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The relationship between the intensity of malaria infections and different types
of G—6—PD deficiency in children living in malaria endemic areas of Burma

MYINT-0O, CHO-CHO-00, MYINT-LWIN,
WAT-WAI-NAING & MAUNG-MCN

Parasitology Research Division,

Department of Medical Research
The sample consisted of 88 males and 159 females from
Taikkyi and Thantaung townships. Subjects were school
children under 14 years of age. Using WHO (1969) standard
methods and recently developed cytochemical method (Van
Noorden & Vogels 1985) 14 (15.9%) G-6-PD deficient males
{hemizygous) , 7(4.4%) homozygous females and 17(10.7%)
heterozygous females were detected. Gut of 14 hemizygous
males, 5 were 9051t1ve with P, falciparum and 3 were
positive with P. wvivax. In 7 homozygous females, one was
infected with P. falciparum and two with P. vivax. Out of

falclgarum

17 heterozygous females,6 were infected with P.

and two with P. wvivax . P. falciparum para51taem1a in
normal male was 6.0% (mean of 19 subjects), male G-6~PD
hemizygote was 1.0% (mean of 5 subjects) , female G-6~PD
normal was B8.6% (mean of 34 subjects), female G-6~PD
homozygote was 1.2% (one subject only) , and female
heterozygote was 1.0% (mean of 6 subjects). P. vivax

parasitaemia in male G-6-PD hemizygote was 1.0% (mean of 3
subjects), female G+-6-PD normal was 6.2% (mean of 9
subjects), female G-6-PD heterozygote was 1.0%¥ (mean of 2
subjects}. The cytochemical staining method was also used
to distinguish the intensity of malarial parasites 1in
individual cells of heterozygotes.It was observed that the

malaria parasites infect both G-6-FD deficient and normal
cells but parasitaemia was significantly and uniformly
lower in deficient cells (normal cells = 0.8+SE 0.118;
dificient cells = 0.4+SE 0.052 ) (P<0.01)
INTRODUCTION years ago vy Tarlov et al.
Beutler { 2 , 3 ) and Motulsky
(4). It has been postulated that
Glucose - 6 - phosphate dehydro- the X-linked G-6-PD deficiency
genase deficiency has attained a may protect against fulminant
high frequency especially in P. falciparum in some unknown
many areas where endemic malaria fashion , Friedman (5,6,7).

due
The
has
was

to P. falciparum existed. suggestion that
study of this enzyme in man deficiency may confer
a fascinating history which selective advantage in

reviewed more than twenty presence of P. falciparum

G-6~PD



has been supported by some

population studies by Luzzatto
et al.,(%) , Siniscalo et al
{10}, Luzzatto (11} and

Guggenmoos-Holzmann et al{l2),
though questioned by others like
Martin et al., (13} and
Bernstein et al. (14).

To date, conclusive evidence for
pretection
remains to be found when the
malaria parasite may not depend
on either the host cell enzyme
directly or on its products. 1In
Burma G-6-PD deficiency (as
measured by GSH stability test)
was reported by Aung-Than-Batu
et al (15) in 4-14 % of healthy
populations of different ethnic
groups (15). Hla-Pe et al.(l6}
and Kyaw=San-Hla (17) also
carried out studies on the
correlation of G-6-PD deficiency
and malaria but the method used
to test the G-6-PD was not very
sensitive.
The present study was done in
two malaria hyperendemic areas
of Burma to investigate further
protection of G-6-PD deficiency
to falciparum malaria. The
relationship of the parasite
density and different types of
G-6-PD deficiency was also
studied to find out which type
of G-6~-PD deficiency in particu-
lar has selective advantage
against malarial infection.

MATERIALS AND METHOQDS

SUBJECTS AND METHODS

Subjects

Two malaria endemic areas were

studied:

l. Chingone village tract,
Taikkyi township (32m above

by G-6-PD deficiency-

sea leveis) 50 miles north of
Rangoon: A random sample of
114 secondary school children
{age between 10-14 years, 49
males and 65 females) were
selected.

2.Thantaung township (178. 3m
above sea levels} 195 miles
north-east of Rangoon , a

random sample of 133
secondary children (age
between 10 to 14 vyears: 39
males and 94 females) were
selected.

Collection of sample

5=-7 ml of venous blood in Acid-
citrate-dextrose (ACD) (4:1) was
collected from each subject and
transported on ice to the mobile
laboratory where, (1) Brewer
methemoglobin reduction test,
{2) Elution test, (3) Blood film
and (4) MTT-linked spot test
were performed. Cytochemical
staining technique was performed
only at DMR , Rangoon. Blood
samples were preserved either in
ACD and NADP at 4.0 or in the
forms of haemclysates.

The cytochemical staining
method was done according to
Van Noorden & Vogels (18).

The MTT-linked spot test was
done according to WHO (19).

The Methaemoglobin Reduction
test was done according to WHO
(19).

Methaemoglobin elution test for
G-6-PD hetrozygotes was done
according to Luzzatto et al. (9}

Parasites were counted from
Giemsa stained thin blood smearsﬁ
and expressed 1in terms of 10
erythrocytes .



