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The effect of oral iodized oil on the breast milk iodine content
*Tin Khine Myint, **Khin Maung Naing, **Tin Tin Qo & **Thane Toe

*Physiology Research Division

**Nutrition Research Division
Department of Medical Research

The effect of oral iodized ¢il administration on the breast milk fodine concen-
trations was studied at different stages of lactation in two groups of women,
one control and the other, experimental group. A single dose of lodized oil
containing 400 mg iodine was given orally to each woman of experimental group
during the third trimester of pregnancy. Casual urine samples before dosing and
breast milk samples after parturition were collected. 37.5% of the subjects had
low urinary iodine excretion {ie. less than 50 ug per gram creatining). In the
control group, milk iodine concentrations were low compared to Western data.
Breast milk lodine concentrations were significantly higher in the experimental
group, as compared to the contrel group up te six months postpartum. A grester
part of icdine was found to be secreted in the colostrum and in most ceses, milk
iodine concentrations declined towards six months postpartum. The present study
indicates that oral iodized oil containing 400 mg iodine given during the third
trimester of pregnancy can effectively provide adequate iodine in the breast
milk for the infants for the first six months.

INTRODUCTION

Human milk is the only source of
food consumed by the babies during
the first months of infancy. There-
fore, it is essential that such food
should contain all necessary nutrients
in adeguate amounts. This is particu-
larly important for those elements
which are not stored by the foetus
in utero, eg. iodine. This applies for
developing countries including Myan-
mar, where few can afford nutrition-
ally adequate food supplements for
very young infants, Published data
on the breast milk iodine content of
the lactating women and its variation
during lactation and the effect of
control measures of lodine Deficiency
Disorders (IDD)} on the milk iodine
content are scanty. There is no
published report on the iodine content
of human milk in Myanmar. There-
fore, this study was conducted to
measure the iodine content of breast

miltk at different stages of lactation,
and to determine the effect of oral
iodized o0il administered during the
third trimester of pregnancy on the
breast milk iodine concentration.

SUBJECTS AND METHODS

Twenty four apparently healthy non-
goitrous pregnant women in the third
trimester of pregnancy, aged between
20 to 30 years, belonging to moderate
and low socio-economic classes were
recruited for this study while attend-
ing the antenatal care clinic at
Tower Lane Women Hospital, Yangon.
Afrer the collection aof casual urine
samples, each of the randomly selec-
ted 14 women was given two capsules
of iodized walnut oil containing 200
mg elemental iodine per capsule.
The remaining 10 served as control.
After childbirth, breast milk samples
were collected during the colostral
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(3 days postpartum} and transitional
(14 days postpartum) periods and
then at monthly intervals upto six
months.

Urinary iodine excretion was measured
according to Zak method modified by
Benotti land Benotti [1]. Urinary
creatinine was measured according to
the alkaline picrate method of Bonsnes
and Taussky [2]. Total iodine content
of breast milk was determined by
the method of Moxon and Dixon [3].

Student's 't' test was used for the
statistical analysis.

RESULTS

Urninary Lodine excretions

In the control group, urinary iodine
excretions varied from 37.5 to 107.5
(Mean * S.E. = 72.1 £ 7.34} ug per
gram creatinine. In the experimental
group, urinary iodine excretions varied
from 21.8 to 102.7 (Mean * S.E. =
50 + 5.04) ug per gram creatinine,
There was no significant difference
in urinary iodine excretions between
the control and experimental groups
(Table 1).

Breast milk {odine concenthations

A total of 177 breast milk samples
(69 from the control and 108 from
the experimental subjects) were
analysed. In the control group, milk
iodine levels varied from 1.8 to 17.4
ug per 100 mi. Mature milk iodine
levels had a median value of 3.5 ug
per 100 mL. In the experimental
group, milk iodine levels ranged from
3.6 to 1,300 ug per 100 ml. Median
value of mature milk iodine levels
was 9.8 ug per 100 mL. Very high
values (1,300, 720 and 324 ug per
100 mL) were found in the colostra
of three experimental subjects who
delivered their babies only a few
days after oral administration of
iodized oil capsule. When mean milk
iodine levels between the two groups
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Table 4. Urinary icdine excretions (ug/g

crestinine)
Sr. Mo Control Experimentsl
group group
1 4.8 63.3
? h3.2 57.3
2 62.0 56.32
l 88.9 31.0
5 37.5 46,2
6 81.5 52.6
M 107.5 bz,7
f 98.9 kg.9
9 56.3 21.8
10 80.0 102.7
11 38.4
12 50.0
13 51.4
14 35.4
n 10 14
Mean 72.1 50,0
3.0, 23.2 18.9
S.E. 7.34 5.0k

were compared according to the
stages of lactation, the levels of the
experimental group were found to be
significantly higher throughout the
first six months. In both groups,
with the exception of a few cases, .
milk iodine levels declined toward
the end of the period of lactation
(Table 2.).

The average amount of iodine con-
sumed per day by the infant from
the breast milk was computed from
the average concentration of iodine
found in 100 mL of milk at different
stages of lactation and the average
amount of milk consumed per day by
the infant for that age (Table 3).
The quantity of milk consumed by
the infant is based on the breast
milk intake of exclusively breast-fed
Myanmar infants from birth to 5
months from the study by Khin Maung
Naing and Tin Tin Oo [4] and for
age six months, from the study by
Khin Maung Naing et al. [5]. The



Table 2. Milk icdine levels {uq/700 ml)
(Mean = $.0.)
Sr.No. Time I 11

1 folostrum 7.2k 704,81
+ k. B3 ¢ 387.37

(14)

LYY

+ 18.53

(8) (11

2 Transitional 7.2% 25.39
+ 3,99 220,05

{10) (14)

3 One month 3.76 19.99
*0.87 o+ B.8E

(9) (14}

4 Three months 3.29 9.87
+ 0.5 & 5.17

M (1)

5 Six months 2.68 6.74

+ 0.9 ¢ 2.21

(8) (11)

I = Control grouwp

[ 1.

11 = Experimental group
* 3 Subjects with high values were excluded
Parenthesis = No. of subjects

estimated average daily iodine consum-
ption of the infant from the breast
milk (Mean + S.E.) was 19.5 % 1.16
ug per day for the control group and
65.81 8.3 ug per day for the expen-
mental group.

DISCUSSION

Mean unnary iodine excretions he-
tween 30 and 75 ug per gram creati-
nine was graded as mild iodine defi-
ciency. The low urinary iodine excre-
tions of the pregnant women in this
study indicate that they are mildly
deficient in iodine probably reflecting
the low iodine content in their food
which are generally dependent on the
geochemical environment in  which
they are grown.

Most of the iodine was found to be
secreted in the colostrum, confirming

the statement of the importance of
colostrum for the health and nutrition
of the infant. Very high milk iodine
levels found in the colostra of the
three experimental subjects provided
the evidence that iodine from oral
iodized cil capsule was readily absor-
bed from the gastrointestinal tract
and quickly distributed tothe mammary
glands. Much higher levels (ie. mode
= 150 ug/l., range BO to 7,000 ug/L)
had been reported in human milk
samples from Japanese subjects who
consumed dietary algae, known to be
rich in jodine [7].

Individual variation of milk iodine
levels was very wide among the
experimental subjects and was probably
due to the fact that breast milk
iodine content was influenced by
dietary iodine intake as well as by
the contribution or substraction from
the body stores depending on the
previous iodine status of the individual,
The cost of maintenance apart from
lactation which varied with the acti-
vity of the thyroid gland also influ-
enced milk iodine concentration.

Mature milk iodine concentrations of
the control group were low compared
to the values from other countries
[8] (Table 4), except Zaire where -
goitre was highly endemic. WHO
report mentioned that the range of
milk iodine concentrations obsetved
under usual conditions was 5.5 to 6.5
ug/dlL. Gushurst et al. [9] analysed
the iodine content of mature milk
samples from  white middie-class
volunteers living in MNorth Carolina
and reported the values ranging from
2.9 to 49 ug/dL, mean 17.8 ug/dL,
median 14.6 wug/dL, S.D. 12.7 ug/dL.
Mature milk iodine levels of the
experimental group were quite com-
parable to their results.

Median iodine intakes of the infants
reported by WHO/IAEA [8] were all,
with the exception of Zaire, within
the nartow range of 36-45 ug/d, and
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Table 3. €stimated daily icdine consumption of infants (ug/d)

Estimated daily lodine intake (ug/d)

Menth of Quantity of milk consumsd
lactation datly (nl) Control group Experimental group
One Lgo* 18.64 99.15
Two 585% 16.15 79.85
Thres h27* 20.63 61.88
Four 675* 24.37 59.67
Five : 688* 19.61 50.10
Six b56** 17.58 by, 21
Mgan * 3.E. 19.5 £ 1.16 65.81 £ 8.3

*khin Maung Naing & Tin Tin 0o (1997)
**Khin Mayng Naing, Tin Tin 0o, Kywe Thein & Nwe Nwe Hlaing (1980)

Table 4. Amounts of iodine found in human milk (ug element per 100 ml milk)

Milk iodine

Study area No.
Minimum Medfan Maxlmum
Myanmar** 7 2.6 3.2 4
(14) (4.0)  (8.7)  (23.6)
Guatemala* 25 0.3 6.0 234 .2
Hungary* 31 1.1 bk 19.2
Migeria* 7 1.3 6.2 12.4
Phillippines* 11 1.5 5.7 15.1
Sweden* 16 1.7 5.6 17.2
laire* g 0.3 0.5 153.9

**pPresent study

*WHO/TAEA collaborative study (1987)
- All samples from third month of lactation

- Unsupplemented group

- Parenthesis = Iodine supplemented group
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was in remarkable agreement with
the dietary allowance of 40 ug/d
recommend by NAS [10]. When
compared to this, the daily iodine
intake of the infants was very low in
the control group throughout the
first six months. In the experimental
group, the daily iodine intake was
adequate for the infants upto six
months.  These findings emphasized
the need to supplement iodine to the
pregnant women living in iodine-
deficient areas so that breast milk
contains adequate iodine for young
infants.
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ldentification and anatomical characterisation of Yardan zeet
Mya Buin & Marfar Luwin

Pharmacology Research Division
Department of Medical Research

An indigenous medicinal plant growing in Myeik, Tanintharyi division whose
bitter fruit commonly known as Yardan zeet is very similar to the vernacular
name of the Chinese drug "Yadanzl" the ripe bitter fruit of Brucea javanica (1.)
Merr. Due to the similarity in the commen names, the specific nams of Yardan
zeet plant obtained from Myeik, was identified taxonomically. VYardan zeet fruit
svailable in Yangon market as antidysenteric drug was also identified by com-
paring the macroscoplc features and microscopic characters with that of the
identified Yardan zeet from Myeik. Yardan zeet plant growlng in Myeik was
ldentified as Brucea javanica (L.) Merr., belonging to the family Simaroubaceas.
The macroscopic features and microscopic characters of Myeik and market Yardan
zeat frults were identical. The findings from thkis study revesls that Yardan
zeet fruits are of the same species as the Chinese drug "Yadanzi™ the bitter

fruit of Brucea javanica (L.) Merr., Simaroubaceae.

INTRODUCTION

An indigenous Myanmar medicinal
plant whose bitter fruit locally known
as "Yardan zeet" is very similar to
the vernacular name of the Chinese
drug "Yadanzi®, a bitter fruit of
Brucea javanica (L.) Merr. Yardan
zeet 1s also a bitter fruit available
in local drug store as an antidysente-
ric drug.

The extremely bitter fruit "Yadanzi"
have been used in traditional Chinese
medicine for centuries, particularly
for the treatment of malaria and
dysentery. The antimalarial principal
of the fruit was reported to be
highly water soluble, heat stable and
also possess antiplasmodial effect.
The water soluble bitter substance
was also reported for its amoebicidal
activity [1].

Myint Oo [2] reported that 50 percent
alcoholic extract of Brucea sumatrana

centration, producing average mortality
rates of 79.5 to 85.0 percent. The
extract at dose level of 100 mg/kg
was also tested against intestinal
amoebiasis in guinea pigs and was
found to be effective giving more
than 35 percent residual infection
rates,

Chang and But reported the in vitro
antiamoebic effect of the aqueous
extract or ether extract of Yadanzi
and also on the clinical findings of
(Yadanzi) kernel, the crushed kerneal
and the powders of the defatted
kernel respectively, for their therapeu-
tic values in acute or chronic amoebic
dysentery and in carriers when admini-
stered orally [1].

