs, while the dosage of 20
mg/kg/day produced a progressive
neurological syndrome and death in
most of the animals. The data

suggest a dose-response relationship
{1, 2.

But few adverse effects have been
reported in patients monitored during



clintcal trials of artemisinin or its
derivatives. Transient first-degree
heart block was documented in one
patient administered with artesunate,
and in the patients receiving arteme-
ther at the standard dosage. In some
studies, up to 25% of volunteers
receiving artesunate, artemether, or
artemesinin  have  reported  brief
episodes  of drug-induced fever.
Tenesmus, abdominal pain and diarr-
hoea were reported in a minority
(<6%) of patients administered with
artemisinin suspositories. The toxicity
following the wuse of artemisinin
compounds was reviewed by Hien and
WHO Informal Consultation Meeting
[3, 11

One of the possible complications
following the wuse of artemisinine
compounds is the fall in reticulocyte
count. In wvolunteers, there was a
dose-related decrease in reticulocyte
counts for 4 days after artesunate or
artemether at doses exceeding 4
mg/kg/per day for 3 days [4,5). A
low reticulocyte count was observed
in 9 of 76 patients (11.8%) on day 3
and in 8 of 76 patients on day 7; it
returned to normal by day 14. in
patients using dihydroartemisinin
tablets, a low reticulocyte count was
observed in 29 of 162 patients (17.9%)
on day 3 and in 3 of 162 patients
(0.2%) on day 7 [6]. Hence this
study was conducted.

Objective

To find out if there is a fall in
reticulocyte level among adult falci-
parum malaria patients treated with
different antimalarials commonly
used in Myanmar.

PATIENTS AND METHODS

One hundred and eleven patients who
attended North Okkalapa General
Hospital for uncomplicated falciparum
malaria were chosen for the study.
They consisted of adult males and

females with Plasmodium falciparum
infection, ages between 18 and 60
years with parasite density less than
200,000/cu mm and free from compli-
cations that can be attributed to
malaria. They were treated with
the following drugs.

(1) Thirty one patients were treated
with dihydroartemisinine (Cotexin
tablets) prepared from Beijing
COTEC New Technology Corp.
Dose 120 mg at the first day
followed by 60 mg per day for
another six days. Total 480 mg
given in seven days.

(2) Thirty patients were treated with
quinine tablets (Myanmar Pharma-
ceutical Factory) 600 mg three

times per day for seven days.
(3) Twenty five patients were treated

with artesunate tablets (Guilin
Pharmaceutical Works) 50 mg
twice daily for five days.

(4) Twenty five patients were treated
with artemether injection (Kuming
Pharmaceutical Factory). Dose
160 mg initially followed by 80
mg 12 hourly for another four
doses.

Fifty nine adult male and ‘ female
with no malaria (attendants of the
patients) were included in the study
as controls. To these (a) thirty
were treated with sulfadoxine-pyrime-
thamine (Marcopharma Laboratories,
Copenhagen, Denmark), three tablets
(each containing sulfadoxine-pyrime-
thamine 500 mg and pyrimethamine
25 mg). (b) fifteen were treated
with quinine tablets 600 mg three
times a day for seven days as the
patients and (c¢) fourteen were treated
with artesunate tablets as the pa-
tients.

Patients with Plasmodium vivax, mixed
malaria infection and patients with
complications were not included in
the study.

Thick and thin film were taken from
the patients daily and were stained
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and counted for malaria parasites
according to WHO.
Packed cell wvolume (PCV), WBC

count and reticulocyte count were
done at days 0, 3, 7, and 14.

RESULTS
Among falciparum malaria patients
treated with dihydroartemisinine

(Cotecxin) tablets, artesunate tablet,
artemether injection and  quinine
tablets, there was a transient fall in
the mean reticulocyte —counts (both
number concentration and number
fraction) at day 3. But the reticulo-

cytes were raised back to normal at

days 7 and 14 (Tables 1 & 2, Figs. 1
& 2).
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Fig. 1. Reticulocyte number concentration

of patients treated with different
antimalarials

There were also no significant changes
in the mean packed cell volume
(PCV) and mean level of total WBC
count of the patients in all 4 groups.

Among normal controls treated with
artesunate tablets, there was also a
significant fall in the mean level of
reticulocyte count {number concentra-
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tion and number fraction) at day-3
but mean reticulocyte count was
raised back to normal at days 7 and
14.

Among normal controls 1treated with
quinine and sulfadoxine-pyrimethamine
tablets, there was no significant fall
in the mean reticulocyte count
(number concentration and number
fraction) at day 3.

There was also no significant changes
in PCV and WBC count in all 3 groups
of controls.

2
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Fig. 2. Reticulocyte number concentration
of normal controls treated with
different antimalarials

DISCUSSION

In this study three artemisinine com-
pounds, artemether injection, artesu-
nate tablet and dihydroartemisinin
tablets were tested for the study.
They were extracted from some
plant Qinghao or Artemisia annua L.
These drugs have common action and
proved to be effective to severe
malaria and also for multi drug
resistant falciparum malaria [1]. In

this study, they also showed similar




Table 1. Reticulocyte count concentration of patients treated with different antimalarial
drugs
Number of Day-0 Day-3 Day-7 Day-1h

Name of the drugs patients mean  SD mean  SD mean 5D mean 5D
Artesunate 25 79.70£17.97  4h.24213.11 7h.38+16.95  80.57+17.27
Arfemether 25 76.57414.68  41.21£10.29  70.44£12.41  77.22+13.85
Quinine 30 73.68225.08  38.28+13.79  66.06222.92  72.47:+24.24
fotecxin 3 B4.28216.62  49.33£14.56  77.23:13.91  B82.74+13.36

Difference between Day-0 and Day-3 sample is significant P < .05
Difference between Day-0 and Day-7 sample is not significant P > .05
Difference btweeen Day~-0 and Day -1% sample is not significant P > .05

Table 2.
malarial drugs

Reticulocyte count concentration of normal controls treated with different anti-

Number of Day-0 Day-3 Day-7 Day-14
Name of the drugs patients mean S mean 5D mean 5D mean  SD
Artesunate* 14 76.44216.88  47.64x12.82  63.84:14.18  74.89+16.63
Quinine** 15 82.68£14.94  81.29:14.06  80.10:14.02  81.78+14.86
Suifadoxinex* 30 71.01213.59  72.87£12.62  72.78#13.91  71.91£14.09
pyrimethamine
*Difference between Day-0 and Day-3 sample is significant P < .05

*Difference between Day~0
*Difference between Day-0
**Difference between Day-0
**Difference between Day-0
**Difference between Day-0

action on reticulocyte count. Hence,
these three drugs will be discussed
as a single drug group belonging to
artemisinin.

In this study, a significantly lower
level of reticulocyte was recorded
among falciparum malaria patients
treated with artemisinin compounds

as well as among those treated with
quinine. Hence the temporary fall
in reticulocyte level of the patients
can be due to both the drugs (artemi-
sinin or quinine} or to part of the
disease process.

Among the controls, who were free
from malaria, the controls who were

treated with  quinine, chloroquine
(sulphadoxine-pyrimethamine) had no
fallin reticulocyte level. Only those

and Day-7 sample is not significant P > .05
and Day-1k sample is not significant P > ,05
and Day-3 sample is not significant P » .05
and Day-7 sample is not significant P > .05
and Day-14 sample is not significant P > ,05

controls who were treated with arte-
sunate tablets had temporary fall in

reticulocyte level. Hence we can
conclude that the temporary fall in
reticulocyte count can be due to
both artemisinin therapy as well as
to the disease itself.

In this study, among the patients
treated with dihydroartemisinin had a
fall in reticulocyte level at day 3.

But this reticulocyte level was raised
back to normal at day 7, while the
patients are on dihydroartemisinin.
Hence although both the disease as
well as artimisinin compounds can
cause the fall in reticulocyte, the
disease itself may be more responsible
for the fall in reticulocytes.

In this study, although there was
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temporary fall in reticulocyte level
of the patients, there was no fall in
WBC ount, as well as in PCV level
of 1the patients. Hence, we may
conclude  that  though  artemisinin
compounds can cause temporary fall
in reticulocyte, there was no major
bone marrow depression and cannot
be put into the list of drugs that
can cause bone marrow depression.
There may be only a temporary
arrest of reticulocyte production.

In literature, over 2 millions malaria
cases are estimated to  have heen
treated with artemisinin or its deriva-
tives. Patients with aplastic anaemia
has not been recorded [1]. Hence,
artemisinin-group of drug should not
be included in the list of the drugs
that can cause bone marrow depression
in therapeutic dosage. The fall in
reticulocyte level is only temporary.
This point is not to hinder the utiliza-
tion of artemisinin compounds.

Among patients with blood loss,
anaemia and iron deficiency anaemia,
adequate therapy is followed by an
increase in reticulocyte count which
usually commences at the 4th day
[8].  In this study, the reticulocyte
levels were normal atr day 7.