RESULTS

Male hemizygote from Taikkyi had

higher parasite prevalence
from
township {Table la).
female

rates of

than those

at the
prevalence

Table la.

rate
Thantaung
By looking
groups, the
malaria

. "it"‘ )

infection followed the same
pattern as in the case of males
(Table 1b). Females in Taikkyi
township had higher incidence
rate of malaria than those from
Thantaung township. )

+
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The relationship between malarial infections and various types of G-6-PD deficiency

TAIKKYI

THANTAUNG }

Types of G-6-PD  p I P.v?  Mixed Ko p.fl pv? Mixed No v
Deficiency Posi~ infec- mala- Total 3 infec- mala- “Total
+ tive tion ria + + tion’ ria ’
Male Normal 12 S 1 24 42 7 4 1 20 LIE ¥
128.6%) (11.9%) (2.4%) (57.1%) (1008} (21.9%) (12.5%) (3.1%) (62.5%) - {100%)
Male Hemigygous 3 2 0 2 7 2 1 0 T
{(42.9%) (28.6%) (0W) (20.6%) (1008) (28.6%) (14.3%) (o%) 157.1%) 7 - (100%)
Total. 15 7 1 26 49 9 5 1 24 339
. (30.6%) (14.3%) (2.0%) {53,1s} (100%) (23.1%) (l2.8%) lZ.QAk (61.58)5 (100%)
P.t! = plasmodium falciparum ° - s
P.v? = Plasmodium vivax ' - i

Table 1lb,

+3 w Positive cases o

st

The relationship between malarial infections and various types of G-quD defxciqpcy

W

+ =

_ TALKKYI THANTAUMNG $§

Types of G-6-PD p.g! P.v2 Mixed No P.f1 P.v2 Mixed No .4 ¢

- beficiency Ty Posi- infec- mala- Total 3 infec~ ' mala- ' Total
. + tive tion ria + + tion =~ ria " ~

A_il

Female Normal 17 5 2 1 17 4 0 ~. 59 (80 -
130.9%)  (9.1%) (3.6%) (56.4%) (100%) (21.3%) (5.0%) {0%}) 473.7%) - 100%)

Female Hetero- 3 2 0 3 3 0 o ¥ 6 . % 9
zygous (37.5%) (25.08) {08) (37.5%) {100%) (33.3%)  {0%) 0%)  (66.79) © (logwr
Female Homo- 0 1 ) 1 1 1 0 3 5 -
zygous {08)  {50%) (0%)  (50%) (1008)  (20%)  (20.0%) (0O%)  (60.0%)  (l0O%}
Total 20 8 2 35 20 5 0 69 94 ]
(30.8%)  (12.38) (3.18) (53,83} (1008) (21.3%) (5.3%) (0%  (73.¢n) (1004}

3
P.'f1 = Plasmodiuwn falciparum It
P.vi = Plasmodium vivax -
" 3 Positive cases



In both the areas, Taikkyi and
Thantaung, malaria infection had
ha selection between the

different types of G=6-PD
deficiency.
All G-6~PD deficient groups

{hemizygotes, homezygotes and
heterozygotes) were found to be
susceptible to both falciparum
and vivax malaria (Fig. 1}. All
groups from Taikkyli township had
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higher prevalence rates of
malarial infections than thosge
from Thantaung township. This
could be due to the difference
in geographical variations i.e.
altitude above sea levels.

Table {2} shows parasitaemia

4

densities in various types of

G-6~PD deficiency.

Although the malarial infection
had no selection between the
G-6-PD normal , G-6-PD hemizygo-
sity and G-6~PD homozygosity,the
parasite density between these
groups were remarkably differ-
ent. Mean parasitaemia in male
G-6-PD normal was 6.0% , male
G-6-PD deficient hemizyqous is
3.0%, female G=6-PD normal is
8.6%, female G-6-PD deficient
homozygous was l.2%.The falcipa-
rum parasitaemia levels were
sigificantly higher 1in both
male G-6-PD normal and female
G~6-PD normal groups, whereas
mean parasite density in male
hemizygote was higher than
thoee of female heterozygote and
female homozygote.

Mean vivax parasitaemia in males
normals and female normals were
significantly higher than those
of male hemizygotes, female
heterozygotes and female homozy-
gotes,

Table (3) shows the parasite
density in G~6~PD normal and de-
fecient cells of female
heterozygotes,

The cytochemical staining method
has been able to demonstrate the
parasite densities in individual
cells of eight female heteroxzy-
gotes reported in this study.
The mean parasitaemia in G=€-PD
normal cells was 0.791¢SE 0.118
and the mean parasitaemia in G-
6-PD deficient red cells was
0.354+SE 0.052.

Parasite densities in G-€6-pD de-
ficient cells were uniformly and
significantly lower than those
of red cells with normal G-6-PD
enzyme activity (P<0,01).



Parasitaemia densities in various types of G-6-PD deficicnsy

Table 2.