Mar Mar Nyein et al. [3] reported
that 50 percent alcoholic extract of
Brucea sumatrana Roxb. "Yardan
zeet"” when tested on 12 organisms
of bacteria Escherichia coli, Klebsiella
pneumoniae, Proteus mirabilis, Proteus

Roxb. "Yardan zeet" possess amoebici~
dal activity on four strains of Enta-

vulgaris, Pseudomonas aeruginosa,
almonella Salmonella

moeba histolytica at 100 ug/ml con-
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Shigella shigae, Staphylococcus aureus

aureus and  Vibrio cholerae eltor
shows a small zone of inhibition only
on Proteus vulgaris, Salmonella para-
typhi and Shigella boxau. AltEougE
a small zone o% inhibition was observed
on the above three organisms, it was
suggested by the author that the
extract does not possess any bacteri-
cidal or bacteriostatic activity, due
to the high titre (5 mg/ml) concentra-
tion when tested for minimum inhibi-
tory concentration.

It was also reported that '"Yadanzi"
(Brucea javanica (L.) Merr.) had no
marked inhibitory or lethal action
against Shigella dysenteriae, Salmonella
typhi, Vibrio cholerae and other
common pathogenic bacteria [1].

Pavanand et al. in 1986 [4] conducted
the in vitro antimalarial activity with
various crude extracts of B. javanica
fruit, of which crude “chloroform
extract was found to be most active.
He further confirmed the activity
with the three compounds bruceine
A, brucein B hydrate and brucein C
isvlated and purified from the chloro-
form extract against multidrug resis-
tant Plasmodium falciparum. All the
three compounds were reported to
have the most potent antimalarial
activity and the results were compar-
able to the new antimalarial drug
mefloquine.

In 1987, O'Neil et al. [5] also
reported the in vitto and in vivo
antiplasmodial activities of the crude

extracts of B. javanica fruit. Of the
crude extracts, the methanolic, chloro-
fromic, butanolic and aqueous were
relatively highly active in vitro having
IC5sp values of 0.5 ug/ml, whereas
the petroleurn ether extract showed
low activity (iICsp of 50 ug/mi). in
the in vivo Plasmodium berghei infec-
tions, chloroformic and  butanolic
extracts were both shown to be
highly active and highly toxic, whereas
the aqueous extract was considerably

less active without any toxicity.

The in vitto and in vivo antimalarial
. ITT ——— mer——
activities of these aqueous extract
lend some support to the highly
water soluble antimalarial principle
present in the fruit, as well as to
the drinking of teas made from
Brucea javanica (L.) Merr. fruits as

antimalarials in  traditional medicine
(1,51,

Chang and But [1]} reported on the
clinical findings of a group of 27
malarial patients treated with capsules
prepared from 5-15 kernels orally
three times daily after meals for 5
days. After treatment 85.2% had no
further malaria attacks and 25 bad
negative Dblood smears. Another
group of 67 cases with tertian malaria
were similarly treated. Of which 58
were also reported to be cured with
no adverse reaction.

Two species of Brucea namely Brucea
amarissima Desv. (synonym - Brucea
sumatrana Roxb.) and Brucea ~mollis
Wall. were mentioned in Hundiey [8]
to be distributed in Myanmar. The
former is widely grown in Myeik and
Tanintharyt, while the latter species
in Maymyo, Pakokku and Tanintharyi.
Among the synonyms of Brucea javanic
(L.) Mert.,, are Brucea sumatrana
Roxb. and Brucea amarissima Desv.
[1,6,7]. The above two synonymous
names give the information as to the
distribution of Brucea javanica (L.)
Merr. in Myanmar.

Due to the similarity in the vernacular
names and the medicinal value bet-
ween Myanmar drug "“Yardan zeet"
and Chinese drug "Yadanzi” (Brucea
javanica (L.) Merr.), it is of interest
to identify the specific name of
"Yardan zeet" and verify whether
they are of the same species.

Therefore, this study was undertaken
to identify the specific name of
"Yardan zeet" plant from Myeik and
also compare with Yangon market
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sample, macroscopically and micro-
scopically.

MATERIALS AND METHODS

The plant materials used for identifi-
cation were obtained from Myeik,
Tanintharyi division. Market Yardan
zeet was purchased from the local
drug store in Yangon. A voucher
specimen has been deposited in the
herbarium and catalogued in the
crude drug museum of the Pharmaco-
logy Research Division, Department
of Medical Research.

The plant was identified by references
to description given by Nooteboom
[8), Hooker [9f and Brandis [10].
For anatomical studies permanent
transverse sections of the fruits were
made following the usual plant micro-
Eec}fnique by Johansen [11] and Gray
121,

RESULTS

Morphotfogy

Shrubs with very large compound,
alternately arranged, imparipinnate
leaves; with 3-5 pairs of opposite
ovate-oblong to ovate-lanceolate
leaflets, with acuminate tip and flat
spot-like glands along the serrate
margins situated under the teeth on
the under surface of the pubescent
leaflets; petioles sparsely pubescent.
Flowers very small, unisexual in
axillary inflorescences, consisting of
unbranched receme-like thyrses.
Female flowers tetramerous, pubes-
cent. Fruits dried ovoid drupes, 1-4
together of black to brownish black
and reticulate surface, with pubescent
pedicels were identified as Brucea
'iavanica (L.) Mers., belonging to the

amily Simaroubaceae (Fig. 1 & 2).

The morphological characters  of
Yardan zeet plant from Myeik and
characters of Brucea javanica (L.)
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Yordon reel plant Brucea jovonica(L.} Merr.

fig. 1. Twig in flower and fruit

FiréalLt  FLOWFR

TN CRnT

Fig. 2. Floral parts

Merr. cited from Nooteboom [7],
presented (Table 1 & 2).

are



Taple %. Comparative morphological characters of Yardan zeet plant (Myeik) and Brucea javanica

{L.) Merr.

Morphological
characters

Yardan zeei plant
(Myeik}

Brucea javanica (L.)

Merr.

Habit
Leaves

Peticles
Leaflets

Petiolules
{a) lateral
{b) terminal
Inflorescence

Shrub

Compound, alternate,

21.0-40.0 cm long

imparipinnate

8.0-12.0 cm, sparsely pubescent
Opposite, 3-5 pairs ovaie-
lanceolate, 3.0-%.0 cm x 1.5-5,0
cm, bluntly serrate with flat
spat-like glasds aleng the wargin
situated vnder the teeth on the
under surface of the pubescent
leaflets

2-8 mm, pubescent
%22 mm, pubescent
axillery, receme-like thyrse

Shrub
Compound, ziternate, 20.0-50.0 cm
long, imparipinnate

5.0-10.0 cm, sparsely pubescent
Opposite, 3-6 pairs, ovate-oblong
to avate-lsnceolate, 3.5-11.0 x
1.5-5.0 cm, bluntly serrate or
creanate with flat spot-like
glands along the margin situated
under tre teath on the under
surface of the pubescent leaflets

2-9 mm, pubescent
3-40 mm, pubescent
axillary, receme-~like thyrce

Table 2. Comparative floral parts of Yardan zeet plant (Myeik) and Brucea javanics (L.} Merr.

floral parts

Yardan zeet plant
(Myeik)

Brucea javanica (L.)

Merr.

Female flowers
(pistillate)
Pedicels
Sepals

Petals

Qvaries

Fruits

Small, unisexual

2-3 mm, pubescent

b, connate at the base,
ovate-elongate, small, 0.5~1 mm
x 0.3-0.5 mm, pubescent

b, ovate-oblong, small, 1-2 mm x
0.5-7 mm, pubescent algng the
midvein on the outer surface

b, free, ovoid, styles coherent
at the base, stigma bent over
the top of the ovary; disks
thick with & lobes

Dried ovoid drupes, T-&
together

Small, unisexual

2.5 mm, pubescent

b, connate at the base, ovate-
elongate small, 0.5-1 mm x 0.3-0.5
mm, pubescent

b, ovate-oblong, small 1-2 mm «x
0.5-1 mm, sparsely pubescent to
glabrous

b, free, ovoid, styles coherent

at the base, stigms bent over the
top of the ovary; disks thick with
b lohes

Oried ovoid drupes, 1-k together
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Table 3. Comparative macroscopical features of Bruces javanica (L.) Merr., Myeik and Yangon
Market Yardan zeet fruits

Fraft
Species Fedicel length
Features Size

Brucea javenica (1.) Ovoid, black, reticulate b -5-7nmm 2 -6mm
Merr.

Yardan zeet {(Myeik) Ovoid, black to brownish black, 4 -5-7mm 2-4-6mm

reticulate
Yardan zest Ovoid, black to brownish black, 5-6-7mm 2-4-6mm

(Yangon market)

reticulate

Table 4. Comparative microscopic characters of Myeik and Yangon market Yardan zeat frults
Yardan zeet fruit
Tissue
Myeik Yangon market

Epicarp 1-3 layers, cubical cells, 1~k layers, irreqular cells,
Wy-26u-~-30uy % y-28u-32u 3

Mesocarp ‘ 15-20 layers, irregular thin-walled 15-20 layers, irregular thin-parenchy-
parenchymatovs cells, 1 v - 20 v matous cells, 15 v - 25 4 - 30 u,
- 30 u, consisting of rosette consisting of rosette aggregates of
sggregates of calcium oxalate calcium oxalate

[ndocarp Composad of lignified sclerenchyma Composed of lignified sclerenchyma
cells; cells;
Duter region of oval, lignified Outer region of oval, lignified
sclerenchyma 1% - 24 v - 30 v, sclerenchyma, 16 u - 30 u - 36 u.
Inner region of rosette sclerenchyma  Inner region of rosette sclerenchyma
cells, 10 v - 12 u - 16 u, with cells, 10 u - 12 u - 16 u with
monoclinic prisms of calcium monoclinic prisms of calcium oxalate
oxalate

Testa Thin, with thin-walled polygonal Thin, with thin-walled pelygonal

{Seed coat)

Cotyledons

parenchymatous cells,
% u-386u-728u

Composed of thin-walled hexagonal
parenchyma cells, 14 u - 44 y - 56 u,
filled with starch grains

parenchymatovs cells, 16 uw 40 u - 60 u

Composed of thin-walled hexagonal
parenchyma cells, 12 v - 46 u - 68 u,
filled with starch grains
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Macroscopical geatures

Macroscopic features of the mature
dried Yardan zeet fruits from Myeik
and Yangon market samples are
presented (Fig. 3 & Table 3).

MARKET

Fig. 3. Mature fruits

Microscopical characters

The comparative microscopical charac-
ters of the transverse sections of
Yardan zeet fruit wall and seed from
Myeik and Yangon market are pre-
sented (Table 4, Fig. 4 & 5).

MYEIK MaRKET

fig b. Transverse section of fruit wall

MARKET MYEiK

Fig, 5. Transverse section of seed

DISCUSSION

The morphological characters of the
plant which bear the bitter fruit
Yardan zeet from Myeik presented
(Table 1) are in conformity with
Brucea javanica (L.) Merr. by refer-
ence {o description given by Noote-
boom [7]. From these taxoncmic
characters (Fig. 1 & 2), Yardan zeet
plant grown in Myeik, Tanintharyi
division was identified to be Brucea
javanica (L.} Merr. belonging to the
%a I

rmily Simaroubaceae.

On the basis of the similarities in
the macroscopic features and micro-
scopic characters (Fig. 3 Table 3 &
Fig. 4, 5 & Table 4), Yangon market
"Yardan zeet" was identified and
confirmed to be Brucea javanica (L.)
Merr.

The findings from this study reveals
that "Yardan zeet" plant Brucea

javanica (L.) Merr. from Myeik and
the bitter fruit of Yangon market

Yardan zeet are the same species as
the Chinese drug "Yadanzi" the extre-
mely bitter fruit of Brucea javanica
(L.) Merr.