Hence, we can conclude that treat-
ment of the disease can cause the
improvement in the production of
reticulocytes.
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Vibrios from fishes and their antibiotic sensitivity pattern
*Khin hwe Oc, **M{ M Cho, **Myat Thida & **Khin Sann Aung
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**Bacteriology Research Division
Department of Medica! Research

the people of our community eat fishes and prawns as cooked ones. But, sometimes,
we eat preserved fishes (ie: after salting, souring or drying). There are no
reports on the types of vibrios that are prevalent in the fishes and prawns of
our food. The study was conducted in Yangon between September 1993 and June
1994, The fish samples including raw and preserved ones were bought from Pazun-
daung market in Yangon Division. A total of 144 samples were studied. Vibrio
species were isolated from 24% (35 of 144 samples) of all fish samples.  They
were isolated more from sea than river fishes and alsc from raw than preserved
samples of all fishes. V. cholerae non-01 were isclated mere than V. fluvialis
from all fish samples. ALl of the isolates were sensitive to tetracycline,
chloramphenicol, ampicillin and septrin,

INTRODUCTION

Diarrhoea is one of the major health
problems in Myanmar. Food and
water have been considered to be the
main vehicle of infection in gastro-
intestinal diseases. Contamination of
food and water is of great importance
from epidemiological point of view.
Several species of vibrios have been
isolated from our natural waters of
Yangon [1].

in the USA, patients frequently had
a history of consumption of molluses,
especially raw oysters, within the 48
hours preceding the onset of diarrhoea
which is caused by V. cholerae non-01
[2]. V. mimicus ~ gastroenteritis
could be transmitted by raw oyster
consumption.  Other vibrio species in
which raw oysters had been implicated
as vehicles of transmission included
non-01 V. cholerae, V. vulnificus and
V. hollisae [3]. o -

The people of our community eat
fishes and prawns as cooked anes.
But, sometimes, we eat preserved
ones after salting, souring and drying

of these fishes.

There are no reports on the types of
vibrios that are prevalent in the
fishes of our food and thus it was
studied. The antibiotics sensitivity
pattern of these isolated vibrios was
also examined. ’

MATERIALS AND METHODS
Sampfe collection

The study was conducted in Yangon
between September 1993 and June
1994. The fish samples including
raw and preserved ones were bought
from Pazundaung market in Yangon
Division. They were collected in
sterile plastic bags. They were
transported to the laboratory without
ice and processed within one hout
after arrival. A total of 144 samples
were studied.

Bacteriological examination

Twenty five gm of fish samples
including raw and preserved ones
were weighed and inoculated into
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225 mi of alkaline peptone water
{APW). It was incubated at 37°C
for 6 hours, subcultured onto thiosul-
phate citrate bile-salt sucrose (TCBS)
media  and  these APW flasks were
again incubated into 10 ml of APW
tubes and above procedure was re-
peated. It was done for three succes-
sive days until suspected vibrio organi-
sms were isolated on TCBS.

Then the isolated vibrio species were
identitied by using classical biochemi-
cal  tests according to  standard
methods [4].  Serotyping with poly-
valent V. cholerae 01 antisera on V,
cholerae strains and with V. cholerae
0139 antisera on V. cholerae non-01
strains was done.

Antimicnobiat susceptibility

The antibiotic  sensitivity  test  was
performed on Mueller-Hinton agar by
agar disk diffusion method [5]. The
antibiotic disks used were: ampicillin,

chloramphenicol, sulphamethoxazole
and tetracycline.
RESULTS

Vibrio species were isolated from
24% (35 of 144 samples) of all fishes.
It was isolated from 22% (21 of 96
samples) and 28% (14 of 48 samples)
of river and sea fishes respectively.
It was isolated more from sea fishes
{Table 1).

It was isolated from 37% (17 of 46
samples) and 8% {4 of 50 samples)
of raw and preserved samples of
river fishes respectively and from
45% (11 of 24 samples) and 12% (3
of 24 samples) of raw and preserved
samples of sea fishes respectively.
Thus it was isolated more from raw
samples than preserved samples of
all fishes.

V. cholerae non-01 and V. fluvialis
were isolated as 74% and 26% of all
fish samples from which vibrio species
were isolated. V. cholerae non-01
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Table 1. Vibrio species isolatior of all
fish samples

No. .
Types of fish 0. of No. of Percent
\ samples | samples -
examined . C s positive
examined | positive
Al river
i p 2
fishes & 21 22
A1l sea
fishes 48 T4 28
Raw river
fishes 46 i 51
Preserved )
river fishes 20 ! 8
Raw sea
fishes 2k 1 4
Preserved
sea fishes 2h 5 1z

was isolated more than V. cholerae
from all fish samples (Fig. 1).

| Al 1sh samples from walch yibris
P i specivs ware solated
K-
T AINtish samples from which i 2
] cholerge non= Ol wereisolated .

e i E M A fish samplas from which i/e 7/
) Floviolls wers 1solated

fig. 1. Types of vibrio species isolated
from all fish samples

All of the isolates were sensitive to
tetracycline, chloramphenicol, ampicil-
lin and septrin.

DISCUSSION

The role of environmental vibrios in
the epidemiology of cholera is not
clearly understood. Some workers



believe that the aquatic reservoir is
probably the source for primary
transmission of these infections [6].

In this study vibrio species were
isolated more from sea fishes than
river fishes. This finding is not
surprising as vibrios can grow well
and multiply in water which contains
some amount of sodium chloride [7].

In preservation of fishes the people
used salting, souring and drying pro-
cesses in our community. Vibrios
were isolated more from raw fish
samples than preserved ones. This is
because most of the vibrio species
cannot grow well in large amount of
salt concentration (salting process),
at acidic pH (souring process) and in
drying condition (drying process) [7].
Thus preserved fishes are safer than
raw ones for consumption to avoid
vibriosis.
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The anti-uilcerogenic activity of Plantago major Linn.

Aye Than, Mu Mu Sein Myint, Win Myint, Tin Myint & Su Su Htaing

Pharmacology Research Division
Department of Medical Research

Plantago major Linn. (Ahkyaw-baung-tahtaung; Mann-sote ywet; Htaung-Khaung-pwa;
Sai-kyaw-gyi; Phar-kyaw-ywet) has long been used in official folk medicine far
various purposes.
(Plantaginaceae) can be used in the treatment of acid-peptic gastritis.  So the
plant was investigated for the anti-peptic wlcer activity by the previously
standardized method using cimetidine. The aqueous extract of air-dried leaves
of the plant was found to have a significant anti-ulcerogenic activity against
aspirin-induced wlceration in in-vive rat model (p<0.005). The reduced ulcer
severity was seen by the ulcer index of 8.4 + 1.0 in the treated group when
compared to the ulcer index of 20.6 £ 3.5 in the untreated group, shewing a 59
per cent healing activity of the ulcers.

Ethnobotanic field survey in Russia has shown that P. major

INTRODUCTION

An extract from P. major leaves had
been reported to contain the polysac-
charides or pectin which had been
suggested for its therapeutic effective-
ness in the treatment of peptic and
duodenal ulcers [1-3]. Thus a large
number of natural products has been
shown to  possess antiulcerogenic
activity. The plant has long been
used in official folk medicine for
various purposes. [Ethnobotanic field
survey in Russia has shown that the
plant has been used in the treatment
of acid gastritis and peptic ulcers
[4-6].  The purpose of this study
was to confirm the claimed anti-ulcer
activity of P. major grown in Myan-
mar. h

MATERIALS AND METHOD

Preparnation of the extract

The plant material used in this study
was collected at the blooming stage
from PyinQoLwin. The voucher speci-
men is deposited at the herbarium of
the Pharmacology Research Division,
Department of Medical Research,
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The  habitat
(Fig. 1) had

Yangon,
sketch of

Myanmar.
the plant

been botanically studied [7].

Fig. 1. Habitat sketch of Plantago major
Linn. mature plant with influoresence




The extract was prepared according
to the method of Aye Than et al
[8]. Crude aqueous extracts were
prepared by refluxing 50 g of air-dricd
leaf powder in a round-bottom tlask
in a boiling water hath using 500 ml
of distiled water for about 6 hrs.
It was filtered using cheese  cloth
and the filtrate was evaporated 1o
dryness in a boiling water bath. The
aqueous extract obtained was dissolved
in 1% methyl cellulose before adminis-
tration to respective animals,

Test fon anti-uleer actividy

Normal white Wistar adult rats (150-
200 g) of both sexes were uscd.
They were fasted for 24 hr before
the commencement of experimens.
Water was allowed ad hbitum to the
animals.  The adult "albino rats werce
divided into groups of 5-10  cach,
Ulcers and erosions were induced in
the stomachs of fasted rats by acetyl
salicylic acid (aspirin) (Sigma Ltd.,
Poole, Dorset, London). In  this
study we have defined an ulcer as a
penetration of the glandular mucosa.
Preliminary  experiments  established
that the oral administration of  n
aqueous aspirin  suspension to 1a1s
previously fasted for 24 hr produced
incidence of gastric ulceration.

The underlying principle was to screen
the inhibitory action on peptic uicer
formation, using the method of Best
et al. [9]. Following 24-hr ({asting,
each individual rat weighing (150-
200 g) was administered orally with
either the test aqueous extract (3
g/kg) or no drug (1% methyl cellulose
10 ml/kg) [10, 11]. Each treatment
group <comprised of 5-10 animals.
One hour tater, the ulcerogenic agent
acetylsalicylic  acid  (aspirin)  was
administered orally to every animal,
300 mg/kg. At the end of 3-hr
period of drug interaction, each
ammal was sacrificed by initial ethor
inhalation followed by cervical venes-
saction. A mid-line abdominal incisicn
was made to extricate the stamach,

which was cut open along the greater
curvature and the mucosa was exami-
ned on a visual basis and under a
dissecting  microscope. The number
of ulcers und the severity and cxtent
of gasrric damage were  scored, the
latter marked from 1+ (2 mm); 2+
{3 mm) and 3 + (4 mm) respectivaely.
The ulcer index (Ul) was determined
for each group by using the following
formula.

where A, = percentage of  animals

showing ulcer

f\t = number of animals tested

U™ = average number of ulcer
per stomach

S = average severity ol ulcers

Chemical analysis of +the agueous
extrhact

Qualitative identification tests of the
chemical constituents present in the
tested sumple were conducted accord-
ing to the standard procedure as
stated  in Trease and  bEvans  [12],
Pharmacopoeia {13] and lkhinn ¢t al.
[141. -

Cvafuateon of acute toxdedty

Toxicity of the agueous extruct wuas
evaluated by the method of Litchfield
and Wilcoxon [15].  An attempt to
determime  the  media  lethai  dose
(LLsp) of each extract was made
using 3 groups of 10 mice each.
Group 1. 2 and 3 were treated orally

with 1. 2 and 3 g/kg respectively.
The anmimals were observed for 7
days.