Types of Positive with Mean Positive with Mgan ‘
G-6-PD deficiency P. falciparum parasitacmla P. vivax parasitaemia
Male Normal 0.3 - 22.3% 6.0% 0.7 - 3.0% 1.8%

{19) (9)

Male Hemizygous 0.7 - 4.6% 3.0% 0.3 - 1.7% 1.0%
(5) (3)

Female Normal 1.0 - 16.7% 8.6% 1.0 - 11.0% 6.2%
(34} (9)

Female Heterozygous (.3 - 1.7% 1.0% 0.7 - 1.3% 1.0%
(6) {2)

Female Homozygous 1.2% 1.2% 0.7 - 1.3% 1.0%
(1) (2)

Table 3. lmresite density in wG=VD norma. and deficlent cells

of female heterczypotes

Pm‘aaﬂ:e:/:l[)IJ erythrocytes

Mlasmodl um
number species Mean
Horeml cells Dericlent cells purasiteemia
THO10  faleiparan 121 {1.215)% 5L {0.51%) 1,72%
TH-0MU  falcipmram 23 10.231) 8 (0,08%) 0.3i%
075 fpleipamam T4 (0.THE) 28 (0.28%) 1.023
TT-038  falcipenum 80 (0.801) 42 (0.42%) 1.22%
TT-113  falelpmrn 121 (1.7 51 (0.51%) 1.72%
TT-126  falcloerem 73 {0.730) B (0,40%) 1.13%
TR-002  vivax 92 (0.92%) 19 (0,39%) 1,08
THD4S  vivga 49 (0,491) 26 (0,288} 0.738
Mean
parealtemia 0.T9LESE 0,118 0. 3ISAESE 0.057 1.195
¥ Figmoes in parenthescs reperoert parssitassis levels
SE = Staximrd Error
DISCUSSION
Glucose-6-phosphate dehydroge-
nase deficiency ( G-6-PD defi-~

ciency) is a genetic trait with
much circumstantial evidence but
little clinical evidence to
support 1its role in malaria
resistance, Motulsky (4). As
related by Motulsky (4), he and
others 1located high frequencies

of G~6-PD deficiency in malarial
regions and simultaneously look=-

ed for protection against
malaria. The first observation
has been repeated many times,
whereas the second effort has,
with some dramatic exceptions,
yielded negative results

Livingstone {20, 21).

The worldwide distribution of
G-6~PD deficiency is primarily
associated with malaria, and the

most striking examples of this
are of microgeographical map-
ping (B8). Mountain people, free
of exposure to infection, carry
a much lower proportion of G-6-
PD deficient genes (Gd ) than
related lowland people (10, 22,

23). In this study, the distri-
bution of G-6-PD deficiency
showed no significant difference
between <children from Taikkyi
{32m} and Thantaung township
(178.3m), although there is a
difference in altitude above sea
level. On the other hand, it
could be emphasized that Karens
had higher G-6-PD deficiency

5



rates than Burmese, Aung-Than-
Batu & Hla-Pe (13). If the
comparisor is Jjust between
Karens ma:cs  from Pa-an  and

Karens males from Thantaung, the
difference was about 7.9% (14%
and 21.87%), whereas the
difference between Burmese from
Rangoon and Burmese from Taikkyi
1s about 7.7% (9% and 16.67%).
Therefore, 1t could be concluded
that, apart from geographic
variation, neople living 1in
malaria endemic areas had higher
incidence of G-6-PD deficiency
than people living in malaria
free areas.

The fenales heterozygote | Gd+/
Gd™ ) nhas 2pout 25-75% of normal
G=-6-PL  activity in the blood.
Apout one-half the red cells
produced normal levels express-
ing the normal gene: the other
were deficient,

Luzzatto, Usanga, Reddy (9) used
this situation to show a
differential host competence for
malaria between normal and G-6-
PD deficient cells. They took
blood sanples from malaria-
infected { 3% /Gd7) females in
Africa. When the cells were
selectively stained for G-6-PD
activity, there was a paucity of
parasites in the deficient red
cells compared with the normal
cells.

However, the smears stained with
the elution method could not
give a definite differentiation
of the malarial parasites. The
differentiation of parasites 1in

the red cells stained with
elution technigue was somewhat
faint in colour. The

cytochemical staining method of
Van Noorden & Vogels (18) used

6

in tnis stuay  gave petter
resuitz f£inn the elustion  tech-
nique praviously described.

Althougn the normal G-6-PL
activity wus carried netween
individuals, the [parasitaemia
was uniforwly lowered in the
portion of  G=6-PD deficient
cells, Cvtochemical staining

method was mcre tedious than the
elution technique as regards to
time and chemicals , but the
results obiained by cytochemical

staining method was far better
than that ¢f elution technique.
The colour intensities between
G-6-FD deficient and G-6-PD

normal cells were distingusisha-

ble and tne malarial parasite
stained with cytochemical
reagent weye clearly

recognizaple,

It was surprising to see that
the malarial parasite infect
poth G4~ and Gd ¥ cells but the
parasitaemia was significantly
and uniformly lower in deficient

cells, Although the malarial
parasites were susceptible to
Ga~ cells in vivo, their
survival could be impaired at
certailn parasitaemia levels
because of the insufficient

amount of host G-6-PD enzyme. 1t
was alsoc reported that G-6-PD
deficient «cells are found to be
never totally lacking the
enzyme, Luzzatto & Testa (24),
Beutler (2%) but it may not
sufficient enough to support
malarial parasites to reproduce
and multiply intra-erythrocyti-
cally.
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The growth stimulating factor in parabiotic rats