As reviewed in the literatures, the
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Chinese_drug "Yadanzi" was “teperted
for the its antimalarial activity.
Smge Myanmar "Yardan zeet" and
Chinese drug '"Yadanzi" is exactly
the same  species, which- is Brucea
javapict’ TL. ““Merr., it will  be’ very
interesting ‘to  investigate  whether
"Yardan zeet" Brucea. javanica - (L.)
Merr. growing in annm - possesses
similar antnmalanal actwuy A
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Comparative study on detection of urease activity by CLO Test Kit and
Microtiter Biopsy Urease Test Kit for evaluation of
Helicobacter pylori

*Tin Aye, **Than Than Swe, **Kyaw HEa, ***Tin Nu Swe,
**¥¥Khin Saw Aye, ***Khin Myat Tun, **Aung Kyaw titoo,
¥ENgunt Win & *Myo Thein

*Bacteriology Research Division,
***Clinical Research Division
Department of Medicat Research

**Gastroenterotogy Unit
New Yangon General Hospital

A Microtiter Biopsy Urease Test (MBUT) for the detection of Helicobacter pylori
was evaluated in the drug trial study cenducted in the Endoscopy Department of
New Yangon General Hospital. The MBUT was compared with commercially available
urease test (CLO Test). Both CLO test and MBUT were performed om antral and
fundal gastric tissues biopsied from 35 subjects who underwent upper gastro-
intestinal endoscopy. 29 (83%) cases were positive for Helicobacter pylori when
tested by CLO test and MBUT. Thus the sensitivity and specificity of MBUT
relative to CLO test was both 100% respectively. Tested by MBUT, the uresse
reaction was positive in 8%% of cases within 2 hours and 90% within 3 hours.
Tested by CLO test, it was positive in 60% of cases within 2 hours and 67%
within 3 hours. The accuracy of MBUT was thus similar to that of CLO test for
the detection of Helicobacter pylori. Moreover, MBUT is not expensive, can be
prepared locally, packed in test kit form and can be supplied to gastroentero-
scopy units for diagnestic and treatment perpeses,

INTRODUCTION

Helicobacter lori (HP) has been
associated witlE active chronic gastri-
tis. It is implicated as primary
etiologic factor in the pathogenesis
of gastric ulcer, duodenal ulcer disease
and non-ulcer dyspepsia [1]. Recent-
ly, evidence has suggested that Helico~
bacter pylori infection may be asso-
ciated with gastric cancer {2].

Because of  Helicobacter  pylori's
etiologic role, various methods have
been devised 1o detect its presence
in human gastrointestinal tract.

The most commonly used methods
are outlined as follows:

(1) Rapid urease test [3]

(2) Cultural method for isolation and
identification of H. pylori

(3) Histological examination of gastric
biopsies

(4) [13C] labelled urea breath test

(5) Setological assay

Each method has its distinct advan-
tages, disadvantages and applicability
in particular situations.

The parameters of sensitivity, specifi-
city, reaction time for a positive
result, simplicity, feasibility, invasive-
ness and cost of the test are the
main factors to be considered for
the recommendation for its use.
Hence, rapid urease test, the most
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simple, is one of the most suitable
tests to be adopted in our study.
After reviewing many references, we
decide to choose the Microtiter
Biopsy Urease Test (MBUT) as des-
cribed by Hazell et al. [4].

The aim of this study was to evaluate
MBUT and to compare it with CLO
test (Commercially available rapid
urease test by Delta West, Bentley,
Australia).

METERIALS AND METHODS
Patients

The total number of subjects studied
was 35 (23 males and 12 females;
mean age, 38 yearsy range, 23-358
years).

Detailed history and medical examina-
tion were recorded in a standardized
protocol.

Informed consent was obtained from
all cases taking part in the study.

Endoscopy was performed with over-
night fasting as a routine procedure
in Endoscopy Room in New Yangon
General Hospital. At each endoscopy,
two antral and two fundal biopsies
were taken ' simultanecusly from each
case for comparative study of CLO
test and MBUT.

Rapid uhrease detfection

CLO test: was used as standard to
compare with locally prepared MBUT
throughout the study. CLO test was
performed according to the instruc-
tion manual provided by the manufac-
turer (Delta West Limited, Australia).

MBUT: Reagent containing urea (2%),
phenol red (0.05%) and sodium azide
(0.02%) in 100 m! of 0.01 M sodium
phosphate buffer pH 6.5.

Procedure: By a dropper bottle, appro-
ximately about 50 ul of the reagent
was added to each well of the micro-
titer tray. Tissue from a pinch
biopsy specimen of the gastric mucosa
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was placed intc the well and sealed
with clear adhesive tape. The elapsed
time for a predetermined end point
colour (dark pink) to be reached was
recorded for all urease positive bio-
psies. The tissue was classed negative
if no significant colour change deve-
loped overnight when compared with
an uninoculated control. Half hourly
readings to detect colour change
were done up to 6 hours and final
reading was done after overnight
incubation.

RESULTS

Of 1he 35 cases, 29 (82.8%) were
positive and 6 (17.1%) were negative
by both CLO and MBUT. Both tests
performed simultaneously gave similar
results showing a complete concor-
dance {Table 1).

Teble 1. The results of MBUT compared with
CL0 test for rapid detection of
urease in  Helicobacter pylerd
infected cases

MBUT
(+) -y
CLD (+) 29 0
{-) 0 6
Total no. of cases 29 + b =35

However, there was difference in the
reaction time observed between these
two tests, MBUT was positive in
83% of cases within two hours and
90% within three hours compared
with 60 and 67% of cases for CLO
test at the same time, whereas
about 90% of cases were positive in
6 hours by both tests. The time
course for positive results for both
tests was shown in Figure 1.

Thus MBUT performed in our study
had the same sensitivity and specifi-
city when evaluated against CLO
test. In this study, histology was
positive in 24 (69%), thus it showed



percent positive
120

3 ] 5 6 ' 24
time elapaed (hours)

Fig. 1. Time elapsed befere a positive
rasult for the MEYT and {LO test

that MBUT was morte sensitive than
histology.

Of the 35 cases studied, endoscopy
revealed duodenal ulcer in 8 (23%),
erosive gastritis in 6 (17%), chronic
gastritis in 6 (17%), superficial gastri-
tis in 10 (29%) and 5 (14%) with
normal endoscopic findings. Rapid
urease tests gave positive results in
all cases associated with ulcers,
whereas, endoscopic findings in cases
without ulcers were not helpful in
predicting the presence of H. pylori.
In this. study, normal endoscopic
findings were observed in § cases, of
which, 2 (40%) cases gave positive
results in  both wurease tests and
histology and 4 (80%) cases were
positive in urease tests {Table 2).

DISCUSSION

Rapid urease test is a sensitive and
highly specific indicator of H. pylori
infection. It is used as one of the
routine tests by the gastroenterolo-
gists. It is an invaluable aid in the
primary patient assessment and follow-
up cases especially when the antibac-
terial therapy benefits cases with
active chronic gastritis associated

with H. pylori {4].

Table 2. Predictive value 'of -endoscopic
findings in relation to rapid
urease test

Rapid urease

Ho. of Endoscopic findings tests

Cases CLo MBUT
+ - + -

8 Duodenal ulcers § 0 8 0

6 Erosive gastritis 6 0 6 0

6  Chronic gastritis 5 1 5 1
10 Superficial gastritiss 6 & 6 &
5  Normal endoscopy R T I
35 "2 6 29 &

Various kinds of urease tests had
been formulated. Urea broth used in
the routine bacteriology was intro-
duced first. Later, development of
commercially available CLO test
followed. N is amounted gel pellet
containing urea, phenol red indicator
and bacteriostatic agent. Addition
of bacteriostatic agent obviates the
need of the aseptic techniques in
collection and Dbiopsies. However,
CLO test is expensive ‘with limited
shelf life. ‘

Reagents needed for preparation of
rapid urease test kits are available °

in most microbiology laboratories.
MBUT was prepared locally and
standardized as specified. The study

carried out to evaluate its sensitivity
and specificity with CLO test shows
that it was as good as CLO test
even though the study number was
small. Similar results were also
reported by others [S).

MBUT contains not only the reagents
mentioned in CLO test kit, but also
sodium phosphate which has a buffer-
ing property to protect the solution
from the changes of pH as well as
to use the test in semiquantitative
studies [5].

Each component of the reagents
from MBUT can be prepared, premixed
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and stored in 4°C for certain period
of time. Those urease test formulae
without the addition of buffering
chemicals has to be premixed just
before use to prevent the shift in
pH.

MBUT is in liquid form. This is the
reason why positive test reaction
takes shorter time to develop when
compared to CLO test.

Above all, MBUT is simple, not expen-
sive, locally available, and test results
manageable by the staff from the
Endoscopy Room and most of the
positive results can be obtained in 3
hours before the patients leave the
hospital.

in this study, MBUT is more sensitive
than histology as reported by other
authors also [);'].

From above results, normal endoscopic
findings in the patients do not predict
the exclusion of Helicobacter EFlori
infection. Thus, 1t is essential to
perform the required investigations
for patients presenting with gastroin-
testinal complaints [3,5].

Thus we propose that MBUT is the
most appropriate and feasible test to
be established for use in Myanmar.
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Assessment of the erythrocyte protoporphyrin test

for screening of iron deficiency anaemia
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Phyu Phyu Aung, Khin Saw Aye, Thida Kyaw & Tin Nu Swe

Clinical Research Division
Department of Medical Research

A tgtal of 84 apparently healthy children between ages of 1-12 years were
screened for iron deficiency with the erythrocyte protoparphyrin (EP) test.
Serum iron, total iron binding capacity in serum, percent trensferrin saturation,
haematocrit and haemoglobin values were also determined together with the screen-
ing test. Comparing the relationship between EP and percent transferrin satura-
tion, vsing a percent transferrin saturation value < 10% as the criterion of
iron deficiency, the optimal cut off limit for the EP test appears to be B0
ug/dl of rbes. At this level, this screening test showed a seasitivity of 7h%
and specificity of 95% =d the positive and negative predictive values were 82%

and 93% respectively. Thus EP assay which is less expensive and easy to perform
can be used as a screening test for the detection of iron deficiency.

INTRODUCTION

iron deficiency has been detected by
the use of battery of tests like
serum iron, total iron binding capacity
in serum, percent transferrin satura-
tion and serum ferritin measurements
in our country. However, the use of
efythrocyte protoporphyrin assay has
never been tried for the measurement
of tron status in Myanmar. An
elevation of erythrocyte protoporphy-
rin is commonly found in association
with iron deficiency or lead poisoning
[1,2]. The EP assay has only recently
gained wider use for the measurement
of iron nutritional status, where in
even minor insufficiencies are detect-
able as increased protoporphyrin
concentration [4]. Furthermore, the
EP assay is intended to detect a
disease while it is asymptomatic or
in its earliest stages in order to
provide a better outcome through
early intervention [4]. The objective
of this study was to evaluate the
usefulness of the EP assay as a

screening test, which is inexpensive,
technically simple and effective for
the diagnostic use of iron deficiency.

MATERIALS AND METHODS -
Subjects

1~12 year old children from Intakaw
township, Bago division were recruited
for the study. A total number of B84
subjects comprising 44 males and 40
females and all children were free
of acute illness at the time of testing.
During a three months period analyses
for EP, serum iron, total iron binding
capacity in serum and percent trans-
ferrin  saturation were performed
together with the routine determina-
tion of haemoglobin and haematocrit
(PCV).

Blood collection

5 ml of venous blood was drawn
from each subject and 2.5 ml was
placed in EDTA anticoagulated tube
for whole blood and another 2.5 ml
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was collected in a plain tube as
clotted blood simultaneously.  Serum
was separated carefully from clotted
blood in order to avoid haemolysis.
Whole blood and serum were stored
at 4°C and -~20°C respectively for
later assay. The time of storage in
these studies usually did not exceed
1 to 2 weeks and all the samples
were taken from the subjects in the
morning.

Methods

Haematocrit (PCV) was measured by
centrifugation of 0.1 ml of whole
blood in the CC VI Red Cell Counter.
Setrum iron and total iron binding
capacitly in serum were measured
according to the method as described
by the Ilaternational Committee for
Standardization in Haematology using
bathophenanthroline as a colour rea-
gent and magnesium carbonate as
adsorbent [5]. To determine EP
concentration 2 ml of whole blood
was extracted by the acetone: ethyla-
cetate, formic acid: diethyl ether
extraction method of Samuel R.
Heller et al.,, 1971. Results were
expressed as ug/dl of rbes.