RESULTS

Quatitaiive tesd gon the aqueous
exthact

The  vicld of water soluble  extract
from the dried leaf powder was 13.3
g/100 o, Qualirative idemtification
tests on the  water  soluble  extract
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showed that alkaloid, saponin and
triterpine steroid were absent whereas
amino acid, flavonoid, tannins  and
glycoside were present in the agueous
extract of the plant.

Toxdedity determination (LDs5g)

It was found not toxic up to 3 gm/kg
orally in each acute toxicity study.
The median lethal dose {(LDsg) for
each aqueous extract on mice was
greater than 3 g/kg.

Eggect of aqueous extract on aspi-
nin-induced ufcer gormation 4in rats

The aqueous extract showed anti-ulcer
property. It markedly reduced the
formation of gastric ulcers resulting
in ulcer index of 8.4 t 1.0, compared
to 20.6 + 3.5 of the negative control
group whereas ulcer severity of the
control group was 35.2 £ 13.5 and
that of the test group was 5 = 1.9
as shown in Fig. 2. Therefore it
was noted that the percentage inhibi-
tion of ulcer index was 59 per cent
and percentage inhibition for ulcer
severity was 86 per cent.

DISCUSSION

The results presented in this paper
demonstrate that aqueous extract of
dried powdered leaves of P. major
has a healing effect on the ulcers
induced by aspirin in rats. The
results obtained were comparable to
those seen with the clinically esta-
blished anti-ulcer drug cimetidine
[16]. 1t was observed that the refer-
ence drug markedly reduced the
formation of gastric ulcers resulting
in ulcer index of 13.0 and ulcer
severity of 3 x 1, The percentage
inhibition of ulcer index was 37 per
cent and percentage inhibition for
ulcer severity was 92 per cent [16].
The fact that the aqueous extract
dosage employed were over 30 times
higher due to the fact that they are
basically nonrefined. Regarding the
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Fig. 2. Oral anti-ulcer activity of Plantago
major aqueous extract on aspirin-
induced peptic ulcer. in rats. Tach
column represents the mean £ SEM
response of 5 animals per group (5
groups), which were administered
with single dose of aqueous extract
or no drug.

* p<0.05

* p<0,005 {Significantly different from that
of control group tested)

average severity of ulcer, there were
significant reduction in ulcer severity
when compared to that of the control
group. From the present study it
would be difficult to comment on
the mechanism of anti-ulcerogenic
action and the active principle of
this aqueous extract of the plant.
The mechanism underlying this effect
is not evident from the data available.
Further investigations are needed,
such as studying its effect on serum
calcium, gastric acid secretion and
intestinal motility in the present
ulcer model as well as in another
experimentally induced ulcer model.
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Drug resistance pattern in sputum positive treatment failure cases
admitted to Aung San TB Hospital

¥Than Lwin, **TL T4 6 ***Tin Nu Swe

*Aung San TB Hospital
**Union Tuberculosis Institute

***Clinical Research Division
Department of Medical Research

One hundred and thirty five sputem positive failure patients admitted to Aung
San Tuberculosis Hospital during October 71994 to Januwary 1995 were studied for
drug resistance pattern, probable associated clinical, social, demographic
factors and sputum negative rate on retreatment. Ninety three cases were able
to proceed resistance testing to isoniszid, rifampicin and streptomycin.  The
result revealed resistant to one drug (31.2%); resistant to 2 drugs (37.7%) and
resistant to 3 drugs (15.1%). Multidrug resistant cases were 22 (23.7%). No
significant association was observed between drug resistance and cavity lung
lesions, number of drugs previously exposed. An analysis of risk factor for
drug resistance revealed no significant differences between age, sex, race,
ethnic groups, area of localisation. Alcoholism, tobacce abuse, drug users,
overcrowding in 1living conditions were common demographic characteristics.
Inappropriate administration of drugs is commonly observed in patients. Sputum
negative rate by short-course chemotherapy and 12-month regimen at the end of

initial 3 months were 54.7% and 38% respectively.

INTRODUCTION

Tuberculosis is still a major health
problem of worldwide dimensions,
even more than a century after
Robert Koch's discovery of TB bacilli.

Myanmar is one of the high risk
countries for tuberculosis. It stands
as a second prioritised health problem
in 4th National Health Plan and also
a second leading cause of death in
1990, Tuberculosis accounted for
9.4% of all death in 1991.

Nowadays resistance to major drugs
used for tuberculosis also becomes a
growing problem in developing world
especially in middle income countries,
including Myanmar.  Drug resistance
has direct consequences not only for
individual patient but also for tubercu-
losis control in general. Patients
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with untreatable antituberculosis drug
resistant disease become the vector
for additional generation of drug
resistant tubetculosis, spreading resis-
tant infection primarily 1o their
children.

Several reasons have been cited for
the fallure of tuberculosis treatment,

achieved among them being drug
resistance of TB bacilli. Noncom-
pliance, a  notoriously  worldwide
problem magnifies their failure of

treatment. Acquired drug resistance
rate was 41% in US (1980) and 57.6%
in Saudi Arabia (1988) {1]. It was
reported to be increased in these
patients with cavitary lesions in
chest radiography, extrapulmonary
tuberculosis among  children, drug
abuse, homeless, divorced and unem-
ployed [2,3].



We present here our experience in
treating sputum positive failure cases
to determine the rate and pattern of
drug resistance among them and to
find out the possible risk factors to
become a failure case.

PATIENTS AND METHODS

One thirty five patients with sputum
positive failure, aged above 10 vyears
admitted to Aung San TB Hospital
during 1St October 1994 to 30th
January 1995 were studied.

Relevant history taking and physical
examination were carried out on all
patients. Previous history of anti-
tuberculosis treatment, compliance of
treatment, social factors like alcohol
drinking, drug abuse, educational
status, marital status, nature of jobs
and reasons for nonadherence to
treatment were also included. All
these cases were taken chest X ray
to see the nature and extent of
lesions and cavitations etc.

Ziehl Neelsan technique was used for
staining in direct sputum  smear
examinations.  Culture for AFB was
done on 3% Ogawa media at 37°C
for 6-8 weeks and watch for pigment
formation and growth. Positive
cultures were proceeded for sensitivity
tests to streptomycin, isoniazid and
rifampicin. Subcultures were done
on 1% Ogawa drug media at 37°C
using absolute concentration method
and wait for one month for the
results [4].

The results obtained were reported
as follows:-

Sensitive

When growth is seen on drug-free
medium, with no visible growth on
all drug containing media.

Resistant

When growth is seen on all drug-free
and drug containing media.

ReLatively Aensitive

When small amount of growth is
seen on lowest concentration of drug
media of 0.1 meg/ml isoniazid or 20
meg/ml streptomycin but no growth
on drug media of control strain.

Refatively resdstant

When equal or almost equal growth
with drug-free media is seen on drug
containing media of 0.1 meg/ml
isoniazid or 20 meg/ml streptomycin
or 10 meg/ml of rifampicin.

Ouenalld nepont

Relatively sensitive and  sensitive
cases will be reported as sensitive.
Relatively  resistant = and resistant
cases will be reported as resistant

[4].

RESULTS

One hundred and thirty five cases of
sputum  positive failure cases were
studied.  Positive cultures for Myco-
bacterium tuberculosis were isolated
in 105 patients. Resistancetesting to
isoniazid, streptomycin and rifampicin
were carried out in 93 cases. Sensiti-
vity result revealed resistant to one
drug in 29 (31.2%) cases, 2 drugs in
35 (37.7%) «cases, 3 drugs in 14
(15.1%) cases and sensitive to all
drugs in 15 (16.1%) cases (Fig. 1).
Muiti drug resistance was found in
22 (23.7%) cases.

Seventy nine (91%) cases among drug
resistant and 14 (93%) cases among
drug sensitive patients were found to
have cavitations in chest radiography.

The relationship between development
of drug resistance and number of
drugs previously exposed, shown in
Tab)le 1 revealed no association (P>
0.1).

Seveniy one per cent of the patients

gave past history of non adherence

to treatment, of which 66% and 81%
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Fig. 1. Resistance testing 1o 1isoniazid,
streptomycin and rifampicin in 93
patients

Table 1. Association betwsen development of
drug resistance and  previous
exposure to drugs

table 2. Reasons  for  non-adherence to

freatment
Reasons No. of cases (%)

1. fconomic reasons 36 (37.5%)
2. Feeling well 32 (33.33%)
3. Inconvinience to

collect drugs 28 (29.16%)
4, Forgetfulness 7 (7.29%)
5. Side effects 7 (7.29%)

{Giddiness, pain due

to injection etc.}
6. Did not like to take 5 (5.2%)

drugs
7. Bid not understand

the importance od b (h,16%)

drugs

No. of No. of [Sensitive to No. of

drugs positive {all 3 drugs | resistant

exposed | culture (HyR,S) £ases

3 drugs 42 ] 34

+ less (80.95%)

% drugs 18 1 17
(94.4%)

5 drugs 33 ) 27

5 mers (81.8%)

Total .

na. of 93 15 78

pati-

ents

P> 0.1, Not significant
Evaluation of data was performed by Chi
Square test
H = Isoniazid; R = Rifampicin; § = Strepto-
mycin

were from rifampicin and non rifam-
picin containing regimens respectively.
Reasons for non adherence were
multiple and are shown in Table 2.

Eighty-three per cent of the cases
with rifampicin containing treatment
had taken medicine after meals; 4
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(.5%) cases had taken one drug at a
time, 7 (7.9%) cases had taken in
divided dose and 2 (2.3%) took drug
in low dosage.