MAUNG-MAUNG-CHO, SAN-AUNG & MYO-THEIN
Department of Medical Research

Littermate Wistar rats were parabiosed at 30 days and
daily individual food intake and individual weight gain of
fifteen parabiotic pairs were recorded as control parabio-
tic pairs. Another fifteen pairs were used for the
experiment in which one partner of parabiotic pair was
completely fasted for 4 days and then refed ad libitum
till body weight returned to the prefasting level and
throughout the experiment, individual body weight changes
and individual food intake of both partners of test
parabiotic pairs were recorded. During fasting period,
daily food intake and weight gain of non-fasted partner of
test parabiotic pair increased significantly over that of
the individual rat in control parabiotic pair. Moreover,
weight 1loss of fasted partner 1is same as that of
individual fasted rat. The above findings indicated the
presence of factor/factors in plasma of fasted partner
stimulating food intake and growth of non-fasted partner
of the test parabiotic pair. The present study also
reveals that there is greater body weight increase per. g.
food consumed (food conversion efficiency} of fasted
partner during refeeding period whereas that of non-fasted
partner decreased significantly during that period. Food
intake and factors controlling it have been extensively
studied by Physiologists and Nutritionists interested in
growth and its regulation. Various external and endogenous
stimuli initiate and terminate feeding. 0f the endogenous
stimuli humoral factors and their mode of action are the
subjects of several recent studies (1,3,4,6). The present
study is undertaken in order to further clarify and
assess the role of humoral factor in the regulation of
food intake and growth.

MATERIALS AND METHODS

Parabiotic procedure

Wister rats were
Parabiosed at 30 days. The
operative procedure was essen-
tially that described by Bunster
and Meyer (2).

Littermate

Determination of individual food
intake and individual weight
changes

10 days after operation,parabio-
tic pairs were fully active and
feeding normally. There were no
signs of skin rejection between
partners and the existence of

9



plasma exchange was demonstrated
in some of the pairs by using
radio-iodinated serum albumin.

The parabionts were trained to
consume their entire daily
ration of food in a 6:00 hour
period. Subsequently, the pairs
were conditioned to eat in the
specially designed partitioned
cages, which permitted some
freedom of movement but prevent-
ed access to food or water in
the partner s compartment. The
diet was that of the Department
of Medical Research, Burma, Rat
chow with an energy value of
3.25 Kcal/g. Water from indivi-
dual bottle was available at all
times. Environmental temperature
was maintained between 22" and
25" C and was recorded daily.

An adjustable stage was special~-
ly designed and used in conjunc-
tion with a balance in order to

weigh the individual partner of
the parabiotic pair under light
anaesthesia seperately. The

balance used was Top-Pan, Top
E.500 balance with the accuracy
of 0.01 g. This method of sepe-
rate weighing of the individual
partner of the parabiotic pair
was demonstrated to be accurate
within + 0.05 g.

Design of experiment

Control parabiotic pairs:Fifteen
parabiotic pairs were kept as
controls and their daily indivi-
dual food intake and weight gain
were recorded.

Test parabiotic pairs: Fifteen
pairs of rats were used for the
experiment in which one partner
of parabiotic pair was complete-
ly fasted for four days and then
refed ad libitum till body
weight returned to the prefast-
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ing level. Individdual body
weight changes and individual
food intakes of each partner
(fasted partner as well as non-
fasted partners) were recorded
throughout the prefasting, fast-
ing, and refeeding periods.

RESULTS

The mean daily individual food
intake of each partner of
contral parabiotic pairs was
determined and shown in Fig. 1.
The average daily food intake of
each partner of control
parabiotic pair for the entire
period of experiment was found
to be 11.41 + S.D. 0.15 g.

The average food intake of non-
fasted partner of the test
parabiotic pairs during prefast-
ing period, fasting period and
refeeding period are shown in
Figure 1. During the fasting
period the food intake of non-
fasted partner increased signi-
ficantly (5% probability level)
over that of the individual rat
of the control parabiotic pair.
It was highest on the first day
then gradually decreased till it

reached the prefasting level
during refeeding period.

As shown in Figure 1, the daily
food intake of the fasted

partner during refeeding period
was highest on the first day of
refeeding and then it declined
slowly and reached the
perfasting level on twelveth day
after refeeding.

Phe mean individual weight gains
of each partner of the control
parabiotic pairs were shown in
Figure 2. The average daily
individual weight gain in
control parabiotic pair is



1.54 + S.D 0.91 g.

The effect of complete fasting
and refeeding of one partner on
the weight of each partner of
the test parabiotic pairs was

after refeeding.It is surprising
tec see that there was marked
weight increase of the non-
fasted partner on the first day
of refeeding period. The weight
of the non-fasted partner then

shown in Figure 2. During the fell gradually and reached the
PREFASTING| FASTING PERIOD REFEEDING PERIOD
PERIOD
20
‘9 - S e----o fusted partner
w,

18 1 .

FOCD INTAKE {GRAM)

12 1
1]

10 1

»—— non- fasted partner

+ individual rat in control
parabiotic pairs

7 T T L Y T T s T T
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Figure.l- The effect
partner on
test parabiotic pairs.

fasting period the mean body
weight of the non~fasted partner
increased significantly over
that of individual rat in con-
trol parabiotic pairs.On refeed-
ing, weight of fasted partner
increased abruptly on the first
day and prefasting weight
is gained on twelveth day

of complete fasting and
changes in food intake of other partner in

AGE (DAYS)

refeeding of one

prefasting level on the sixth
day of the refeeding periocd. As
expected, the weight of the
fasted partner fell rapidly the
during fasting period and on re-

feeding increased rapidly to
prefasting level within twelve
days.