Diagnostic 'cnilenia fon Lthon defd-
clency

QOur diagnostic criteria for apaemia
were based on the haemoglobin values
by age groups (6] and these values
were as follows:

Age 1-10 years ~- < 11.0 g/dl

Age 10-12 years -~ < 12.0 g/dl
Percent transferrin saturation < 10%
was selected to reflect iron deficiency
{7).  This value corresponded to 2
SD below the mean for the entire
study population after excluding the
subjects with evidence of iron defi-
ciency. Our limit of £ 10% transferrin
saturation was slightly lower than
the commonly reported one 12 to
14% [6] for children under 12 years.
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RESULTS

Of the 84 subjects studied the overall
rate of anaemia was 26.19% while
the rate of iron deficiency based on
a percent transferrin  saturation <
10% was 22.6%. The anaemia and
iron deficiency rate for these children
is shown in Table 1,

Table 1. Subjects with anaemia ard low
tevel of percent  transferrin
saturation (< 10%) by age

No. of % with b with low

Age . transferrin
cases anaemia .

saturation

1-10 yrs 73 20(27.39%)  18(24.65%)

10-12 yrs M 2(18.18%) 1 9.09%)

Total B4 22(26.19%)  19(22.60%)

We found that anaemia and iron
deficiency was more common in the
children between the ages of 1-10
years.  27.39% (20/73) of the 1-10
years old children tested were found
to be anaemic and out of which
24.65% (18/73) had iron deficiency
when the cut off criteria was percent
transferrin  saturation < 10%. For
10-12 years age group only 18.18%
(2/11) had anaemia and 9.09% had
iron deficiency using similar criterion.

The Pearson's correlation coefficient
of EP and percent transferrin satura-
tion for the entire study group was
(r = -0.43, p < 0.001) indicating a
moderate inverse relationship between
the two tests,

In this study we also observed that
the upper normal limit of 95% confi-~
dence +2 SD for EP is approximately
80 ug/dl rbcs. This is the optimal
cut off value when screened for iron
deficiency with the EP test {Table 2
& Fig. 1).



Table 2, EP at different cut off levels in
detection of subjects with low
levels of percent transferrin
sateration (< 10%)

No. of
£P screening subJects ‘i T
cut off whose EP San§1t1- Spefl i-
(vg/dl rbes) exceeded vity city
cut off
limit
70 21 %% 86%
BO* 17 Th% 95%
90 15 68% 98%
100 13 63% 98%

£EP = Erythrocyte Protoporphyrin

NUMBER QF SUBJECTS

Bl

80-119 >=120

1
1 ]
404
304
20
L]
104
8%
5% DO
o DGOSR I B X
t-39 40.79
EP RANGES (Ug/<l KBC)
Fig. 1.

Frequency distribution of subjects
according to EP ranges. Shaded area
represents distribution of subjects
who also had Low levels of percent
transferrin saturation ( < 10%).
Percentage of subjects with Low
levels of  percent  {ransferrin
saturation at each EP range is
expressed in sach bar

DISCUSSION

In this study, based on analyzing the
relationship of EP and low percent
transferrin saturation, we found the
optimal cut off value for screening
test of iron deficiency is > 80 ug/dl
of tbcs, Using this cut off point, it
has the advantage of detecting most
of the subjects (74%) with low level

of percent transferrin  saturation
without  markedly increasing the
number of false positive cases.

Measurement of serum ferritin which
is highly specific for iron deficiency
was not included in the test, because
the assay kit using radioimmunoassay
was not available at the time of
testing. Among the biochemical test
that can be used to assess iron status,
the EP assay is effective for being
used as a screening test in routine
laboratory because of its stable
index, ease of performance and inex-
pensive. On the other hand, the
serum iron, total iron binding capacity
in serum, transferrin saturation and
serum ferritin measurements are
more difficult to perform because of
the longer time required to complete
the assay and the reagents used are
expensive. Moreover, the measurement -
of EP has recently been further
simplified by the haematoflurometer
method [8), in which the analysis
requires only a small amount of
capillary blood and the result can be

obtained within a few seconds. Our
observations show that many non
anaemic individuals have biochemical

evidence of iron deficienocy similar to
that found in individuals who have
frank anaemia are in agreement with
the suggestions of Ray Yip et al. [4]
that measurement of EP test offers
the advantage of detecting iron defi-
ciency prior to the manifestation of
anaemia. The EP screening test will
not only detect iron deficiency but
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also detect lead poisoning {9], which
will also result in an elevated EP.
In the latter case, measurement of
the blood lead levels are the main
aids in detecting the presence of a
lead burden. In children who are
found to have an EP > 80 ug/dl of
thcs, a course of oral iron therapy
which is followed by a rise in haemo-
globin level after one month can
confirm the diagnosis of iron defici~
ency [10], without performing to
other biochemical tests such as the
serum ferritin or percent transferrin
assays.
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Birth weight estimation of newborns utilizing chest and arm circumference

*Bo Kywe, **Than Nu Shwe, *Maung Maung Lin & **Kyu Kyu Khin

*Department of Health

**Child Heaith Department
Institute of Medicine |

A study of 547 births in fhuketa township showed a strong correlation between
birth weight with chest circumference (r = 0.71) and mid arm circumference (r =
0.70). Multiple regression analysis of birth weight on chest and mid arm circum-
ference was: 8irth weighi = -1870.41 + (mid arm circumference x 192,03} + (chest
circumference x 91.97). The value of f statistic (371.97) was significant (p <
0.001) indicating the vsefulness of chest and mid arm circumference in predicting

birth weight.

INTRODUCTION

The weight of a baby taken at birth
is a reliable and sensitive indicator
for predicting the immediate or later
outcome of a newborn child. The
average birth weight of npewborn
babies of a certain village, village
tract or township reflects the mater-
nal and child health and socioeconomic
status of that area. It also indicates
the effectiveness of the maternal
and child health services provided in
that area. In developing countries a
high percentage of babies are delivered
by untrained and trained birth atten-
dants even in periurban areas [1} and
are not weighed because weighing
scales are not available. To alleviate
this problem, this study attempts to
explore the possibility of utilizing
certain simple anthropometric mea-
surements to estimate the weight of
newborns after delivery by the TBAs
either by ten household heaith workers
or community health workers iIn
villages or in periurban areas where
the services of a midwife or an
auxiliary midwife are not availabale.

MATERIALS AND METHODS

This study is part of a larger study
which is "A Prospective Study of
Growth and Development in Yangon
Children, Thaketa Township" where a
cohort of 547 children are being
followed up from birth till the age
of 3 vyears with regards to their
growth and development.

In Thaketa township 12 wards (clus-
ters) out of a total of 19 wards
{clusters) were chosen tandomly and
547 consecutive births that were
delivered between 12th Qctober 1992
and 12th December 1992 were included
in the study.

Anthropometric measurements  and
developmental scales were measured
by the project staif within 24 hours
for children who were delivered in
the local maternity home.  Children
who were delivered at home were
examined within 48 hours after deli-
very.

The sample size for growth and
development study was a cohort of
200 children which was calculated as
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follows:

N = 3,000 x log to the base 10 of -
700 the no. of cells

A sample of 547 was taken as there
would be dropouts due to deaths and
lost to follow up by the end of
three years, in which there would be
at least a minimum of 200 children
teft in the cchort.

There were two teams in the fieid
each led by a medical officer. Each
team had an infantometer, a tape
measure, weighing scales and a sphyg-
momanometer, Both of the teams
were trained at the Yangon Children's
Hospital,

Tn minimize the interpersonal error
in the anthropometric measurements,
a quality control session was held
during a pilot study in Hlaing township
where each persons in the teams
measured length, chest circumference,
head circumference, mid arm circum-
ference and weight of a sample of
20 infants. The values of the standard
deviations of the difference between
duplicate  measurements was less
than 0.19 cm which encompasses
well within the value of 0.18 cm
found for Mr. R.H. Whitehouse (White-
house, Tanner and Healy, 1974).

Data analysis was carried out using
Epi info version 5 which is a statisti-
cal software programme.

Standard statistical methods of linear
regression, correlation and multiple
regression were applied to analyze the
data.

RESULTS

Chest circumference had the highest
correlation with birth weight (r =
0.71) with 95% confidence limits 0.66
< r < 0,75 followed by mid arm cir-
cumference (r = 0.70) with 95%
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confidence limits 0.66 < r < 0.74.

A mid arm circumference of B8.66
cm corresponded to a birth weight
of 2501 gms (sensitivity 79.4% and
specificity 91.96%) calculated from
the regression line equation of:

Birth weight - -388.6113 + (333.7189
X mid arm
circumference)

The 95% confidence limit for birth
weight using a mid arm circumference
of 8.7 cm was (2514.75 + 248.239
gms).

Similarly chest circumference of 28.5
cm corresponded with birth  weight
of 2499.9 gms (sensitivity of 81.48%
and specificity of 89.17%) calculated
from the regression line equation of:

Birth weight = -1903.5912 + (154.5095
x chest circumference)

The 95% confidence limit for birth
weight using a chest circumference
of 285 cm was (2499.9 + 372.223
gms).

Multiple regression analysis of birth
weight on chest and mid arm circum-
ference was: .

Birth weight = -1870.41 + (MAC x
192.03) + (chest cir~
cum. x 91.97)}

The value of F statistic was signifi-
cant {p < 0.001) indicating the useful-
ness of chest and mid arm circum-
ference in predicting birth weight.

The 95% confidence limit for birth
weight with a mid arm circumference
of 8.7 c¢m and a chest circumference
of 28,5 com was (2421.4 + 8043
gms).

DISCUSSION

Birth weight is a reliable and sensitive
indicator for predicting the immediate
or later outcome of a newborn child.
In Myanmar even in periurban areas
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such as Thaketa township 12.9% of
deliveries [1] are conducted either
by relatives, TBAs or trained TBAs
where recording the weight of every
child may not be feasible.

The present study shows chest and
mid arm circumference had the best
correlation with birth weight. A
mid arm circumference of <8.7 cm
and a chest circumference of <28.5
cm were used as cut off values for
low birth and the 95% confidence
limit for birth weight the above two
was (2421.4 + B804.3) gms which is
comparable to the study by S.K.
Bhagara [2] in which their cut off
point for low birth weight was <8.7
c¢cm for mid arm circumference and
€30 cm for chest circumference and
the 95% confidence limit for birth
weight with the above two was (2539.2
t 621.3 gm).

This clearly shows that simple mea-
surements such as mid arm circum-
ference and chest circumference can
estimate birth weight when recording
the birth weight is not feasible in
instances where the deliveries take
place where there are no midwives
or auxiliary midwives.  These mea-
surements are easy to learn and can
conveniently be introduced into the
existing systems of health care for
use by ten household health workers
and community health workers. A
chart (Table 1) and birth weight
table (Table 2) has been derived
from the data obtained in which the
chest and mid arm  circumference
are measured, a new bomn's weight
can be estimated. This chart can
easily be incorporated into the existing
manuals of ten household health
workers for use in the community.
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Potency assay of antivenom: neutralisation of biological properties of three

Russell's viper venoms by a monospecific antivenom

Tun Pe, Aye Aye Myint & Kyi May Hiwe

Immuneology Research Division
Department of Medical Research

Potency assay of a monovalent Russell’s viper antivenom manufactured by Myanmar
Pharmaceutical factory (MPF) batch BN 866088 exp. 4/92 was assessed with Rus-
sell's viper venoms of Tharyarwady, Kungyankone and Daedaye in rodents using WHO

standard tests of neutralising activity.

There is variation in the amount of

antivenom requires to nevtralise individual biclogical property of three venoms
and it is noteworthy that 4 times greater amount of antivenom is needed to
neutralise haemorrhagic activity of Tharyarwady and defibrinogenating activity

of Kungyarkone than the other two venoms.

This variable perfermance of antivenom

may be responsible for failure of correction of some venom induced effects seen
in Russell's viper bite cases. It is suggested that a wider range of standard
assays should be included in characterising the potency of antivenom.

INTRODUCTION

Russell's viper bite is endemic in 6
rice growing divisions of Myanmar.
The potency of antivenoms (manufac-
tured by Myanmar Pharmaceutical
Factory) used for treating Russell's
viper bite cases in these areas has
not been .assessed. The current
practice of potency assy of antivenom
is mainly based on testing antilethality
potency. However, WHO has recom-
mended for testing of other biological
properties of venom in assessing
potency of antivenom [1] This
paper describes the potency assay of
antivenom and determination of its
efficacy in neutralising biological
properties of Russell's viper venoms
of three different localities of
Myanmar.