The association between failure cases
and social factors revealed alcohol
abuse in 68 (50%) cases; 3 (2.2%)
were drug users; 120 (B88.8%) were
educated up to primary, middle or
high school and illiterate consisted
only of 3%. 71 (53%) cases have
family income of 3000 kyats per
month,

Out of 135 failure cases, 53 patients
were given short-course chemotherapy
for initial intensive 3 months. Sputum
conversion was obtained in 29 (55%)
patients by short-course chemotherapy
compared to 38% by 12-month regi-
men. Case fatality rate was 17.8%.

DISCUSSION

Tuberculosis is still a major health
problem of worldwide dimensions and
remains the biggest killer in the
world as a single pathogen even
more than 40 years after the intro-
duction of anti-tuberculosis chemo-
therapy.

Acquired drug resistance rate was



84% in sputum positive failure cases
admitted to Aung San TB Hosgital
which was comparable to 82% among
out-patients attended to Union Tuber-
culosis Institute [5). This arises
usually as a result of non adherence
to recommended regimens or faulty
prescribing. Most of the reasons for
non adherence to treatment according
to our study (Table 1) are correctable
by repeated health education and
reassurance given to the patients.

Nowadays, resistence to major drugs
used for tuberculosis becomes a
growing preoblem in developing world
especially in middle income countries,
including Myanmar. Drug resistance
has direct consequences not only for
individual patient but also for tubercu-
losis control in general. Multidrug
resistance rate according to our
study was 23.7% There is no associa-
tion between development of drug
resistance and number of drugs pre-
viously exposed (Table 1). On the
contrary, multi drug resistance was
reported to be higher in patients
who had previously received therapy
by others [6]. Many such patients
may have a history of non compliance.
Age, sex, area of residence localisa-
tion of tuberculosis according to our
study were found to have no associa-
tion with development of drug resis-
tance. This was in agreement with
others [6,7]. For the achievement
of cure, not oanly the regularity of
treatment by pharmacological and
biological factors like taking all
drugs in an adequate regimen, dosage
and empty stomach are also important.
Wrong habit in taking drugs as
revealed from our study may be one
of the factcrs for becoming nonad-
herent to treatment.

From our study, sputum conversion
rate at the end of 3 months by
directly observed short-course chemo-
therapy {i.e 54.7%) was found to be
higher as compared to 38% by inter-
mittent supervised 12 -month regimen.
Prelimirary results from a United

States Public Health Service trial
indicated a relapse rate at 6 -month
follow-up among  outpatients who
took isoniazid and rifampicin daily
for 6 months from initial treatment
of sputumn positive pulmonary tubercu-
losis [8]. This is a higher relapse
rate than from the same regimen in
East Africa [8] and illustrates that
the efficacy of a regimen will vary
with the program condition and popu-
lations in which it is wused. Since
the sputum conversion rate resulting
from short-course chemotherapy was
found to give a better response as
compared ta 12 - month supervised
regimen at the end of 3 months, the
former regimen should be recom-
mended for routinely treatment and
the latter is best reserved for patients
who are likely to be noncompliant if
left unsupervised. This will save the
cost involved in supervising the regi-
men, and also the inconvenience for
the patients to make several weekly
trips to the clinics.

Case fatality fo 17.8% from our
study is almost the same as that of
WHO estimation (i.e 15%). It was
reported that the presence of AIDS,
increasing age {among patients without
documented AIDS) and the presence
of drug resistance {(among patients
with AIDS) were the most important
predictions of high mortality [6].
According to him case fatality rate
was 91% among patients with AIDS
who were infected with organism
resistant to both isoniazid and rifam-
picin.

In conclusion, it is very important to
give adequate treatment (adequate in
regimen, dosage, and duration of
treatment} and repeated health educa-
tion in new cases 1o prevent emer-
gence of drugs resistant tuberculosis
in the community and to achieve the
goal of 85% cure rate by the vyear
2000.

ACKNOWLEDGEMENT

We are grateful to our former Direc-
81




tor-General, Professor U Myint Lwin
(DMR) and Dr. U Hla Naing (UTI)
for encouragement and their keen
interests in the research activities.
Thanks are due to Medical Superin-
tendent of Aung San TB Hospital,
Yangon for allowing us to conduct
the study. Financial support was
from Department of Medical Research,
Yangon.

REFERENCES
1. Llee, B.R. & farls, H. Tuberculosis. A
comprehensive  international  approach,
1993.

2. Ben-Dax, I. & Mason, G.R. Drug resistant
tubercelosis in a southern California
hospital: Trend from 1969 to 1984,
American Reyisw of Respiratory ODisease

1987; 135(6): 1307-1310.

3. Morris, I.T. & McAllister, C.K. Homeless
individuals and drug resistant tuberculo-
sis in South Texas. Chest 1992; 102(3):
802-804,

4. Ahson, Ali. & Md A.K. Technical guide
for sputum examination for tuberculosis

82

by direct microscopy. TB and iLeprosy
control services. National Tuberculosis
Programme, Ministry of Thealth and
Family Welfare, Dhaka, Bangladesh, May
1993,

5. Than-lwin, Ti-Ti & Saw-Aung. Study of
primary and acquired anti-tuberculosis
drug resistant state among out-patients
of Unien Tuberculosis Institute, Yangon.
Presgnted at Myanmar tHealth Research
Congress, 1994.

6. Grandes, 6. et al. Drug resistant
tuberculosis in Puerto Rico (1987-1990).
American Review of Respiratory Diseases
1993; 148: 6-9.

7. Goble, M. et al. Treatment of 171
patients with -_Bulmonary tuberculosis
resistant to isoniazid and rifampicin,
New England Journal -of Medicine 1991;
328(8): 527-531.

8. Frieden, 1.R. et al. The emergence of
drug resistant tuberculosis in New York
City. New England Journal of Medicine
1993; 328: 522-525.

HHBHEHHGH SR R R R R



The Myanmar Health Sciences Research Journal, Vol. 8, No. », 1996

Giardia lamblia infection in children attending diarrhoeal unit of

Yangon Children Hospital
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A hospital-based study was conducted in VYangon from June to November 199% to
examine the importance of a protozoal pathcgen Giardia lamblia 25 one of the
causal organismsin acute diarrhceal diseasz in children. This study was also
carried out to observe the effectiveness of metronidazole on them. The stool
samples were collected from diarrhoeal unit of Yangen Children Hospital, A

total of 308 stool samples were examined.

Gigrdia lamblia cysts {or} tropho-

zoites were examined under ordinary microscope. If they were present in the
stool, the patient was treated with metronidazole and the steol was rechecked
again. The results were discussed in this study.

INTRODUCTION

Acute diarrhoeal disease is an impor-
tant cause of childhood morbidity
and .mortality in developing countries=
Bacterial enteropathogens such as
Shigella spp., Salmonella spp. and
enteroinvasive  Escherichia coli .are
important etiological agents of invasive
diarrhoea in children [1]. There is
little information on the percentage
of  protozoa, particularly  Giardia
lamblia as a cause of acute diarrhoea
in children in our community. There-
fore a  hospital-based study was
conducted 'to examine the importance
of the protozoal pathogen Giardia
lamblia as a cause of acure diarrhoeal

disease in children.

A number of effective agents including
quinacrine, nitromidazoles, metronida-
zole, tinidazole and furazolidone are
available for treatment of patients
with giardiasis [2]. '

Thus the objective of this study was
to investigate the infection rate of
intestinal Giardia  lamblia  among
diarrhoea patients attending diarrhoeal

unit of Yangon Children Hospital.
This study was also carried out to
observe the effectiveness of metroni-
dazole on these patients.

MATERIALS AND METHODS
Stocl collection

The study was conducted in Yangon
from June to November 1994. The
stool samples were collected from
diarrhoeal unit of Yangon Children
Hospital. They were collected on
every week day, throughout the study.
The fresh stool samples were collected
in sterile plastic bags. They were
recorded in a separate form. They
were transported to the [aboratory
without ice, and processed within
one hour after arrival. A total of
308 stool samples were examined,

Selection of subfects

The subjects were selected from the
children of any age and sex with
acute diarrhoea who came to diarr-
hoeal unit, Yangon Children Hospital
to get the treatment. The patients
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who did not respond to the treatment
from this unit and admitted to ward
of Yangon Children Hospital were
also included. However, the patients
who were referred to Infectious
Diseases Hospital, Yangon were exclu-
ded. The consent from their parents
(or) guardians were also asked to
get the rectal swabs from them. If
the patients did not respond to the
treatment with rmetronidazole they
would be stopped from the study.

Microscoplce examination

Using a sterile Pasteur pipette a
small portion of stool was taken and
mixed with a drop of normal saline
solution and another with 2% Lugol's
iodine solution. The faecal smears
were then made and the cover-slips
were placed over these smears. The
preparations were examined under
ordinary microscope.

Treatment given fo Giardia Camblia
positive cases

When Giardia lamblia  trophozoite
(or) cyst was seen under microscope,
this case was informed to pediatrician
of diarrhoeal unit of Yangon Children
Hospital. The patient was treated
with metronidazole (Myanmar Pharma-
ceutical Factory) by pediatrician
concerned with recommended dosage.

Response of metronddazole therapy

The stool samples were examined for
presence of Giardia lamblia trophozoite
or cyst on day 0 and day 7 of the
treatment and day 14 also. The
clinical features of the patients were
also recorded daily.

RESULTS

The stool samples were collected
from the diarrhoeal unit of Yangon
Children Hospital, from June to Nove-
mber 1994, Altogether 308 stool
samples were collected from patients
having loose motions. Giardia lamblia
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chronic ~ diarrhoea with

trophozoites (or) cysts were present
in 30 stool samples among the diarr-
hoea cases. The intestinal giardiasis
occurred in all ages and most com-
monly in the age group of 1.2 year
(Fig 1).

All of the 30 intestinal giardiasis
cases were cured by metronidazole
except one case. He was treated
again with tinidazole and was cured.
Thus in this study 96.7% of the cases
were sensitive to metronidazole the-
rapy. One out of 30 cases (3.3%)
showed unresponsiveness to the metro-
nidazole therapy.