11
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Figure.2- The
changes in
parabiotic pairs,

Food conversion efficiency
(i.e., body weight increase per
g. of food consumed) was
calculated for different periods
of experiment in both fasting
and non-fasting partner and
shown 1in Table 1. The table
portrayed that the food
conversion efficiency of fasted
and non-fasted partner did not

differ significantly from one
another during prefasting
period. There was no difference

in food conversion efficiency of
non-fasted partner between the
prefasting and .fasting period.
However, the food conversion
efficiency of fasted partner was
significantly increased during
refeeding period whereas that of
non-fasted partner decreased

12

effect of fasting and refeeding of one partner on
growth(weight)

of both partners in test

significantly (significant at 5%
probability level).

Table 1. rood coaversion efficiemcy {parceat) of (sated and non-fasted
partmer of test parabiotic pairs

Parabisteic Prafasting Fasting deieading
aata period period pericd
Tosted partmar %42 - 32.7%
ap-fasted partasr 2.3 20,85 .23
DISCUSSION

The marked increase in food
intake of the non-fasted partner
of the test pair during the
fasting period idicates that the
fasting state has generated
some . factor/factors in  the
fasted partner which was

‘transmitted through plasma to



the non-fasted partner and has
stimulated the latter to
increase its food intake.

It appears that this factor can
be generated and act rapidly.
Its stimulatory effect is
highest on the first day and
then gradually declines but
continues to be active through-
out the fasting period. on
resumption of feeding the stimu-
latory effect decreases rapidly
to prefastion level 1indicating

that the generation and trans-
mission of the humoral factor
has rapidly declined. The
mechanism of action of this
humoral factor may be either
through inhibition of satisty

centre or stimulation of feeding
centre.

The observation of a gradual
decline in stimulatory effect of
the humoral factor even during
the fasting periocd may be
explained as due to decreased
generation and transmission of
the humoral factor or due to
decrease in response of the
satiety or feeding centre.
Parameswaren et al. {5} described
the existence and circulation
of humoral factor inhibiting
food intake in parabiotic rats

where one partner was electri-
cally stimulated in the hypo-
thalamus . Our two studies

therefore complement and rein-

force each other.

As expected, the increase food
intake of the non-fasted partner
of the test pair was accompanied
by a greater weight gain when
compared with that of the
individual rat of control
parabiotic pair. Moreover, this
increased weight gain continued
into the refeeding period up to
five days even though food

intake had decliined to prefast-

ing levels.

The great  increase 1in food
intake and rapid weight gain in
the fasted partner when
refeeding commences 1s note-
worthy. It is probable that the
humoral factor in the

circulation at the beginning of
the refeeding period may have
stimulated this urgent increase
in food intake and rapid weight
gain. With the commencement of
refeeding the generation of the
humoral factor probably gradual-
ly declined with consequent
decline 1in food 1intake and in
rate of weight gain.

A consideration of the changes
in food conversion efficiency
shows that this may also play a

role in the weight changes
observed. The greater food
conversion efficiency in the

fasted partner during refeeding
may have contributed toward the
rapid regain of body weights to
prefasting levels. Also the
lowered food conversion
efficiency in the non-fasted
partner during refeeding may
also have contributed toward the
shedding of excess weight gained
during fasting period and the
return to prefasting level.
This observation complement
those of{ Perbjorntrop, Edstrom,
Kral, Lundholm, Presta, Walk and
Yang {6) who observed that
greater food efficiency is
responsible for inability of the
obese subjects to ‘cose weight
to a level commensurate with
decrease in food intake. These
changes in food conversion effi-
ciency during refesding in
tfasted and non-fasted partners
suggest that the humoral factor

13



may not only influence the
satiety/feeding centre but may
also influence on metabolism in
some manner which is still not

clearly understood.
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patients with
viper bite were

Fifty-two
Russell s
oliguric and
failure. There

such as gastrointestinal bleeding,
patients with

and facial ocedema in
patients
excretion

to polyuric patients.

patients with oliquria in spite of peritoneal
patients in the polyuric
The difference may be due to more

8 patients. No
dialysis and none died.

acute
studied. 34

18 had non-oliguric types of

was a higher incidence of

also had a higher serum
of sodium and renal failure index when compared
Mortality rate was about 32% in

failure due to
patients had
acute renal
complications
renal angle tenderness
coligquria, These
fractional

renali

creatinine,

dialysis in
group needed

severe renal lesions in patients with oliguric acute renal

failure.
INTRODUCTION

Acute renal failure (ARF) is a
syndrome of rapid onset of
impaired renal function charac-
terised by progressive azotemia
and wusually oliguria. Conse~

quently oliguria had come to be
regarded as a cardinal feature
of acute renal failure. But as

early as 1943 Shen(l) recognised

patients with azotemia in the
absence of oligquria. The
emphasis since then had been on

the quality rather than the
guantity of urine passed.

Oliguria 1is defined as passing
of less than 400 ml of urine per
24 hours. Patients who passed
more than 400 ml per 24 hours
throughout the azotemic period
are therefore regarded as having
nonoliguric acute renal
failure. Anderson et al. (2) in
1977 recognised 54 non-~oliguric
ARF patients out of 92 patients

who met the criteria for acute
tubular necrosis. More recently
retrospective studies have

suggested that nonoliguric ARF
may account for 20 to 30% of all
cases of ARF (3,4).