MATERIALS AND METHODS
Neutralisation of biological properties

of three Russell's viper venoms such
as lethality (5LDsg iv), coagulant
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(10 MCD), haemorrhagic (3 MHD),
necrotic (3 MND), defibrinogenating
(5 MDD) and capillary permeability
increasing activities (100 MCPID) of
six rice growing divisions of Myanmar
pamely Daedaye {Ayeyarwady division),
Tharyarwady (Bago  division) and
Kungyankone (Yangon division) (Table
1) with a monovalent Russell's viper

antivenom DN 86608B exp. 4/92 was .

tested according to WHO standard
tests of neutralising activity [2].
Briefly a fixed amount of venom is
mixed with variable dilutions of
antivenom, incubated at 37°C for 30
min. and injected into the laboratory
animals. The end point is taken as
the minimum amount of antivenom
requires to completely neutralise the
biological effect of venom.

RESULTS

Results of neutralisation of biological
properties of three venoms by a
single batch of monovalent antivenom
are shown in Table 2. There is
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Table 1. The amount of venom used in testing neutralising activity
s ¢ 5L0gp i.v 0 10 MCD 3 MHD 3 MND 5 MDD 100 MCPID
ource of venom ug/mouse ug ugfrat  ug/rat ug/mouse ug
Daedaye 14.3 0.135 84.5 83.6 8.9 0.892
Tharyarwady 23.4 2.512 126.5 119.4 12.0 0.724
Kungyankane 30.2 3.125 79.0 70.3 25.5 0.115
Jable 2. The amount of antivenam required to completely neutralise the biological effects of
venom

5L05p i.v 10 MCD 3 MRD 3 MND 5 MDD 100 MCPID

Source of venom
vl ul ul TH ul ul

Daedaye 2.5 0.125 0.625 1,25 0.625 2.5
Tharyarwady 2.5 0.0625 2.5 2.5 0.625 2.5
Kungyankone 5.0 0.0625 0.625 2.5 2.5 1.25
LDsp = lethality
MCD = minimum coagulant dose
MHD = minimum haemorrhagic dose
MND = minimum nscrotic dose
MDD = minimum defibrinogenating dese
MCFID = minimum capillary permeability increasing dose
variation in the amount of antivenom antivenom is needed to neutralise
requires to neutralise individual pro- haemorrhagic activity of Tharyarwady
perty of three venoms. Four times and defibrinogenating  activity  of
greater amount of antivenom is needed Kungyankone than the other twog

to neutralise haemorrhagic activity
of Tharyarwady and defibrinogenating
activity of Kungyankone than that of
the other two venoms.

DISCUSSION

The antivenoms  manufactured by
MPF are recommended for wuse in
treating Russell's viper bite cases
throughout Mpyanmar however their
neutralising efficacies against venoms
from different localities have not
been tested. It is observed that the
antivenom DN 86608B failed to equally
neutralise all the biological activities
of 3 Russell's viper venoms reflecting
that there is geographical variation
of biological property of venom [3-4].
Moreover 4 times greater amount of

venoms supports the observation that
antivenoms failed to correct some
venom induced effects in Russell's
viper bite cases in spite of repeated
antivenom therapy. It is suggested
that a wide range of neutralisation
tests should be included in potency
assay in addition to current practice
of testing antilethality potency only
and widely pooled venoms should be
used for raising antivenom for common
use.
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Immunophenotyping of acute leukaemia
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***Pathology Department
Institute of Medicine |

Immunophenotyping of peripheral blood mononuclear cells from 36 patients (Male
23, female 13; age rangs 3-80 yrs) newly diagnosed as acute leukaemiaz wers done
during May 1997 to November 1992. All cases were diagnosed as acute levkaemias
based on clinical festures and peripheral blood and bone marrow findings under
light microscopy. Using the indirect immunofluorescent method immunophenotypes
of the leukaemic blasts were identified on peripheral blood mononuclear cells
using monoclonal antibodies (CB13 as myeloid marker; CD3, (P10 and CD19 as
lymphoid markers). Out of 36 patients, 19 were myeloid and 1% were lymphoid
leukaemias and 3 were non-reactive with monoclonals used. The study showed a
significant positive correlation between morphological diagnosis and immuno-
phenotyping, It had established the diagnosis in 3 cases where morphology alone
was unable to do it. Discrepancy between morpholegical diagnosis and immuno-
phenoltyping was observed in 4 cases. The present study showed that it will be
of great diagnostic as well as therapeutic value if an appropriate and wider
panel of monoclonal zntibodies can be used.

INTRODUCTION

The acute ' luekaemias are described
pathologically as blast cell leukaemias
or malignancies of immature haemato-
poietic cells. In acute leukaemia,
one of the reasons for the poor
prognosis is delay in commoncement
of combination chemotherapy. For
prompt commencement of intensive
chemotherapy, accurate diagnosis |is
necessary [11.

In recent years immunophenotyping
has proven valuable for the accurate
diagnosis and classification of leukae-
mias. Although the diagnosis of
acute myeloid leukaemia is still
based on morphological and cytochemi-
cal criteria, the diagnosis of acute
lymphoid leukaemia depends greatly
on immunophenotyping of leukaemic

cells [2,3]. g

In Myanmar, the diagnosis and subclas-
sification of acute leukaemias is °
based on clinical features supported
by  morphological examination of
blood film and/or bone marrow aspi-
rate under light microscopy. This
has the disadvantage of inability to
differentiate a number of acute
leukaemia cases into lymphoblastic
or non-lymphoblastic in  general.
Furthermore precise subclassification
of ALL, AML and others are still
lacking and there has been only a
few studies on acute leukaemias in
Myanmar particularly regarding the
immunological diagnosis and classifica-
tion of it.

The present study has been undertaken
with the following objectives:-
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(1) to introduce an immunological
method in DMR for the diagnosis
and subclassification of acute
leukaemias,

(2) to define phenotypes of different
kinds of acute leukaemias and to
correlate those with morphologic
subtypes.

(3) to assess how this method could
contribute to the more precise
subclassification of acute leukae-
mias and hence to get improve-
ments in the diagnosis and treat-
ment of the disease.

MATERIALS AND METHODS
Patients

Thirty six newly diagnosed acute
leukaemia patients (male 23, female
13; age ranges from 3-80 yrs) who
were admitted to Yangon General
Hospital, New Yangon General Hospi-
tal, Yangon Children's Hospital and
North  Okkalapa General Hospital
were included in this study. The
blast cells of these patients were
classified morphologically according
to F.A.B. classification after bone
marrow  examination [4,5,6] and
immunologically by the use of Mono-
clonal antibodies. The 2 procedures
were done on the day of blood sampl-
ing independently.

Materndals

Monoclonal antibodies (Mo Abs) used

are

1. DAKO-T3 (CD3) {Monoclonal
mouse  antibodies to human)
DAKOPATTS afs Denmark, for
Pan-T-Cell surface antigen

2. DAKO-CALLA (CD10) (Monoclonal
mouse antibodies to human) for
common acute lymphoblastic leu-
kaemia antigen.

3. DAKO-CD19 {(Monoclonal  mouse
antibodies tc human) for Pan-B-
Cell surface antigen.
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4. Fluorescence - conjugated F(ab')

2 fragment of rabbit immunoglo-
bulin to mouse immunoglobulin
(Rabbit antimouse FITC) DAKO-
PATTS a/s Denmartk.
Rabbit antimouse IgG - FITC
labelled used as secondary antise-
rum for fluorescence labelling.
This antibody will react with all
classes of mouse immunoglobulin
(Ig) due to Fab specificity.

5. My7  lyophilized MoAb reagent
(Coulter immunology -~ Hialeach
Florida) for myeloid antigen.

Preparation of PBMC
blood mononuclear cells)
Peripheral blood samples were taken
in heparinized tubes (151U/ml). PBMC
were separated by Ficoll-Hypaque
density gradient centrifugation [7]
and washed 3 times in RPML

(Peripheral

Detection of cell surface antigen by
Indirect Immunofluorescence (LI.F.)
112}

50 ul PBMC (2 x 107/ml) was incu-
bated with the different MoAbs used
in the panel for 30 min. at 4°C.
After that, the cells were washed
thrice with RPMI medium (+5% sodium
azide + FCS). A second antibody
labelled with fluorescence (GAM-FITC)

was added and incubated for a further

30 min. at 4°C. Then, the cells
were washed three times to remove
the excess fluorescence. The cell
suspension was then placed on a
cover slip and examined under fluores-
cence microscope (Olympus BH, U.V.
microscope with a FITC, 485 nm
excitation primary filter).

RESULTS

Out of total 36 leukaemias, 23 were
males (13 adults, 10 children) and 13
were females (7 adults, 6 children)
(Table 1).

Morphologically, 18 cases were AML,



Table 1. Age and sex distribution of scute
levkaemias (by FAB merphological

classification)

No. of Adult Children
Type

CaseS  Male Female Male Femzle
ANLL, 18 8 5 3 2
AL.L, 16 3 2 7 4
A UL, 2 2
Total b1 13 7 10 6

Table 2. Distribution of subtypes (FAB
morphological classification)

Type Subtype No. of cases
AuL.L. L-1 b
L-2 10
AML. (ANLLLD) M-1 3
M-2 9
M-3 3
M-4 3
ALULL, - 2
Total 16

Table 3. Distribution of immunophenatypes

Immunophenctypes Marker Reactive cases
A.L.L. coto 10

€3 3

ce1g 1
AN L. L. My? (C013) 19
Total 33
Non reactive cases 3
Grand total 36

16 ALL and 2 AUL. Immunopheno-
typically, 19 cases have myeloid
phenotypes, 14 cases of lymphoid

phenotypes and 3 cases of non reac-

Table 4. Age and sex distribution of immuno-

phenotypes
Adult Children
No. of
Type tases
Male female Male Female
Lymphoid 14 4 0 b b
Myeloid 19 8 5 b 2
Non-
reactive 3 ! 2 ¢ 0
Total 36 13 7 10 b

Table 5. Correlation between morphological
types and membrane phenotypes

Morpho- Morpho-
logical logical
types subtypes

P Membrane phenotypes

€385 Cp3 €D10 CO19 My7 NR

A.L.L. L-1 b 6 - - -
L-2 10 4 1 1 1
AM L, M-1 3 - - 2 1
(AKLL) M-2 g - - - 9 -
M-3 3 - - - 3 -
M-4 3. - - 2 -
AL, - 2 - - - 2
Total 36 I 1 19 3‘
tive with ail monoclonal antibodies
used (Table 2).
Regarding the correlation between
morphology and immunophenotypes

(Table 5), it was found that:

(a) All cases +(6 cases of ALL-L1
were CD10
(b) 10 cases of ALL-L2 reacted as

follows:
1. CD10" = 4 cases
2. CD3* = 3 cases
3. CD19* = 1 case
4, My7t =1 case
5. NNR* =1 case
(c) Out of 18 cases of ANLL,
1. My7t = 16 cases
2. N.R. = 2 cases (one from
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AML-M1, other from AML-M4)
(d) Both cases of AUL turned out to
be My7* Myeloid leukaemias.

Out of 16 cases of ALL, 10 ALL-L2
cases showed very marked variable
membrane phenotypic characteristic
(Table 5). Three were CD3%, 9
were CD10%, 1 CD19%, 1 My7* and 1
NR. This finding proves heterogenicity
within ALL. This heterogenicity
within ALL can only be recognized
by membrane marker studies which
allows a clear separation between
B-lineage and T-lineage ALL [8].

DISCUSSION

In this study a strongly positive
correlation was found between mor-
phological diagnosis and membrane
phenotypes in ANLL cases. 16 out
of 18 cases (88.8%) diagnosed as
ANLL were positive with myeloid
marker (M7). In the remaining 2
cases, the blast cells do not react
with any of the MoAbs used. This
finding does not exclude these 2
cases being myeloid since we were
able to use only one antibody i.e
M7(CD13) to identify the myeloid
precursors. We might be able to
define the membrane phenotype as
myeloid in these cases if and additio-
nal myeloid marker eg. My9, gpA,
gpllb/llla etc; could be used in our
panel of MoAbs.