DISCUSSION

Giardiasis is the most common proto-
zoal infection of the imtestinal tract
and is found world wide especially in
temperate and tropical locations [3].
Prevalence varies between 2% and 5%
in the industrialized world and up to
20-30% in the developing world.
Giardia lamblia can cause acute and
intestinal
malabsorption and may be responsible
for retarded growth and development
in children {4]. In our study it was
positive in 30 cases (nearly abowt
10%) of 308 cases of acute diarrhoea
attending diarrhoeal unit of Yangon
Children Hospital. Giardiasis is most
common in the youngest age group
of 2-4 year old (Fig. 1).

In a study of Southern India, giardiasis
was reported to be uncommon under
6 months (2.1%), but occurred in
8-10% of all other age groups [SL
The rate of Giardia infectionprogres-
sively increased in these age groups,
because they were not vyet toilet
trained and hence were at highest
risk for contaminative faecal trans-
mission [6].

In this study, 96.7% of the cases
were effective by the treatment with
metronidazole. Thus metronidazole is
still the drug of choice for treatment
of giardiasis in our community. One
out of 30 cases did not respond to
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fig. 1. The age distribution of giardiasis
among children of Diarrhoeal Unit
of Yangon Children Hospital (June
to November 199%)

metronidazole  treatment. Since
blood levels of metronidazole were
not measured in the cases, it is not
known whether the unresponsiveness
may be due to either drug failure or
true resistance to the drug.

Metronidazole has a broad spectrum
activity against anaerobic bacteria
and protozoans. In the 30 cases of
acute diarrhoea G. lamblia cysts
were found in fresh stool samples.
The patients were treated with metro-
nidazole alone and when stool samples
were checked again G. lamblia cyst
was negative and these cases had
also clinical improvement. Thus in
these cases G. lamblia may be the
possible causal agent of acute diarr-
hoea. Further studies are needed to

do on culturing of these positive
stool samples and also immunodiagnos-
tic methods on giardiasis in our
community.
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Breath methane excretion status ip children with lactose malabsorption
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We carried out a study to determine breath methane excretion status in relation
to lactose absorption in children. The lactose absorption status of 125 children
aged 1 to 12 years was defined using the hydrogen breath test using lactose tfest

meal (2 gfkg, maximum 50 gq).

Lactose mazlabsorption was detected in 16.7% of

children aged 1-2.9 years, the prevalence increasing with age to 39.5% of 3-5.9
year-olds and 88.5% of 6-8.9 years and reaching 91.7% of 9-11.9 year-old chil-
dren. We measured breath methane excretion status in 69 children (56 lactose-
malabsorbers and 13 lactose-absorbers) and found significantly higher breath

methane excretion in lactose-malabsorbers.

INTRODUCTION

Lactase deficiency with  resultant
lactose malabsorption is prevalent in
many parts of the world, especially
in populations of non-Caucasian origin
and studies from Asia reported a
high prevalence of lactose malabsorp-
tion among children and adults, with

Ehe condition having an early onset
1-61.

in both clinical and field conditions
breath hydrogen analysis has been
widely used in evaluating lactose
absorption. It is as accurate as
other tolerance tests in identifying
sugar malabsorption and has an advan-
tage of being non-invasive [7].
Recently, an increase in breath
methane excretion after ingesting
lactose has been shown in children
with lactose intolerance [8]. Metha-
nogenic bacteria produced methane
in the left colon by reduction of
hydrogen and carbon dioxide. An
increased  carbohydrate load may
provide increased hydrogen and carbon
dioxide production and this increases
substrate for methanogenic bacteria.
The present study was carried out to
investigate the prevalence of lactose
malabsorption in  Myanmar children
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and to study the methane excretion
in relation to lactose absorption
status.

SUBJECTS AND METHODS

The study was conducted on 125
children, 65 boys and 60 giris, between
one and 12 years of age from North
Okkalapa Township in Yangon. All
were apparently healthy, had not
taken any antibiotics and had no
gastrointestinal diseases during the
previous two weeks. The parents of
the children were informed of the
nature of the study and informed
consents were taken.

After an overnight fast, each child
was given lactose (2 g/kg, maximum
50 g) in 10% aqueous solution (maxi-
mum 250 ml). From all subjects,
breath samples for determination of
hydrogen concentration were taken
immediately before giving lactose,
and thereafter every 30 minutes for
3 hours. We collected extra breath
samples for the determination of
methane concentration from 69 chil-
dren. We had described our method
for collecting breath samples [9].
The children were asked to breath



once into a collection bag. To ensure
that we  obtained  end-expiratory
breath samples, we used T-valve
breath sampling plastic bags which
allow expired air from the dead
space to be discarded. The samples
were immediately transferred to 30
ml air-tight plastic syringes, and
were taken to the Department of
Medical Research where breath gas
(hydrogen, oxygen and methane)
measurements were made within 24
hours. The children were monitored
up to 48 hours after the lactose
meal for evidence of symptoms of
lactose intolerance.

Using the difinitions described below,
the children were classified as lac-
tose-absorbers or lactose-malabsorbers.
All lactose-absorbers were re-tested
within a week. They were given a
standard test mea! of 10 g lactulose
(15 ml Duphalac; Duphar B.V. Holland)
to determine their hydrogen-producing
status, and were classified as true
lactose-absorbers  or non-hydrogen
producers.

Analysis of hydrogen,
methane Ln breath samples

Analysis of hydrogen and oxygen in
the breath samples and normalization
of hydrogen concentrations  were
carried our as previously described
[9]. Two gas chromatographs (model
12 Microiyzer, Quintron Instruments
Co., Milwaukee) were used for measu-
ring hydrogen in breath samples. A

oxygen and

portable oxygen analyzer (Oxywarn
100 [, Draeger Instrument Division,
Blyth,  Northumberland, Australia)

was used to measure OXygen.

Methane was measured with a Model
16 Microlyzer equipped with a molecu-
lar sieve chromatographic column
(Quintron Instrument Co., Inc., Mil-
waukee, WI 53215). Dry air was
used as the carrier gas at a flow
rate of 35 ml per minute. The
chromatograph was calibrated with a
methane reference mixture in com-

pressed air (Quingas, Quintron Instru-
ment Co.). The smallest detectable
concentration of methane was 2
microlitres per litre, with a linear
accuracy response range of 2 to 200
microlitres per litre,

Working definiiions

Lactose malabsorption was defined as
a peak hydrogen >10 parts per million
{ppm) above baseline values in the
90-, 120-, 150-, or 180- minute
samples after a lactose test meal
Nonhydrogen production was defined
as a peak hydrogen <10 ppm above
baseline values in the 90-, 120-,
150-, or 180- minute samples follow-
ing lactulose. Peak hydrogen was
calculated as the difference between
the highest normalized breath-hydrogen
value in any one of the breath samples
collected 90- to 180-min after lactose
or lactuiose test meals, and the
lowest normalized  breath-hydrogen
value in any one of the 0, 30, or 60
min samples, Methane excretion was
defined as a reading of 3 ppm or
greater.

Statistical analysis

Data analysis was performed with
SPSS (Statistical Package for Social
Scientists Ver 5.01, SPSS Corporation,
Chicago, 1ll., USA) on a Toshiba
T3100e computer. Data are expressed
as mean * SEM. Comparisons between
breath methane concentrations among
groups (lactose-absorbers and lactose-
malabsorbers) were made using Stu-
dent's 't' test for unpaired samples
(two rtailed).  Temporal differences
in breath methane concentrations in
relation to time of collection were
assessed using Student's 't' test for
paired data (two tailed). The distri-
bution of lactose-absorbers and lac-
tose-malabsorbers  among  different
categories was analysed by Chi squared
test. Proportion of methane excretors
in relation to sampling time was
analysed by Chi squared test for
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trend [10). Differences were consi-
dered significant if p < 0.05.

Ethical considerations

The study was approved by the Medi-
cal Ethical Committee of the Depart-
ment of Medical Research, Yangon,
Myanmar.

RESULTS

Age and sex prevafence -

Of 125 children tested, 51 (40.8%)
were lactose-absorbers, 66 (52.8%)
were lactose-malabsorbers and 8
children (6.4%) were found to be
non-hydrogen producers. There was
no significant difference in the preva-
lence of lactose-malabsorbers accord-
ing to sex (47.7% of boys and 58.3%
of girls) and the data for both sexes
were combined for all subsequent
analyses.  Table -1 shows age group
specific prevalences of lactose-malab-
sorption. 16.7% of children under 3
years of age malabsorbed lactose and
the percentage of lactose malabsorp-
tion increased with age and 91.7% of
children aged 9~12 years were lactose-
malabsorbers.

Table 1. Number of lactose-malabsorbers and
lactose-absorbers in different age
groups among 117 children ‘aged 1

to 12 years
Age Lactose~ Lactose- Total

group [malabsorber (%)|absorber (%)|'°

1-2.9 y b (16.7%) | 20 (83.3%) | 24
3-5.0 y 17 {39.5%) 26 (60.5%) | 43
6-8.9 y | 23 (88.5%) 3 (11.5%) | 26
9-11.9 y| 22 (91.7%) 2 (8.3%) 1 24
All ages{ 66 (56.4%) 51 (43.6%) | 177

None of the children under five had
gastrointestinal symptoms such as
abdominal pain, diarrhoea, nausea,
vomiting, flatulence, borborgymi, but
21% of those older than 6 years of
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age with lactose malabsorption experi-
enced gastrointestinal symptoms.

Breath gas concentrations

Table 2 shows mean (* SEM) concen-
trations of breath methane and incre-
ments from basal values at different
sampling times in lactose~malabsorbers
and lactose-absorbers. Lactose-
malabsorbers had a  significantly
higher breath methane concentration
than lactose-absorbers at  180-min
sampling . time. A significant incre-
ment in methane concentration from
the basal values was observed in
lactose-malabsorbers at 120-, 150-,
and 180-min samples, but there were
no significant increments of methane
concentration ai any time in lactose-
absorbers.