Postulations had been made to
explain the mechanisms of higher
urinary flow. They include (1)
interference with renal concen-
trating ability; (2) maintenance
of a high rate of flow through
the distal nephrons thereby
preventing equilibration of
tubular with a hypertonic
medullary interstitium and; ({3)
interference with the formation
of an hypertonic medullary
interstitium, Toxin related
nephropathy appears tc he more
frequent in nonoliguric ARF.
Schrier and associates (3)
suggested that decrease in
morbidity and mortality in non-
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oliguric ARF is due to higher
glomerular filtration rate and
relative preservation of tubular

function. But the degree of
renal damage appears to be the
essential difference between

oliquric and nonoliguric ARF.

Acute renal failure is the most
devastating effect of Russell’s
viper bite in Burma and oliquria

had been stressed as the
hallmark of ARF in these
patients. We therefore under-

took a study to establish the
clinical and biochemical pattern
of ARF in patients with

Russell ‘s viper bite. The study
period was from 1984 to 1988
during the rice harvesting

seascns from October to
each year.

January

PATIENTS AND METHODS

All patients with Russell ‘s
viper envenomation admitted into
Tharawaddy Township Hospital
during the study period were
clinically and biochemically
assessed for evidence of renal
disturbances., All patients with
serum creatinine more than 1.3
mgm and/or cliguria (urine
volume less than 400 ml per 24
hours) without obvious pre-renal
cause were then studied. In
oliguric patients dehydration
was corrected, if necessary,
after measuring central venous
pressure. Patients responding
by diuresis were excluded from
the study. Twelve apparently
healthy subjects were also
studied as controls. Urine
volume of 400 ml per 24 hours
was taken as a dividing line for
classifying ARF into oliguric
and noncliguric ARF,.

16

All patients included 1in the
study were thoroughly examined
and kept under «close observa-
tion. Fluid balance charts and
other relevant data were accu-
rately recorded. Daily urine
and blood samples were ccollected
for biochemical measurements.
Venom antigen levels were
measured on admission for
confirmation of biting snakes.
All samples were kept frozen
until tested at the Department
of Medical Research.

Treatment: All patients received
lyophilised monospecific refined
freeze dried antivenom for
Russell ‘s viper (BPI) 40 ml
{intravenous injection within 10
minutes)} was given initially and
repeated 6 hours later if bloeod
is still non-cottable.

General measures for acute renal
failure were instituted for all
patients. If oliguria persists
after rehydration, if necessary,
intravenous frusemide 40-250 mgm
and dopamine 2.5ug/kg/hour 1in
500/ml of isotonic saline infu-
sion was given. None o©f the
patients with nonoliguric ARF

received diuretics or any
medication known to alter the
antidiuretic release and renal
response to antidiuretic
hormone.

All patients were Kept in

hosital for a minimum of 5 days.
Patients considered for dialysis
were referred to the Rangoon
General Hospital.

Laboratory Methods: Venom anti-

gen was measured by enzyme
linked immunosorbent assay
(ELISA). Biochemical analysis

was done by standard methods.



RESULTS

A total of 52 patients was
studied. 34 patients (41%) had
oliguric ARF. In these patients
oliguria set in within first 24
to 48 hours after admission into
hospital. 18 patients (22%)
passed more than 400 ml of urine
per 24 hours throughout the
azotemic phase of the illness.
The mean daily urine volume was
2204 ml in these patients.

Table(l) summarises the clinical
features of 34 oliguric ARF and
18 nonoliguric ARF patients. In
patients with oliguric ARF there
was a significantly higher
incidence of gastrointestinal
bleeding (21% compared to nil in
noncliguric ARF), renal angle
tenderness (32% compared to 6%
in nonoliguric ARF), and facial
and conjunctival oedema (47%
compared to nil in nonoliguric
ARF). The incidence of other
clinical signs were very similar
in the two groups.

Tabla 1. clinieal features in patlencs with vliguric and nopsliquric
acuts resal failura.

oliguric seute nosoligeric
renal fallure scves repal fai-  wvalue
LICRT lure now 1y

e (years; wsantfs 1441 629
Sar {MiF} 2311 16,2

Time intsrval between bite
and pati-wvesca (hours}. 1.2 8+1.1

Venom amtigen {ng/ml)

[ L IS 0526 s
sl melling (no. of cases! BETE R V) TRIBON] -
Siistar i{mo. of cames) ol uil
Setrosls (n0. of casest 24 84 L 1%}
Begional Lysphedenitis PRIR: LD IR NI ALY ug

imo. of cames)

Bystemic bissding
ino. of cases)

- Gams {164} HIM) ns
+ GAStrokmtestinal T2} MLl «<0.0%
- Gamitourinary 1303883 422} =
mypotsasion (no. of cusam} 170500} S(Iv} -]

Reral angle tendecness
tno. of cases) SIS HLYI [Tty <0.0%

Faclal & COAJURCLIvE] odwlena
(no. of canes) aialy)

The mean+SEM of serum creatinine
and blood wurea nitrogen in
control subjects were 1.3mgm/dl
and 20.4mg/dl respectively. The
biochemical data from the two
groups of patients are shown 1in
Table 2. There was a
significantly higher blood urea
nitrogen and serum creatinine in
patients with nonoliguric ARF.
Fractional excretion of sodium
was 25 + 16 and 3 + 1 in
oliguric ARF and nonoliguric
ARF respectively. Renal failure
index (as expressed as the ratio
of wurinary sodium (mmol/L) and
urine/plasma creatinine ratio)
was very high, 1i.e. 42 + 9 in
oliguric ARF and comparatively
low i.e. 4 + 1 in nonoliguric
ARF.