None of the morphologically diagnosed
ANLL were found to be Ilymphoid
lineage on phenotyping. This suggest
that the  morphological diagnosis
alone in experienced hands is accept-
able for routine diagnosis of ANLL.

One non-reactive case of ALL could
be a case of null-ALL. One case of
morphologically diagnosed L-2 ALL
turned out to be myeloid. This
finding suggest that precaution should
be taken in diagnosing L-2 since this
could be mistaken for AML.
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As mentioned above, discrepancy
between morphology and immunopheno-
types was observed only in 4 out of
36 cases (2 cases of AML showed
NR, one ALL-L2 showed NR, one
ALL-L2 became My7%). One possible
factor leading to this discrepancy
may be the limited use of MoAbs.

In this series, immunophenotyping has
confirmed the morphological diagnosis
in 30 out of a total of 36 cases of
acute leukaemias. This has established
the diagnosis in 2 cases of AUL into
My7" myeloid leukaemia and 1 case
of FAB-L2 into CDI10%, totally 3
cases, where morphology alone fail
to differentiate between ALL and
ANLL.

Immunophenotyping in this study has
made possible to the accurate diagno-
sis and subclassification of 14 cases
of ALL into 10 CALLA, 3 T-All
and 1 BALL.

CONCLUSION

This work has supported the fact
that immunophenotyping is undoubtedly
contributing to the accurate diagnosis
and subclassification of acute leukae-
mias. However, the study is by no .
means complete of a number because
of limitations such as limited panel
of MoAbs used, eg. GpA for AML-M6,
gplla/llb  for AML-M7, My9(CD33)
for AML M-M1, M5, CD45 for leuco-
cyte common antigen, CD21 for
malignant B-cells with receptors for
E.B. virus, CD25 for T cells with
1.1.2. receptors etc; can not be used
for detection of lineage heterogenicity,
lineage promiscuity and rare aberrant

henotypes of acute leukaemias
F10,11 .
In FAB classification cytochemistry

is essential for fulfillment of FAB
criteria especially in M1, M2, M6
and L2 cases. Currently, in almost
all of the laboratories in Myanmar,



the facilities for cytochemical staining
to be applied in diagnosis of acute

leukaemia is very much limited or
even absent.

Fluorescence microscope is the only
elaborate  equipment needed in
immunophenotyping by indirect
immunofluorescence technique. The

availability of it is also very limited
at present. Persons skilled or expert
in fluorescence microscopy are also

very few. Arrangements should be
made to introduce immunoenzyme
methods such as immunoperoxidase

(P.A.P) or immuno-alkalinephosphatase
(APAAP} techniques where a single
light microscope will serve the pur-
pose.

This work introduced a reproducible
method of immunophenotyping using
MoAbs by LLF. technique and the
finding leads to draw conclusions
that immunophenotyping definitely
plays as an essential diagnostic tool

for accurate diagnosis and subclassifi-

cation of acute leukaemias. It will
be of greater value if the maore
specific and wider panel of MoAbs

could be used and if the cost and
sophistication in using LIF. technique
and a fluorescence microscope could
be overcome by simple immunoenzyme
method like immunoperoxidase or

immuno-alkalinephosphatase methods
[9].
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Clinical trial to determine the therapeutic efficacy of three Traditionai
Medicine Formulations, claimed to have antidiarrhoeal action, were studied on
150 acvte diarrhoeal patients admitted to the Infectious Diseases Hospital,
Yangon. TMF-16 was found to possess a good antidiarrhosal action with the
antidiarrhoeal index (ADI) of 28.71%, which is approximately equal to that of
the standard drug, loparamide which had the ADI of 27.94%. TMF-35a alsc possess
a mild to moderate antidiarrhoeal action (ADI = 21.5%), but TMF-43 showed little
or no antidiarrhoeal action (ADI = 9.64%). The clinical significance of the
study is that both TMF-16 and loparamide were found to reduce the stool output
as well as the amount of fluid replacement required. TMF-16 is well felerated,
available locally and cheaply, and thus, may prove beneficial in the symptomatic
rellef of non-specific acute diarrhoea.

INTRODUCTION

Acute nonspecific diarrhoea is one of
the commonest symptom encountered
in medical practice and in tropical
countries like Myanmar, diarrhoea
constitute a major health problem
{1,2]. But despite its common occur-
rence, majority of the patients experi-
enced limited disability often leading
to self medication with symptomatic
antidiarrhoeal agents whereas a mino-
rity suffered considerable distress,
which necessitates physicians' advice,
hospitalization and subsequently affect-
ing both life style and productivity
[3]. In Myanmar, a large segment
of the country folk in rural areas
were found to rely on traditional
drugs and herbal remedies and tradi-
tiona! medicine formulations have

been used for symptomatic relief of
acute non-specific diarrthoea by many
traditional medicine practitioners [4].
Since there is yet no systematic and
scientific appraisal of the therapeutic
claims has been made according to
the principle and technique of western
modern medicine, a clinical trial was
conducted on patients admitted to
the Infectious Diseases Hospital for
acute diarrhoea with the object to:

(1) To find out whether the 3 TMFs,
TMF-16, TMF-35a and TMF-43
have  antidiarrthoeal effect on
acute diarrhoeal patients and

(2) If so, to compare the antidiar-
rhoeal efficacy with that of the

standard antidiarrhoeal drug,
loparamide.
TMF-16 and TMF-35a have been

proven to be the most promising by
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both in vive and in vitro test medels
(5], and easy availability and low
cost of these drugs justified their
clinical evaluation,

PATIENTS AND METHODS

A total of 160 acute diarrhoeal
patients of both sexes, aged 16-60
years, who were admitted to the
Infectious Diseases Hospital were
selected on the basis of a satisfactory
history and medical examination.
The patients included in the study
were considered healthy except for
having diarrhoea, have not been taking
medication prior to hospitalization,
and fulfill the criteria for acute
diarrthoea according to the WHO/CDD,
1984 {6] (ie. acute onset of watery
motions of more than 3 times within
the past 24 hours). Appropriate
laboratory investigations and rectal
swab for culture of V. cholerae was
done on admission.

The trial was a double blind, parallel
group design where each patient
entered into the study was allocated
by random numbers to receive either
of the 5 packets containing one of
the 3 TMFs or loparamide or placebo,
after an initial rehydration therapy
of 3 hours (ie. the usual time taken
for patient to become clinically
stable). Body weight was taken on
admission, before starting rehydration
therapy and on discharge, IV and
oral rehydration therapy was continued
throughout the study period as neces-
sary, but drug medication was restric-
ted up to 24 hours after test drug
administration. After this, oral
tetracycline 250 mg QID was started
as routine, Four-hourly monitoring
of vital signs, intake and output as
well as careful observation for poten-
tial adverse effect was done up to
48 hours after which soft food and
liquid was allowed, the amount of
food intake calculated by differential
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weight of dishes.

Statistical analysis

Statistical comparison of each group
with the control group was done by
unpaired student's 't' test with the
p value of 0.05 as the minimal level
of significance. Comparative efficacy
between the test groups was also
done by one-way analysis of variance
(ANOVA).

RESULTS

Our of a total of 160 patients who
met the requirements for enrollment
in the study, 150 patients completed
the study without significant discom-
fort or adverse effect requiring cessa-
tion of therapy. The baseline clinical
characteristics of patients shown in
Table (1) showed that the treatment
groups were comparable. All patients
gave history of acute onset of watery
motion of more than 3 times within
24 hours prior to admission and more
than 70% of the patients gave history
of vomiting before admission. All
patients were severely dehydrated
and 10 were in a state of shock on
admisgion but all patients recovered
after 3 hours initial rehydration -
therapy. Sixteen percent of the
patients studied were positive for
cholera. Table (2} showed the compa-
rison of patients’ response in the 5
groups tested. The 4 groups receiving
loparamide and the 4 TMF's showed
some degree of antidiarrhoeal action
regarding duration of diarrhoea (which
is taken from the time of initial
treatment to the last watery stool
passed, provided the next one 1is
semisolid or solid), the frequency of
diarthoea {which is the number of
unformed stool passed during the
study period), purging volume (which
is the volume of stool passed) as
well as the amount of fluid replace-
ment required, when compared with



Table 1. Baseling (clinical) data of patients of different groups studied

INdividual drug studied (test drug)

No. Data LOPERAMIDE  TMF-16  TMF-35a  TMF-43  PLACEBD  TOTAL
n=29 n=32 n=31 n=30 n=28 n=150
1. Age (average in years) 32.0 34,5 1.2 33.1 28.8 31.9
2. Body weight (average in kg) k5.1 k6.9 47.9 45.0 46.8 46.3
bobChr)  18.9 16.4 20.1 16.9 18.0 17.1
3. MAverage no. of stools
passed befors admission FOD (no.) 1.1 10.4 9.5 1.7 13.2 11.2
Ko. of
patients 19 21 23 21 24 108
b, Vomiting before hverage no. '
admission of vomiting 6.5 b.g b 4 4,0 3.9 b7
G III 26 29 29 29 27 140
5. State of hydration at
the time of admission  Shock 3 3 2 1 1 10
C positive 0 5 ] b 9 24
b. Stool culture for
tholera € negative 29 27 25 26 19 126
Table 2. Comparison of patients' response to antidiarrhoeal treatment (mean value)
Diarrhoea Puring volume (litres) Rehydration
Group (litres)
Duration frequency
Chours)  (times) (0-8)nr  (D-24)hr (24-48)hr After 48 hr Total Iv on§
TMF-35a 30.35 12.32 0.855 1.212 0.340 0.02% 1.551 &.77h 1.284 °
Placebo 34.57 19.57 0.787 1.688 0.766 0.151 2.455 L.675 2.252
Loparamide  28.21 14.31 0.654% 1.135 0.404 0.016 1.53¢ 3.517 1.167
TMF=16 27.06 13.19-  0.478 1.051 0.277 0.022 1.328 4.101 1.327
TMF-43 28.33 16.03 0.77% 1.41 g.321 1.008 1.733 5,108 1.728
the group receiving placebo. No no significant difference was noted
significant difference was seen be- with TMF-43.
tween groups regarding the duration . .
and frequency of diarrthoea as well Fig. 1 Slh owed t?e dg:hall'l]gesl n thle
as fluid replacement given, but TMF- mea:ln ‘éo ut:n es d'fof larrnoea stcf)os
16 was found to significantly reduce produced by dilierent groups alter
the total volume of stool output oral administration of either of the
. .
(1=2.1340, p 0.02) as compared with 3 TMF 'sd or ](tiapai'lam:de Tor 'placebo.
the control group, the maximum Loparamide and the 3 TMF's were
action seen between 24-48 hours found to reduce the stool output as

(t=2.1454, p 0.02). TMF-35a and
loparamide were also found to rteduce
the total stool output (p 0.05), but

compared to placebo and the maximal
effect was seen at 24-48 hours after
drug administration.
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Fig. 1. Changes in mean volumes of diar-
rhoeal stools produced by different
groups after oral administration of
gither of the 3 TMF's or loperamide
or placebo

Table 3 showed the relative antidiar-
rhoeal efficacy of the 3 TMFs as
compared with placebo by calculating
the antidiarrhoeal index using the
formular:-

Antidiarrhoeal Index (ADI)
4 Ddur x Dfreq X

TMF~16 was found to possess a good
antidiarrhoeal action with the anti-
diarthoeal index (ADI) of 28.71%,
which is approximately equal to that
of the standard drug, Ioparamide
which had the ADI of 27.94%. TMF-
35a also possess a mild to moderate
antidiarrhoeral action (ADI = 21.5%),
but TMF-43 showed little or no
antidiarthoeal action (ADI = 9.64%).
Table 4 showed ingredient of TMF-16,
(APU-NYEIN THWESE).

N

vol * Frep
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All 4 drugs tested were well tolerated.
Adverse effect were minimal (eg.
nausea, vomiting and abdominal dis~
comfort), inconsistant, some what
equally distributed between treatments
and for the most part, indistinguish-~
able from the symptom commonly
associated with diarrhoea syndrome.