Table 3 shows methane excretors
{methane > 3 ppm) and non-methane
excretors at basal (0-min) to 180-min
breath samples in both study groups.
The percentage of methane excretors
in lactose-malabsorbers increased
with time after lactose ingestion
with a significant trend (p < 0.001).

DISCUSSION

Studies on lactose malabsorption in
children and adults from Asia reported
a high prevalence of lactose malab-
sorption with an onset early in life.
The present study confirmed that the
overall prevalence of lactose malab-
sorption is high (56.4%) in Myanmar
children and lactose malabsorption
can be detected in 16.7% of children
1-3 years with the prevalence increas-
ing sharply afrter 9 years of age to
91.7%. A previoys study on Myanmar
village children under five years of
age also found 75% to be lactose-
malabsorbers {11}.  Also, a hospital
based study using blood glucose levels,
had demonstrated that 53% of 1-5
year old children and 92% of Myanmar
adults to be lactose-malabsorbers
[12]). © Brown and his colleagues in



Table 2. Mean methane (CHY4) production by lactose-malabsorbers and lactese-absorbers at diffe-
rent sampling times following lactose test meal
Lactose-malabsorbers l.actese~absorbers
. . CH4 ppm * CHh ppm *

Time (min) (Mean + SEM) (Mean + e} | (Mean + SiM) (Mean + sy | "
0 2.69 % 0.56 0 56 1.5% + 0.90 0 13

30 2.32 D47 -D.46 + 0.92 | 56 1.67 % 0.59 0.08 + 0.82 | 13

60 3.52 £ 0.63 1.89 & 1.27 | 55 1.6 & 0.82 0.15 + 0.84 | 13

90 3.83 ¢ O.Eﬂfa 1.56 * 1.09 | 54 1.69 + .71 0.15 * 0.56 | 13
120 5.02 * 0.76 2.57 + 1.06 | 54 3.31 £ 1.3 1.77 £ 145 | 13
150 5,08 + 0.74° o[ 2442 0.89 | 52 2.31% 093 f 0.7 2 1.% | 13
180 5.52 * 0.733’ 2.88 + 1,02 | 52 .92 *+ 1.03 0.38 +1.27 | 13

*
[H]

determined by substracting the baseline value from subsequent Cih levels

a3 = significantly higher (p<0.05) as compared to basal (0 min} value
b = significantly different between lactose-mallabsorbers and lactose-absorbers {p<0.05)
N = number of subjects
Table 3. Methane excretors {breath methame > 3 ppm) and non-methane excretors at different
sampling times in lactose-malabsorbers and lactose-absorbers
Lactose-malabsorber Lactose-absorber
Time Methane Non-methane % of methane Methane Non-methane % of methane
{min) excretor excretaor gxcretor gxcretor excretor gexcretor
0 17 39 30,4 3 10 23.1
30 17 39 30.4 b 9 30.7
60 22 32 4o.? 3 10 231
90 25 28 §7.7 3 10 23.1
120 30 23 56.6 4 9 30.7
150 29 23 55.8 3 10 23.1
180 32 20 61.5 2 11 15.4
Chi sguared test for trend Chi squared test for trend
X2 = 26.17 X2 = 0.02%
p < 0.001 p = not significant
their study on Bangladeshi children age in the present study, lactose
found a 20% prevalence of lactose malabsorption in a 9-month-old Myan-

malabsorption in well-nourished diarr-
hoea-free village children from 7 1o
18 months of age, with a prevalence
of 89% in those over 3 years of age.

We found a much

slower

transition

period, with a prevalence of 39.5% in
3 to 6 years, increasing to B8.5% in
6-9 years, reaching 91.7% at 9 to 12

years of age.
include children under

Although we did not
one year

of

By contrast,

previously [11].
also found 34% of children 1 month
to 1 year of age with lactose malab-
sorption, and 59% of those from 1 1o
2 years of age [3).
Jamaica
reported that

[13]

mar village child has

been

reported

A study in Thailand

and Peru
80%

Studies from
also

[14]

of children aged
>3 vyears to be lactose-malabsorbers.
jewish children studied
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in israel [15] had a much delayed
onset: no lacrose-mallabsorbers was
found in children less than 3 vyears
of age. A much lower prevalence of
lactose malabsorption was reported
from Finland [16] where the preva-
lence of lactose malabsorption in
adults is only 15% and only 4% in
the 7- to 11- year age-group. We
and other investigators [2,61 found
no sex preponderance in lactose-
malabsorbers.

Allthough Tadesse et al. [5] had

reported that Hong Kong children
with  lactose  malabsorption  lack
accompanying symptoms following

lactose meal, we found gastrointestinal
symptoms in 21% of lactose-malabsor-
hers over 6 years of age. However,
none of the under six-year-old chil-
dren had any complaints. There may
be a gradual loss of lactase activity
in our population as indirectly indi-
cated by a gradual increase of the
prevalence of lactose malabsorption
with age.

In the present study, 4.7% of the
enrolled subjects had breath hydrogen
concentrations of 220 ppm before
lactose ingestion.  This high fasting
hydrogen excretion is usually caused

by previously ingested fermentable
dietary substances. To overcome the
problem of high fasting hydrogen

values, peak excess hydrogen was
calculated as the difference between
the highest normalized breath-hydrogen
value in any one of the breath samples
at 90-, 120-, 150-, 180- mins, and
the lowest normalized breath-hydrogen
value in any one of the 0, 30, or 60
min.

In order to determine the temporal
relationship between lactose malab-
sorption and breath methane excretion,
the time course of breath methane
excretion were measured in lactose-
malabsorbers and  lactose-absorbers
up to 180 mins after lactose ingestion.
We found that methane production
increases  significantly  after 120

90

minutes in factose-malabsorbers
(Table 2). The trend of increment
is also significant (Table 3). However,
breath methane concentrations between
lactose-malabsorbers and lactose-~
absorbers were significantly different
cnly at 180 mins. Similar findings
had been reported by Meadows et al.
[17]. They found that methane
excretion by lactose-malabsorbers
rose significantly at 90 min and 120
min following the lactose load.
However, they found that the percen-
tage of methane producers (>1 ppm
above ambient air) in lactose intole-
rant children 1s not significantly
different from normal children.

Recently, Strocchi et al. [18] had
reported that extension of collection
time greatly enhanced the sensitivity
and specificity of lactulose malabsorp-
tion. Extension of methane collection
time following lactose load may
discriminate the  breath  methane
excretion status between lactose-
malabsorbers and lactose-absotbers.
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The cardiovascular responses to stress in Myaomar male subjects:

The influence of the family history of hypertension

Moe Sunn & Ngunt Wal |

Department of Physiology
Institute of Medicine 2, Yangon

The heart rate and arterial blood pressure respanses to mental {Arithmetic test)
and orthostatic (75° head - wp tilt) stress were studied in apparently healthy
young Myanmar male subjects {ege 20-28 yrs). It was found that the heart rate
responses {(measured with compwterized ECG system) to mental arithmetic and
orthostatic stress in the group with family history of hypertension (FH + group)
were significantly higher (p<0.05) than those without the family history {(FH -
group). The blood pressure responses (indirect sphygmometry) to both stresses
tended to be greater in the FH {+) group compared with those in the FH (=)
group. It was concluded that the cardiac responses to mental and orthostatic
stresses were greater in young Myanmar male subjects with family history of

hypertension compared with those without.

INTRODUCTION

Various workers indicated that the
principal difference between subjects
with a family history of essential
hypertension and those without was
that the former group showed a
greater heart rate [1,2] and blood
pressure [1,3] responses to mental
stress. A proportion of hypertensive
patients and normotensive children of
hypertensive parents exhibited an
enhanced responsiveness of the auto-
nomi¢ nervous system; 56 per cent
of ‘subjects with family history of
hypertension who showed the hyper-
reactivity to mental stress progressed
to established Thypertension within
one to four years [4]. This implies
that mental stress test may provide
some indications of development of
hypertension in a normal group. In
his review of the literature on cardio-
vascular response to stress, Herd [5]
stated that of all the modifiers
influencing the response to a psycho-
logical stressor, family history of
hypertension is the one most likely
to have an effect.
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Tilting has often been used as a
cardiovascular stress situation. Earlier
studies [6,7] indicated that hyperten-
sives differed from normotensives in
their response to orthostatic stress,
and one study [8] suggested that
postural blood pressure changes may
predict development of hypertension.
Borderline hypertensives have been
reported to show a greater total
peripheral resistance response [9] or
diastolic blood pressure response [8]
to orthostatic stress compared with
the normotensives.  Horikoshi et al.
[10], however, reported that changes
in heart rate, blood pressure and
plasma epinephrine levels in response
to standing and mental stress test
were not different in subjects with
and without- a parental history of
hypertension. The objective of this
study was to find out whether the
cardiovascular responses to mental
and orthostatic stress are influenced
by the family history of hypertension



in Myanmar subjects.

MATERIALS AND METHODS

Subjfects
Twenty-nine male medical students
(age 20-23 vyears) and 33 another

male medical students and male
staff members of the Institute of
Medicine 2 (age 20-28 years) partici-
pated in the mental stress test and
orthostatic stress test respectively.
History of hypertension present at
least in one of the parents or grand-
parents was taken as the presence of
family history of hypertension (FH
+). Those with a present or past
history of major systemic disease
and those taking medications were
excluded from the study. Informed
consent was obtained from all subjects.