Table 2. Severity of renal failure in 34 oliguric

and 18 spontaneous nonoliguric patients (meanfSEﬂ)

Oliguric nonoliguric

Index patients patients

n . 34 n= 18 Yalue
Blood urea nitrogen 136419 57tg <0.001
(mg/dl}
Serum creatinine 6% 0.8 20.2  <0.001
{mg/d}i)
Urine sodium 106210 789 <0.05
Urine/Plasma Crealine st 1.2 2313 <0.001
Fractional excretion 25%16 3to.8 <0.001
of sodium (%)
Renal failure index a2l 9 2%0.4 <0. 001

Response to treatment

Eleven patients with oliguric
ARF responded to diuretics and

dopamine. 8 patients were
dialysed. 11 patients died from
this group. Mortality rate was
about 32%. None of the patients

with nonoliguric ARF required

dialysis and none died.
17



DISCUSSION

The incidence of nonoliguric
acute renal failure in our
series was about 34%. This is a
little higher than Meyers' et
al.(4) and Singh et alJ{5) series
(30%) but much lesser than Shen
et al. (1) study. Anderson et al
{2) reported that toxin related
nephropathy 1is more frequent in
nonoliguric acute renal failure.
Although the exact mechanism or
cause of nonoliguric acute renal
failure in Rusell’s viper bite
victims was not known, we assume

that direct renal toxicity due
to snake venom might be
contributing to this type of
acute renal failure. In our
series, patients with oliguric
acute renal failure showed

evidence of more severe renal
impairment. Patients were 1ill
and serious complications like
gastrointestinal bleeding were
more frequent. Biochemical pic-
ture also indicated more severe
degree of renal failure in these
patients. The low FENa in non-
oliguric patients indicates that
lesser degree of damage done to
functional integrity of the tu=-

bules. Miller and associates
(6) also found that 10% of
patients with non-oliguria had

FENa of 1%. Renal failure index

values of 4 to 10% was reported
both in oliguric and non
oliguric acute renal failure

{7}. The mortality rate was 32%
in oliguric ARF 1in spite of
peritoneal dialysis done in 8
patients. None needed dialyses
or die from non-oliguric ARF.
These findings signifies a more
severe renal lesion in oliguric
ARF and, 1in a group of patients
with ARF resulting from an
identical etiology and receiving
similar management, supports the
view that the essential ditf-
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ference between the two groups
is the degree of renal damage.
Urine output during the azotemic
phase is therefore, an important
prognostic factor.

In conclusion, we would like to
stress the existence of high
output renal failure in patients
with Russell’s viper bite, and
merc absence of oliguria should
not exclude renal damage.

ACKNOWLEDGEMENT

This study was supported by the
Department of Medical Research
(Burma) and International
Development Research Centre
{IDRC}, Snakebite Research
Project (Project 3-p-85-0049).
We are grateful to Dr.U Tun Pe
for immunoassays for serum venom
antigen; Dr. U Thein Mg Myint,
our project manager; and Dr.
U Mg Mg Lay, Township Medical
Officer (Tharawaddy Civil Hospi-
tal) for their wunfailing sup-
port.

REFERENCES

1. Shen,S5.C. et al. Studies on
the destruction of red blood
cells.l. Mechanism and
complications of haemoglobinuria
in patients with thermal burns,
spherocytosis and increased
osmotic fragility of red blood
cells. The New England Journal
of Medicine 1943; 229: 701-013.

2. Anderson,R.J.et al.
Nonoliguric acute renal failure.
The New England Journal of

Medicine.1977; 296:1134-1138.

3. Schrier, R.W. et al Acute
renal failure : pathogenesis,
diagnosis and treatment.



Advances in Nephrology.
1981;10:213-40.
g, Mevers.C, et al. The

clinical course of nonoliguric

acute tubular necrosis.
Proceedings of the American
Society of Nephreology. 1974; 7:
62.

5. Singh,R. et al. Nonoliguric
acute tubular necrgsis.
Proceedings of the American

Society of Nephrology. 1874;
7:85 .

6. Miller et al, Polyuric pre=-
renal failure. Archives of

Internal Medicine. ~ 1980;
140:907-909.

7. Handa,S.PF. et al.
Diagnostic indices 1in acute
renal failure. Canadian Medical
Association Journal. 1967;
96:78.

19



The Buma Heaith Sciences Research Joumnal Vol 1, No.1, 1989

Clinical trial of indigenous antipyretics : Testing of antipyretic efficacy of
five traditiona! medicine formulations on TAB—induced pyrexial volunteers

5.J.Tha, Kyaw-Nyein & Aung-Naing
Indigenous Medicine Clinical Research Unit
Department of Medical Research

Two grams each of five traditional medicine

formulations

(TMF}~ TMF=-06, TMF-24, TMF-25, TMF-35A and TMF-35B- orally

administered
underwent a
total of

The trial
blind basis.

design

with 150 ml of betel leaf
clinical trial of antipyretic efficacy on a
315 TAB-induced pyrexial
Both positive contrel of acetyl salicylate 600 mg
and negative control of no drug treatment were
was performed on ‘a
Effectiveness of the agents at the peak of
induced pyrexia were observed for three hours.

preparation, had

volunteers.
orally

included.
(observer)

Burmese

single

only TMF-

06 possessed the antipyretic efficacy (78-88%) as could be

observed

in 87-96% of responders,

in comparison to those

of the acetyl salicylate. Nevertheless, TMF-24 and TMF-35B

showed a lesser antipyretic activity.