DISCUSSION

In must people, acute diarrhoea is a
common, self limiting, non-fatal
symptom which rarely last for more
than 2-5 days [6]. Aecticlogy of
acute diarrhoea is many and although
it has been claimed that appropriate
specific therapy «can shorten the
illness and may even be life saving
{7], the aetiologic agent, even when
aggressively sought, is rarely {found
and by the time the organism is
identified, the patient is usually well
[8]. Thus, replacement of fluid and
electrolytes loss remains the main
stay of treatment and antimicrobials
are not indicated for the routine
treatment of diarrhoea [9].

In mild to moderate diarrhoea, people
rarely seek physician's advice, but to
overcome the morbidity and loss of
working time during diarrhoea, it is
not uncommon to find patients taking
symptomatic treatment with over-the-
counter antidiarrhoeal agents and, in
Myanmar, indigenous  antidiarrhoeal
agents are of no exception. TMF-16,
TMF-35a and TMF-43 has been
approved as well as produced locally
by the Department of Traditional
Medicine and since they has been
widely used for the symptomatic
relief of diarrhoea, there is a need
to know the efficacy as well as
adverse effects in diarrhoeal patients.
Since their antidiarrhoeal action in
in vitro and in vivo animal models
‘was said to resemble that of opiates
[5], loparamide was used as a positive



fable 3. Relative efficacy of antidiarrhoeal agents

Ddur Dfreq onl Prap Al
Loperamide 18.40 26.88 37.3 32.38 27.94
TMF-16 21.72 32.60 45.91 21.64 28.71
TMF-353 12.21 37.05 36.82 12,55 21,50
TMF~h3 18.05 18.09 29.49 1.531 9.64
mntidiarrhoeal Index (ADI) = &4 D, x D

dur freq X onl X

F
rep

Dy,r = Reduction in duration of dlarrhoea as % of control
Dfraq = Reduction in fraquency of diarrhoea as % of control
onl = Reduction in purging volume as ¥ of control
Frep = Reduction in fluid replacement required as % of control
Table 4. Ingredients of TMF-16 (Apu-nyein thwess)
Description of item
Part used Amount in %
Scientific name Family Burmese name
1. Glyeyrrhiza glabra L. Papilionaceae MNwegyo Stem 14,1
2. Masua ferrea L. Guttiferae Gangaw wutsan Stamaen 14,1
3. Pterocarpus santalinus L. Papilionaceas Na-tha-ni Wood Th.t
L. Barley sugar Thagya ge Sucrose 1.1
5. Santalum album L, Santalsceae Na-thabyu Wood -12.7
6. Unidentified Unidentified  Dandaku-ni Bark 12.7
7. Cuminum cyminum L. Umbelliferae Ziya Frult 1.4
B. FElettaria cardamomum Meton var. lingiberacese Phalagyi* Seed 1.h
miniscula
9, Jetropha myltifids L. Euphorbiacese Semakhan* Stem 1.b
0. Myristica fragrans Houtt Myristicacese adelkpho thi Fruit 1.4
1. Saussurea sp. Compositas Pannu Root 1.4
12, Syzygium aromaticum L. Merr. & Myrtaceae Lehnyin* Flower 1.4
Perry
13. Terminalia chebula Retz. Combretaceae Kattaratthinche Leaf gall 1.h
14, Unidentified Unidentified Panma Bark 1.4
15. Unidentified Unidentified Sepazundok Rhizome 1.4
16. Unidentified Unidentified Yoton Stem 1.4
17. Unidentified Unidentified Chaunggya Stem 1.4
18. Unidentified Unidentified  Dandagubyu Bark 1.4
19. Babulus babulis Bovine Kywe thwe Blood 1.4

*San-Khin (1970), otherwise Hundley and Chit-Ko-Ko (1961)
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control in the present study.

The study is also considered ethical
as there has been no disruption in
the routine treatment for diarrhoea
(It has been recognised by the WHO,
1990, that 90% of patients required
nothing more than prompt and ade-

quate replacement of water and
electrolytes lost in the diarrhoeal
stools and vomiting). Since the

study was conducted during the diar-
thoea season where cholera outbreak
is very commcn, oral tetracycline
was given to prevent excretion of V.
cholerae in diarrhoeal stools.

The present study showed that the 2
TMF's, TMF-16 and TMF-35a, were
effective in the treatment of diarrhoea
by decreasing the duration and fre-
quency of diarrhoea as well as decrea-
sing the amount (volume) of stool
passed and this has ultimately led to
a quicker recovery with less amount
of fluid replacement required. Calcu-
lation of antidiarrhoeal index showed
TMF-16 to be the most potent,
having the antidiarrhoeal efficacy
approximately equal to that of
loparamide. But all drugs, although
given in maximal allowable daily
dose for at least 2 days, did not
produce any significant adverse effect
of discomfort which required treat-
ment or cessation of therapy.

TMF-16 and TMF-35a are available
locally and cheaply, and thus, may
prove beneficial for the symptomatic
relief of mild to moderate nonspecific
acute diarrhoea. But since it has
been suggested that their antidiar-
rthoeal action resembles that of
apiates, it may not be advisable to
use such agents in patients experienc-
ing fever or blood in stool, where
opiates and antimotility agents are
contra indicated [10].

This project was supported by a
clinical research grant from the
Department of Medical Research.
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Study of KAP on HIV infection/AIDS among medical doctors in Yangon

*San Shwe, “**Mya Sanda Khine, **Khin Maung lwin, *Hla Shein,
*Thein Heaing & *Than Swe

*Department of Medical Research
**Department of Health

HIV infection/AIDS related knowledge, attitudes and precautionary practices were
studied among meddical doctors in various health institutions, which included
general hospitals, speciallist hospitals, township health centers and GP ¢linics
in Yangon, betwaen June and August of 1991. The main objective of the study is
to provide necessary information that may promote the aeppropriate use of health
education services for the prevention of HIV infectionf/AIDS in health workers,
particularly those at high risk. A total of 425 questionnaires were delivered
and 378 (99.9%) returned. The survey results indicated that (99%) of the respon-
dents had ever heard of AIDS and only (74%) knew the difference between AIDS and
HIV infection. Knowledge conceraing aetiology, transmission, diagnosls, centrol
and proventlon of the diseass were revealed to provide the necessary Information
for effective managament. Positive and negative attitudes towards HIV infected
person were assessed and practices towards prevention of HIV infection/AIDS in
health care settings were discussed in detail,

INTRODUCTION

The World Health Organization (WHO)
estimates that between 5 and 10
million perspns are currently infected
with HIV and the cumulative number
of cases of AIDS globally may exceed
one million by 1991 [1]. In Myanmar,
the magnitude and spread of HIV
infection has been increasing since
1988 [2). As there is no vaccine
nor effective treatment, strategies
for the control of AIDS is mainly on
prevention of HIV infection.  Thus,
public education is the main weapon
in the fight to limit the spread of
HIV  infection in this situation.
Since AIDS has a great socio-medical
impact on community, education
programmes need to be developed so
that the community will understand
about the disease and accept the
HIV infected patients and support
well.  Not only health workers are

important as a category to play in
the education of the community but
also they are dealing with infected
patients in the health care settings.
Taking into consideration that, it is
an attempt to assess the level of -
knowledge, the attitudes and precau-
tionary practices of medical doctors
on HIV infection/AIDS to assist
effective control and management of
the disease in Myanmar.

MATERIALS AND METHODS

Medical doctors of 11 categories, viz:
physicians, surgeons, obstetricians
and gynecologists, paediatricians,
anaesthetists, radiologists, pathologists,
assistant surgeons, township medical
officers, dental surgeons and general
practitioners of various health care
settings, viz: 9 general and specialist
hospitals, 5 township health centres
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and 18 GP clinics in Yangon Civil
Development Committee area were
included in this study. Self-adminis-
tered questionnaires including 60
different questions on knowledge,
attitudes and practices were delivered
to 425 medical doctors. This study
was conducted during three months
period from jJune to August, 1991.
Data analysis was carried out by
computer assistance in Epidemiology
Research Division.

RESULTS

Of the 425 medical doctors, 378
returned the questionnaires ie. the
response rate was (88.9%). Regarding
sex distribution of the respondems,
39% were male and 61% were female
with the age range of 25 to 66
years. 48% of assistant surgeons
formed the major portion, followed
by surgeon (11.6%), physician (7.6%),
and other category including house-
surgeon, specialists, dental surgeon
(10.3%) and 1-3% of medical doctors
in special fields ie. pathologist, pae~
diatricians and public health.

Knowfedge of AIDS/HIV ingection

Disease aetiology: The majority of
subjects l88.’7%i have ever heard of

AIDS. As regards the difference
between AIDS and HIV infection,
74.3 knew the difference, 21.9%

thought that the two terms were the
same, 2.4% didn't know the difference
and 1.3% gave no answer at all
Among the respondents who had
heard of AIDS, 59.7% provided correct
answers like AIDS s caused by a
kind of virus, is a life-threatening
disease and is a preventable disease.
Some (2.4%) had wrong conception of
describing the diseases as a type of
cancer, disease caused by illegal
drug use or a type of bacterial infec~
tion (Table 1).

Transmission: Regarding transmission
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Tebie 1. Cause of AIDS

Causes No. 4

1. Most corract answors ' 225 59.7

including

~ caused by a kind of virus

- 3 1ife threatening diseass

- preventable disease
2. It is cause by a kind of

virus only 37 9.8
3. Correct answar including

cavsed by 2 kind of virus and

a life threatening dissase 85 22.6
b. A life threatening disease

which can be preventable 5 1.3
5. Incorrect answer describing

3 type of cancer, illegal

drug use and caused by

bacteria g 2.4
6. It is a preventable disease

only 6 1.6
7. It is a life threatening

disease only 10 2.6

Total 337 108.0

*No answer 1

of the disease, 96% of doctors were
aware of disease transmission through
infected needles. Bur there were
still a number of doctors that gave
incorrect answers like getting infection -
through utensils (16.1%), infection
from toilet seats (12.7%) and a afraid
of working together with HIV infected
person (7%), mosquite carrying the
infection and getting infection after
hand shaking with the infected person
(1.1%) (Figure 1).

Diagnosis: Concerning diagnosis of
AIDS, 98.8% of respondents answered
that AIDS can be diagnosed and
94.4% knew the place for the testing.
Only 2% did not know the exact
place for testing. Some (91.8%)
answered that early HIV testing
should be done for heaith personnel
who are at high risk and only 5.8%
did not think it was a need. Most
(94.2%) of doctors had an idea of



Modes of transmission

Shaking hand 1.06{4)

From mosquito 3.97015)

Work in same room 7.4 (28}

Toilet seat 12.17146)
Same glass use 16.17(81)

Unsterilized needles

96.03(363}

60 80 100

% of knowledge in transmisslon

Fig. 1. Bellefs of medical doctors about transmission of AIDS/HIV infection

performing blood test before surgery,
marriage or donation of blood.

Regarding prevention of
infection, 97% revealed
that the infection can be prevented.
Knowledge towards prevention of
AIDS/HIV infection by the doctors
included: safe blood transfusion, safe

Prevention:

sex, proper sterilization techniques
and training to promote adequate
sterilization, but a few favoured

isolation of suspected cases. For
prevention aspect, 97% knew what
condom was and only B86.8% had
conception of condom wuse as an
effective measure for HIV infection.
Majority  (95.5%) of health care
workers thought that they should
take precaution against HIV infection
by universal precaution in addition to
on the job training.

Counselling: Eighty two per cent of
the doctors have heard of counselling
and some (5.8%) did not know what *
counselling was. Only a few (12.2%)
of the doctors reslly had a compre-
hensive meaning of counselling and
there were some misconception think-
ing it is just like a disease surveil-
lance programme.

Attitudes
Regarding attitudinal questionnaires,
95.5% answered that AIDS is an

important problem in the country.
Most (97.1%) doctors were afraid of
getting this infection and 91.2% were
afraid if someone in the family get
the disease. There were only 32.8%
who would like to take care of AIDS
patients in their wards or rooms
(Figure 2).
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Infaction in famdy

AIDS is o problem

Afraid of infectien
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60 B8G 100 120

% Attitudes of medical docters

Fig. 2. Attitudes towards HIV infection

Practices: Ninety five percent of
the respondents were aware of taking
strict precaution to fight against
HIV infection but 82.3% were able to
protect themselves from HIV infection.
Majority of doctors thought that a
motivated working group would be
needed in each hospital. A group of
respondents (73.8%) had an idea to
have preventive practices by giving
appropriate information about AIDS
to patients in hospitals. The other
measures they mostly like to do
were described in Figure 3.