Methods

Blood pressure and heart rate deter-
minations were carried out by a
single experimenter so as to eliminate
interobserver variability.  Heart rate
was read from the computerized ECG
system (Cardiovit AT - 3) in orthosta-
tic stress test; and in the mental
stress test, from the sphygmogram
obtained from a custom made model
consisting of blood pressure cuif, the
pressure tranducer and chart recorder
(WPA CQ 95). Blood pressure was
measured indirectly over the right
brachial artery using a mercury
sphygmomanometer  (Accoson)  and
the deflation rate was controlled in
a linear fashion at 2 mmHg sec-l,
Phase 1 and V sounds were recorded
as the systolic blood pressure (SBP)
and diastolic blood pressure (DBP)
respectively.

Mental stress fest

The subjects were requested not to
take food and drinks in the morning
of the test day. Each subject was
given a glass of cold drink sweetened
with one tablespoonful of sugar 15

minutes before the test. All tests

were perfomed between 8 am and 9
am. The subjects had been previously
familiarized  with  the laboratory
setting. After the attachment of
recording devices, they were seated
in a semirecumbent position in a
reclining chair. After a rest period
of 10 - minutes, baseline heart rate
and blood pressure were determined.
The subject was then asked to perform
mental arithmatic test: randomized
numbers (1 to 20) were orally pre-
sented to the subject, two numbers
at first and then one at a time; the
numbers were to be mentally added
consecutively as rapidly as possible.
The wrong answers were immediately
corrected. Blood pressure and heart
rate were recorded at 1 and 4 min,
during the five - minute test period
and at 1 and 5 min following the
test.

Onthostatic stness test

These tests were carried out in the
early afternoons. The subject was
asked to lie on a tilt-table which is
of weight bearing type with a foot-
board and a leather strap so that no
muscular effort would be required on
the part of the subject to maintain
the position. The table takes 5 sec
to rotate to the head-up tilt with a
75° angle from the horizontal. After
trial tiltings, the subject was allowed
a 15 min rest period on the tilt-table
in a horizontal position during which
heart rate and blood pressure were
recorded at 5 ~min intervals. The
values at 15 min were taken as the
supine resting blood pressure and
heart rate. The subject was then
passively titledto 75° head-up position
and the cardiovascular parameters
were again recorded at 1st, 2nd, 5th
and 10th minutes. The values at the
last time point were taken as the
orthostatic blood pressure and heart
rate. The subject was then passively
tilted back to the horizontal position
and the cardiovascular parameters
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recorded every 5 min for 15 min,

The responses were expressed as
changes from the control values.

Statistical analysis

The results are presented as means
+ SD. Changes from the control
values were tested using the Student's
paried t-test.  Differences between

the two groups were tested by Stu--

dent's unpaired t-test. Significarnce
level was set at P value of less than
0.05. i

RESULTS

There were no significant differences.

in baseline heart rates and blood
pressures between the FH+ and FH-
groups (Table 1).

The heart rate response to mental
stress was significantly greater (p<
0.05) in the FH+ group compared
with those in FH- group (Figure 1).

Table 1. Baseline cardiovascular data (mean

* S.0.)
Mental Stress Postural
Test Stress Test

FR(-)  FH(+) FH(-)  FH(+)
Number of
subjects 11 18 15 18
Systolic '
blood 14,2 [ 112.1 109.6 | 111.7
pressure +10.9 | £13.2 4.9 8.5
(mmlig)
Diastolic
blood 63.3 | 65.4 57.9 | 54.1
pressure | 210.0 | £8.7 9.8 1 +11.8
{mmHg )
oty T | 741 696 | 72 | 70
min) +h.4 3.1 1.6 | £10.1

The individual SBP and DBP responses
are shown in figure 2. In the FH+
group, 50 per cent of subjects showed
a high SBP response equal. to- or
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Fig. 1. Heart rate changes during mental
arithmetic test in FH+ group (n =
18} and fH- group (n = 11)
*(P<0.05 between groups)
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fig. 2. Increases in systolic blood pres-

sure, SBP {left pansl) and diastolic
bloed pressure, DBP (right panel)
during the first minute of mental
arithmetic test in FH- and FH+
groups. Bars represent mean value

greater than 20 mmHg (high respon-
ders) whereas only 27 per cent in
the FH- group exhibited the high
SBP response.

The heart rate increments during
orthostatic stress were significantly
greater (P<0.05) throughout in the
FH+ group compared with those in
the FH- group (Figure 3). The fall
in SBP and the rise in DBP (and
hence the fall in pulse pressure) in
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fig. 3. Heart rate responses to 75° head-up
titt (duration of the tilt indicated
by a thick bar) in FH+ group (n =
18) and FH- group (n = 15)
*(P<0.05 between groups)

response to the head-up tilt were
also greater (though not statistically

significant) in the FH+ group com-

pated with those in the FH- group
(Figure 4). Although postural hypo-
tension (falls in SBP and DBP of
more than 20 mmHg and 5 mmtg
respectively) was not observed in any
of the 33 subjects after head-up tilt,
postural  tachycardia  (heart  rate
increase of more than 30 beats/min)
was observed in 3 subjects with
family history of hypertension,
When the subjects were rerilted back
to the horizontal position, the cardio-
vascular responses become reversed:
heart rate and DBP decreased while
the SBP and pulse pressure increased.
The fall in heart rate was also signi-
ficantly greater (P<0.01) in the FH+
group than in FH- group (25.8 t 10.5
vs 16.7 + 7.3 and 25.0 + 9.5 vs 16.7 ¢
6.4 beats/min at S5th and 10th min
respectively).

DISCUSSION

Many studies [1-3] have demonstrated
that there is a small difference in
catdiovascular responses to  stress
between normotensives with a family
history of hypertension and those

ORTHOSTASIS

” i min 2 min Smin 10min
> 04 —
I
A -5-—
0.
i)
« BFH+
< 04 OFH-
30+
25.

A DBP({mmHg)
— - N
oA A S

A FULSE PRESSURE

-3 %

Fig. 4. Blood pressure respenses to ortho-
stasis (head-up tilt) in FH+ group
(n = 18) and Fid- group (n = 15)
SBP = Systolic blood pressure
DBP = Diastolic blood pressure

without such a history. We also
found that in Myanmar male adults,
the heart rate responses to psycholo-
gical stress in the form of mental
arithmatic in FH+ group were signifi-
cantly greater than those in the
age- matched FH- group; the blood
pressure responses also tended to be
greater in the FH+ group. It seems
that those with the family history of
hypertension triggered themselves to
higher levels of activation in response
to mental stress; the underlying
mechanism, however, are not known.

In humans, the maintenance of blood
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pressure on changing posture depends

largely on the sympathetic nervous
system.  When the subject is tiited
to head-up position, SBP falls and

this stimulates the baroreflex resulting
in increased heart rate and DBP.
This compensation is completed within

18-30 seconds, afterwhich the SBP
returns to within 5 mmHg of the
control value while heart rate and
DBP continue to rise [11].  Although

the general pattern of the cardiovas-
cular responses to  orthostatis s
similar, a decline in SBP of more
than 5 mmHg occurred on head-up
tilt in Myanmar subjects with family
history of hypertension.  This could
be interpreted as an inadequate
response on the part of the sympathe-
tic nervous system. The defect
may alsoc be on the afferent side of
reflex response to changing position
[12]. However, the range of SBP
changes upon standing had been said
to be considerably wide [13]. More-
over, marked heart rate and DBP
responses to head-up tilt observed in
FH+ group in the present study would
rather imply a marked increases in
efferent sympathetic activity.

Since enhanced heart rate responses
to mental and physical {(orthostatic)
stresses were observed in Myanmar

male adults with a family history of

hypertension, it may be concluded
that the genetic predisposition to
hypertension may play a role in

modifying the responsiveness to stress
in Myanmar subjects.
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Comparison of the different methods of parasitological diagnosis on patiénts

with cerebral malaria
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Parasitological diagnosis of cerebral
malaria is still not satisfactory.
Many times, these patients can be
diagnosed only after death or after a
day or two of admission to the hospi-
tal. This may be due to parasitized
red blood corpuscles being entangled
at the deep capillaries of internal
organs including brain. Hence, con-
centration method of finding parasites
in blood may help in the diagnosis of
cerebral malaria.

Apart from standard method (taking
thick and thin film) from the finger
tips and staining with Giemsa, there
are a number of published papers on
the diagnosis of malaria: concentration
method of  detecting Plasmodium
falciparum using microcentrifuge and
heparinized capillary tubes [1], collec-
ting bilood from antecubital vein
which vyield a higher parasite count
[2], acridine orange staining method
[3], Polymerase Chain Reaction method
[4], concentration method using
Becton Dickinson QBC 11 centrifugal
hematology analyzer [5], rapid diagno-
stic test (Parasight F test) using
DIP-STICK TEST by Bacton-Dickinson
Co., USA and chemiluminescent detec-
tion of reperitive DNA sequences of

P. falciparum.

Out of these different methods some
need special apparatus which are
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often costly and are not applicable
for the field conditions of the develo-
ping countries. Hence this study,
using equipment that are easily avail-
able in the developing countries was
carried out.

The objective of this study is to find
out the most suitable method of
finding malaria parasites in blood of
patients with cerebral malaria at
peripheral  hospitals of  developing
countries.

Sixty-nine . consecutive patients with
cerebral malaria who attended the
medical units of North Okkalapa
General Hospital with signs and
symptoms of cerebral malaria during
1995 malaria season were studied.

Blood samples were collected at the
day of admission to the hospital and
stained. Different methods of blood
collection and staining were used as
follows. {1) Routine method of
collecting blood from the finger tips
and stained with Giemsa. (2) Method
of blood collecting from the cubital
vein and stained with Giemsa.  (3)
The blood collected from the finger
tips, concentrated using microcentri-
fuge and heparinized capillary tubes.
The red blood corpuscles from the
upper part of PCV tube just below
the buffy coat were collected and
stained with Giemsa. (4) The blood



collected from the antecubital vein,
concentrated and stained as in (3),
and (5) Blood collected from finger
tip and stained with acridine orange.

Blood samples were collected all at
the same time. Except the ones for
acridine orange staining which need
fluorescence microscope, the other
blood samples were stained and para-
sites were detected at the same day.

Blood samples for acridine orange
method were collected on glass slides,
stored at (-4°C) and were stained
and observed under fluorescence
microscope at the end of every week
according to method of Shute &
Sudeman [6] and Mu Mu Sein Myint

{31.

The presence of parasites in the
blood samples were recorded according
to Bruce-Chwatt scale and the number
of parasites were also counted with
relation to white cell count.

The blood samples were also collected
from the different sites and the
different methods as mentioned above
to document the best method of
blood collection and stained with
acridine orange.

621 samples of blood collected from
different sites of the body and stained
with the different methods were
studied.

There was no significant difference
in the mean parasite count using
different staining methods.

Similar result was also recorded
when the parasite density using Bruce-
Chwatt scale was determined for
COmparison. But, there was the
trend for the other methods to show
higher parasite density when compared
with standard method of blood collec-
tion from the finger tip and stained
with Giemsa (Figure 1).

But the 4 patients who were negative
using standard methed of blood collec-
tion and stained with Giemsa, showed
positive parasite count with the
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fig. 1. Parasite  deasity  (Bruce-Chwatt

Scale) using different staining
methods

(&) Tinger tip (Giemsa)

(8) Vein (Giemsa)

(T Finger tip/PCV (Giemsa)
(D) Vein/PCV (Giemsa)
(E) finger tip  (Acridine aorange)

other four methods. The highest
count was recorded from the sample
of blood collected from finger tip
and stained with acridine orange,
though the sample size is small for
statistical analysis (Table 1).

When parasite density (Bruce-Chwatt
scale) was determined for comparison,
similar results were also recorded.

When the different blood collection
99



Table 1. Mean parasite count and S.D among % patients (who are negative by routine finger tip
blood eocllection and Giemsa staining method) using different staining methods

Patient's regisfer no.

Parasite count

Methods (Mean and 5.0)
Sr. 3 Sr. 6 Sr. 63 Sr. 66
Finger tip {Giemsa) 0 0 0 G 0
Vein (Giemsa) 11 16 135 202 91+81.058621
Finger tip/PCV (Giemsa) 25 7 22b b3p 173.5:174,23906
Vein/PCV (Giemsa) 30 31 350 516 231.75:209.63346
Finger tip (4.0) 163 266 516 941 471.5+299,92207

(P > 0.05, ANQVA)

methods with acridine orange staining
were compared, blcod collected from
the antecubital vein with PCV tubes
showed higher mean parasite count
per microliter. But there was no
significant  difference among  the
different methods.

Similar resuits were also recorded
when mean parasite density (Bruce-
Chwatt scale) was studied as the
comparison.

Though the 4 patients were negative
with the standard method of coliecting
blood from the finger tip and stained
with Giemsa, they showed positive
result with the other four methods
of blood collection and stained with
acridine orange.

When the mean parasites count of
the blood samples of these 4 patients
were examined for comparison, the
highest was recorded among the
samples of blood collected from
antecubital vein and PCV tube. But
the sample size is again small for
statistical analysis.

in this study there was no statistical
difference  between the  different
staining methods and between different
methods of blood collection. But,
when patients who are negative with
standard method of blood coilection
and stained with Giemsa are compared
with all four other methods of stain-
ing, all four showed positive results.
This is in accordance with the previous
reports [1-3].
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In the previous reports the method
of staining with acridine orange had
not been compared with the other
methods. - In this study acridine
orange staining method showed positive
rate as high as the sample of blood
collected from antecubital vein, PCV
tubes. Hence, we can conclude that
fluorescence staining method is better
than standard method.

In this study only four patients who
are negative with standard staining
method are compared with the other
new methods. Jf more samples of
blood who are negative with standard
staining method are available and
can be compared, we may he able to
document which is the best method
for the diagnosis of cerebral malaria.
Based on the present finding, it may
be concluded that the following
methods of (1) blood collection from
the antecubital vein, {2} blood collec~
tion with the PCV tube, (3) blood
collection from the antecubital vein
with PCV tubes and (4) acridine
orange staining are superior to stan-
dard staining method.

REFERENCES

1. Tin-Shwe, Khin-Myo-MNwe, Yupar, Aye-Aye-
Chit, Ko-Ko-Hla & Win-Myint. Concentra-
tion method of detecting the Plasmodium
Falciaprum using microcentrifuge and
heparinized capillalry tubes.  Myanmar
Health Sciences Research Journal 199k;
5(1): k7-49.




7.

Pe-Than-Myint & Tin-Shwe, The distribu-
tien of B. flsciparum in different parts
of the patient body.  Mesquito Borne
Diseases Bulletin T988; 5(3-4): 55-57.
My-Mu-3ein-Myint, Kay-Thi-Kyaw, Lyin-Hla-
Aye, Myint-Lwin & Ye-Htut, A rapid
diagnosis of malariz parasites by acri-
dine arlange staining method.  Myanmar
Health Sciences Research Journal 1993,
51 10-7k,

Sethabutr, 0., Brown, #&.E., Panyim, S.,
Kain, K.C., Webster, H.X. & f{cheverria,
P. Detection of P, falciparum by Poly-
merase chain Reaction in a field study.

Journal of Infectious Diseases 1992;
1661 1h5-148.
Moody, A.H., Cooke, A.H. & Chigdini,

P.L. tExperience with the Becton Dickin-
son QBC II centrifugal hematology amaly-
zer for hzemoparasiles. Tramsactions of
the Royal Society of Tropical Medicine

and fiygiene 1490; 8%: 782.

Shute, 6.8. & Sodeman, T.M, Identifica-
tion of malaria parasites by fluares-
cence microscopy and acridine orange
staining.  Bulletin of WHO 1973; &8:
591-556.

S g g

101



The Myanmar Health Sciences Research Journal, Vol. 8, No. 2, 1996

SHORT REPORT

The role of whole cell tube agglutination test in serodiagnosis of

pulmonary tuberculosis

*Thet Thet Man, *Manfar Aung, *Kyin HEa Aye & **Khin Nwe Qo

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

A rapid, reliable and inexpensive
serological test for the diagnosis of
tuberculosis would have great applica-
bility as a clinical, epidemiological
and public health tool. Thus the use
of simple whole cell tube agglutination
test as a serodiagnostic test for
pulmonary tuberculosis was studied.

Blood samples were collected from
Union Tuberculosis Institute and from
normal  healthy persons attending
Workers' Hospital for preemployment
medical check up (as a control group).
The control subjects were selected
as follows: who had no signs and
symptoms of pulmonary tuberculosis,
had chest X-ray diagnosed as no
active pulmonary tuberculosis, with
or without past history of pulmonary
tuberculosis and their age ranging
from 16-65 years. Informed consents
were obtained from all the patients
and control subjects. Then sera
were separated and stored at
-20°C before being tested.

M. tuberculosis H37 Rv strain was
cultured on 3% Ogawa medium and
incubated at 37°C for 6-8 weeks.
The selected colonies were picked up
and suspended in 0.85% sterile saline.
Four percent phenol was added and
incubated at 37°C for 3 days. Non-
viable tubercle bacilli were collected
by treating with N sodium hydroxide
and heated at 80°C for 30 mins.
The cell suspension was washed 3
times with 0.3% normal salire. The
antigen suspension was prepared by
suspending the final deposit in 0.3%
sterile saline giving a concentration
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of 4 mg (net wt) of cells/ml [L].

Serial doubling dilution of sera was
done upto 1:512 with 0.3% sterile
saline. Equal volume of homogenous
suspension of antigen was added to
each tube and incubated in 37°C
water bath for 2 hours and left for
30 mins at room temperature. The
tubes were kept at 4°C for 20-22
hours. Cob-web agglutination was
taken as positive and bution appear-
ance was taken as negative.

Sixty-seven blood samples were collec-
ted from test group 1 (AFB smear-

positive}. Twenty-five samples were
obtained from test group 2 (AFB
smear-negative}, From the control

group, 50 blood samples were coilec-
ted. All of the patients from test
group 1 and 2 had agglutinin titre of
1:128 and above. In the control
group 45 out of 50 normal persons
(90%) had agglutinin titres of 1:128
and below. Only 5 normal persons
(10%) had agglutinin titre of above
1:128. The sensitivity (True positive/
True negative + False positive b
100) of both test group 1 and 2 was
100% and the specificity (True nega-
tive/True negative + False positive x
100) of control group was 90% in
this study.  Since the vast majority
of the serum samples taken from the
normal control persons had titres of
1:128, it was decided that 1:128
should be adopted as the significant
level in differentiating positive and
negative tests.

In test group 1 with positive smears,



2 minimal lesions had a titre of
1:128. In moderately advanced cases,
14 had a titre of 1:256, 6 had 1:512
and 2 had 1:1024. A titre of 1:1024
was necorded in 43 far advanced
cases. In test group II with negative
smears, 15 minimal lesions had a
titre of 1:128, 1:256 in one moderately
advanced and 1:1024 in 5 moderately
advanced and 4 far advanced cases.

Five controls had a titre of above
1:128. One suspected case had a
titte of 1:512 not detected by minia-
ture chest X-ray, 4 cases had a
titre of 1:256, only two gave past
history of pulmonary tuberculosis.

The agglutinin titres were compared
during the successive follow-up visits
in the patients from test group L
The majority of these patients bhad
very high titres up to 1:1024 at all
three visits. Agglutinin  titres did
not decline significantly after anti-
tuberculosis treatment and might be
due to long-lived antibody which was
not related to improvement of the
disease condition. Thus this test
may not be wuseful to assess the
prognosis of the disease.

The results from the present study
indicate that the test is beneficial
for screening of pulmonary tuberculosis
(both AFB smear-positive and smear-
negative cases). The other advantages
are that it is economical, simple to
perform and needs no special appara-
tus.
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