Sounce of Lngoumation

The important issue of health promo-
tion strategy is the way of how to
reach the public with AIDS informa-
tion. Out of 378 doctors, 94.4%
have heard of AIDS since more than
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2 years ago and very few noticed
within a year or less than 6 months.
In relation to source of information,
about 40% have received information
mainly frem magazines, 17.9% Dby
watching radio or TV, and 9.8% by a
combination of radio or TV programme
together with reading papers and
pamphlets. Some (75.4%) thought
that they did not get enough informa-
tion about AIDS.

DISCUSSION

The findings in this survey revealed
that most of medical doctors had
been well informed of about AIDS
but not HIV infection. A number of
misconceptions existed about transmis-
sion by mosquitc bite and working
together with infected person. The
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other thing to be considered is about
"counselling’.  Most of the respon-
dents confused with counselling as a
special organization giving services
towards HIV infected or AIDS patients
and some thought of an organization
like a surveillance programme. Thus
it highlighted us to disseminate more
information on the subject of counsel-
ling to the professional groups.

Most doctors were reluctant to take
care of the infected patients because
they might be infected in this environ-
ment.  The doctors liked to have
well equipped facilities for AIDS/HIV
infection prevention in their daily
practices. It is generally true that
the more the health personnel has
knowledge  concerning  AIDS, the
more likely he or she is willing to

»

implement the universal precautions.
In a study in Uganda they described .
that promoting of any health education
strategy should be direct and include
more visual and dramatic means
[13]. Thus, in our health care setting,
an effective and informative health
education programme along  with
proper counselling on HIV infection/
AIDS should be disseminated for
each target group as necessary.
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Analysis of arsenic content in "Khun-hnit-par-shaung"
Myanmar indigenous medicine
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"Khun~hnit-par-shaung” {4#ddepd) indigenous Myanmar medicine has been used
widely for the treatment of tingling and numbness of extremitiss, and for a wide
variety of the joint disease. It is a mixture of sein-nee-myin-thwa ( 8§3Réwp)
(Asz Sp), kyauk-say-dan (sopdewrasfi) (Asp $3), kant ( o) (sulphur), za-wet-tha
{ codban) (ammonium chloride), hin-yaing-ni (w&§&d) (mercury IT sulphate) let-char
( wdepi)(borax), dotehtar { 3@) (copper II sulphate) in equal proportion.
Arsenic content of sein-nee-myin-thwa, kysuk-say-dan and the formulated "khun-
hait-par-shaung” medicine was analysed by nuclear method. 66.89% of sein-nee-
myin-thwa and 36.37% of kyauk-say-dan were found to be arsenic. The arsenic
content of formulated Mkhun-hnit-par-shaung™ medicins depends on the heating
time during the preparation. The coatent of arsenic in the mixture become
higher according to the expesure time of heat.

INTRODUCTION

"Khun-hnit-par~-shaung" indigenous
Myanmar - medicine has been used
widely for external application for
the treatment of ailments such as
neurities, tingling and numbness due
to prolonged healing of sores. Some
Myanmar physicians claim that the
medicine can cure eczema.

"Khun-hnit-par-shaung" medicine
formulated by seven kinds of indige-
nous raw materials. Tow indigenous
raw materials were "sein-nee-myin-
thwa" and "kyauk-say-dan", which
are arsenic compounds, probably the
arsenic disulphide and aresnic trisul-
phide respectively.

Arsenic  compounds as  poisonous
substances are most often used if
the poison plots of antiquity [1].
The alchemists were acquainted with
the oxide, As40¢. Certain brightly
coloured arsenic compounds were
used by the Greeks and Romans as

pigments. Inorganic arsenic compounds
such as arsenic trioxide, arsenic
pentoxide and sodium and potassium
arsenite and arsenate are found in
insecticides, rodenticides, fungicides,
wood preservatives, herbicides and
compounds used in glass manufactur-
ing. Organic arsenic is widely distri-
buted in the environment. Arsine
gas is produced in the smelting and
refining of metals, is galvanizing and
etching, is lead plating, and in making
silicon microchips [2].

The physical properties of the element
had caused it to be classified with
the metals but its similarity in chemi-
cal behaviour to nitrogen and phospho-
rous had caused it to be classified
as non-metallic.

Arsenic has an appearance something
like that of a metal, but lacks
strength and can be easily broken up
into small particles. It is a dark
gray, crystalline selid. It sublimes,
readily giving a vyellow, poisonous
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vapour which possesses the oder of
garlic., The molecules of the vapour
correspond to the formulas Asgq or
As2, depending upon the temperature.
It occurs in at least three allotropic
forms, changing quickly, even at
ordinary temperature into gray arsenic.

Chemically, arsenic resembles phospho-
rus in many ways. The main differ-
ence between the properties of the
two elements is a slightly greater
tendency of arsenic to act as a
metal [1].

Arsenic compounds have been used as
therapeutic agents. Arsenic sulfide
(probably realgar}) has been used for
the treatment of ulcerative abscesses.
Similar arsenic preparations for skin
disorders, tuberculosis, asthma and
leprosy [3]. Arsenic trioxide is
given internally because of its benefi-
cial effect on metabolism, for its
values as a general tonic and for the
use in improving the appetite. Inor-
ganic forms of arsenic were used
formerly in the treatment of protozoal
diseases such as syphilis, malaria and
trypanosomiasis, but organic arsenical
compounds are now empioyed [4].

Arsenic compounds have been used
for  spirochetal infections, blood

dyscrasias, dermatitides. Human
Toxicity: most forms of are highly
toxic. Acute symptoms following

ingestion relate to irradiation of the
G.I. tract, nausea, vomiting, diarrhoea
which can progress to shock and
death. Chronic poisoning can result
in exfaliation and pigmentating of
skin, herpes, polyneurities, altered
hematopoiesis, degeneration of liver
and kidneys [5].

The reported lethal dose for arsenic
ranges from 130 to 300 mg [2].

This research is to determine the
content of arsenic in "sein-nee-myin-
thwa" "kyauk-say-dan” and formulated
"khun-hnit-par-shaung" medicine
which depends on the heating time
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during the preparation.

MATERIALS AND METHODS

In our experiment seven kinds of
subtances are used for "khun-hnit-par-
shaung". The are sein-nee-myin-thwa,
kyauk-say-dan, kant, za~wet-tha,
hin-yaing-ni, let-char and dotehtar.

The formulation procedure mentjoned
below was that recommended by U
Hla Myint, former Medical Superinten-
dent Civil Hospital (Yangon), Depart-
ment of Indigenous Medicine, Ministry
of Health.

Each of these substances in 4 gm
amount was taken and mixed together
thoroughly on a glass plate.  Then
the mixture was placed in the middle
portion of an iron pan and the mixture
was then covered with a porcelain
cup. Sand was placed around the
cup. The sand was soaked with a
small amount of water. About 2
cm3 of water was placed in the
shallow place at the top of the cup.
Then the pan was heated on a chat-
coal stove. In the course of heating,.
some water at the top of the cup
got evaporated. To compensate the
vaporation effect some
again put into the shallow place at
the top of the cup (This kept the
temperature more or less constant at
the top of the cup).

The sand was also always kept moist.
A thermometer was placed in the
soaked sand and the temperature was
kept monitored. The heating intervals
employed were two, four and six
hours. At the end of heating, the
iron pan was removed from the char-
coal stove and allowed to cool. The
poecelain cup and sand were removed,
the substance collected at the inner
top surface of the cup was taken
and powdered.  Then, the medicine
thus obtained was fabricated into
targets of known weights.

water was .



The determination of “khun-hnit-par-
shaung" Myanmar indigenous medigine
was done by thermal neutron activa-
tion analysis technique.  Subsequent
activity monitoring will be carried
out by gamma scintillation counting
technique.

Neutron activation analysis is a very
common and useful nuclear instrumen-
ial technique. It is a wmethod of
quantitative elemental analysis [6,7].

Activation analysis consists of two

major stages:

(a) the production of a radioactive
nuclide from the desited element
through some nuclear reaction
and

(b) the measurement the amount of
the product radicactive nuclide,
of which in turn is related to
the amoung of the desired element
present in the sample [8).

Natural arsenic is monoisotopic and
undergoes thermal neutron reaction.

75As (n,) 76As with the preduct
nuclide having half-life of 26.4 hours.
The reaction cross section is only
about 4.5 barns.

The nuclide 76As was the activation
and detection.

The sample target was fabricated
and irradiated with thermal neutrons
from Am{Be) source for four days to
attain saturation activity. The target
was sealed in a thin polythene bag.
Then it was fastened onto a plastic
strip (specially made for this purpose
so as to ensure rteprodusable irradia-
tion geometry). The plastic strips
were fixed in position so that the
target was exactly placed in front of
Am(Be) neutron soutce and at &
distance of 3.5 cm from the source
(The source and target were placed
in water tank). After the end of
irradiation, the target was removed
and its activity monitored,

Am{Be) neutron source is a reactor

neutron and has a very long half-life
of 450 years.

The activated sample target can be
detected by Bicron gammea scintilla-
tion counter.

RESULTS

It was found that arsenic contents of
"sein-nee-myin-thwa" and "kyauk-say-
dan" were 66.89% and 36.37% respec-
tively. The arsenic content of formu-
lated 'khun-hnit-par-shaung" medicine
depends on the heating time during
the preparation. The content of
arsenic  were 15.68% of formulated
"khun-hnit-par-shaung" medicine
after 2 hrs heating time, 18,20% of
formulated "khun-hnit-par-shaung"
medicine after 4 hrs heating time
and 20.16% of formulated "khun-hnit~
par-shaung" medicine after 6 hrs
heating time.

Table Effects of heating intecvals on the
arsenic centent of the formulated
"fhun-hrit-par-shaung™ medicine

5. Heating Arsenic content (% of wt)
No. interval
Che) Experiment Averagex
I 11 111
| 2 15.45 19.30 16.30 15.68:0.54
2 4 17.62 18.25 18,19 18.72:0.55

b 20.0h  19.38 21.05 20.16:0.8%

DISCUSSION

it can be observed that increase in
the heating time resulted in the
increase of the arsenic content in
"khun-hnit-par-shaung" medicine.
This may be due to the nature of
some ingredients which might change
with heating. The compound CuSOj4.
5H20. on heating to 110°C can lose
four molecules of water of crystalliza~
tion. Sulphur, which on heating, can
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combine with oxygen of the air to
form sulphur dioxide. Ammonium
chloride, which on heating, can under-
go thermal decomposition and also
sublimation. "Sein-nee-myin-thwa"
and  "kyauk-say-dan" are  arsenic
compounds, according to literature it
can react on heating in air to form
the volatile Asp03 and SO compounds
[9], which are untrapped during the
heating. = These unirapped compound
is named as "khun-hnit-par-shaung".

The greater the heating time the
greater will be the chemical and
physical changes and greater will be
the changes of weight. Subsequently,
one can find from Table, by changing
heating intervals, arsenic content can
be changed from about 16% to about
20%. This observation stress the
importance of heating interval in the
formulation of "khun-hnit-par-shaung"
medicine,

This research has demonstrated that
the content of arsenic in Myanmar
indigenous medicine "khun-hnit-par~
shaung" can be studied by Thermal
Neutron Activation Analysis employin
low neutron flux source like Am(Be%
source. This knowledge is important
because arsenic content cannot be
determined easily by other instrumen-
tal techniques such as atomic absorp-
tion spectrometry. The study by
chemical analysis on this medicine
will be quite tedious and may not be
very pragtatic.

The study of the variation of arsenic
content in  "khun-hnit-par-shaung"
medicine formulated wunder heating
interval contributed knowledge which
will be vary important to both indi-
genous medical practitioners and to
the patients. Arsenic is absorbed
through the skin, lungs and gastroin-
testinal tract. Inorganic compounds
are absorbed more readily than
organic. Arsenic is distributed from
blood to liver, kidney, lungs and
spleen within 24 hrs of ingestion and
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to skin, hair and bone within 2 weeks
[2). So one should be careful inpre-
paring and using  "khun-hnit-par-

shaung” medicine as the arsenic

content becomes higher on longer

exposure to heat.
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