Therefore, TMF-06

was found to be the most recommendable antipyretics to be
used at indigenous medicine centres.

INTRODUCTION
Fever is a very common
affliction and many indigenous
drugs are used extensively as

antipyretics at the traditiocnal
medicine outpatient departments
(l1). However, none of them have
ever undergone scientific scru-
tiny. The aim of this trial is
to evaluate scientifically the
antipyretic efficacy of traditi-
onal medicine formulations {TMF)
namely TMF-06, TMF-24, TMF-25,
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TMF=35A and TMF-35B using
acetyl salicylate as positive
control on a single blind
fashion.
MATERIALS AND METHODS

The formulations were supplied
by the authorities of the
Indigenous Medicine Council of
the Department of Health
Services. A total of 315

subjects both male and female of



ages between 12 to 50 years
participated. The trial was
conducted in three parts.

{l) Determination of method of
fever induction

The temperature of each healthy
subject was initially determined
by taking three successive oral
temperature with an interval of
five minutes in between record-
ings. Their means were taken as
basal temperature. Based on the
fact that Salmonella typhosa
endotoxin could induce pyrogenic
reaction {(2), five subjects were
given 0.5 ml of TAR vaccine
subcutaneously,another five were
given 0.5 ml intramuscularly
and the last five subjects were
given 1.0 ml intramuscularly.
Their changes in temperature
were recorded. Only the group
administered with 1.0 ml of TAR
vaccine 1ntramuscularly showed
satisfactory fever induction and
the induced pyrexia was found to
be raised about 1.0 C lasting
for five more hours.

(2} Investigation of own control
applicability

The fever pattern was not
reproducible in the same indivi-
dual by the same method and
therefore same subject serving
as its own control could not he
instituted.

{3) Main trial

The main trial was conducted on
a total of 290 subjects, both
male and female of ages between
12 to 50 vyears. The basal

temperature of the subjects were
first taken, then they were
given 1.0 ml of TAB wvaccine
intramuscularly. The temperature
was recorded at every thirty
minutes for a teotal duration of
eight hours. The subjects with
satisfactory fever induction at
the fifth hour were classified
into high pyrexial responders

(those with induced pyrexia of
1.0°C or more above basal level)
and low pyrexial responders
{those with induced pyrexia of
0.5 C to 0.9 C above basal
level). Then the subjects were
randomly allocated 1into two
control groups and six test
groups. The subjects in

negative control group were not
given any drug. The subjects in

positive Spntrol group were
given a single oral dose of
600 mg of acetyl salisylate
together with 150 ml of betel
leaf preparation which was
prepared by boiling 0.5 g of

betel leaves in 150 ml of boiled
water for 5 mins. The subjects
in the 5 test groups were given
a single oral dose of 2 g of one
of the test drugs with 150 ml of
betel leaf preparation. The
subjects in the last test group
were given 150 ml of betel leaf
preparation only.

The temperature in the six half-
hourly observations following
the oral administration of the
drugs were noted and changes of
temperature from that of the
fifth hour were calculated. The
mean temperature profile was
illustrated graphically and the
antipyretic efficacy was
presented in a tabulated form.

Measures were taken to note any
side effects during the trial
and prompt and adequate

treatment given as required.
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RESULTS

The antipyretic efficacy of the
5ix test drugs and acetyl sali-
cylate in terms of temperature
lowering capability are shown in
Figure 1. Betel leaf prepara-
tion, TMF-25 and TMF-35A showed
no significant antipyretic acti-
vity. Acetyl salicylate and
TMF-06 showed significant anti-
pyretic activity in 53% and
50% of subjects respectively in
high pyrexial responders. In low
pyrexial responders, acetylsali-
cylate , TMF-06 , TMF-24 , and
TMF-35B respectively showed
significant antipyretic activity
in 61%, 53%, 40% and 37% of the
subjects.

Compared to acetyl salicylate,
the antipyretic efficacies i
the various test drugs in corder
of merit were found toc be as
follows: TMF-06, 'iMF-24 and TMF-
35B (Table 1}.
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DISCUSSION

This trial establ ished the
method of fever induction in
testing drugs with reputed anti-
pyretic effects. It alsoc showed
that the subjects cannot be used



a5 1ts own control. In this
trial all SixX test drugs
exhibited antipyretic activity.
However, oniy TMEF-06&, TMF-24 and
TMF~353 exhibited a statistical-
ly significant antipyretic
activity, ocut of which TMF-06
was most efficacicus either in
terms of percentile respondence
or temperature lowering
caparility.
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Application of modified Enzyme—Linked Immunosorbent Assay (ELISA) for detecting

virulent strains of enteroinvasive E.coll and Shigelia

PHYU-PHYU-WIN & TIN-AYE
Bacteriology Research Division
Department of Medical Research

A wvirulent isolate of Shigella dysenteriae 1

strain, Hw

829 was
Three rabbits
and the serum was

829). Tube

from 1:1,280 to 1;5,120

used for the production of
( Japanese White strain ) were
obtained.
with a virulent derivative of the same

specific antibody.
immunized
sera were absorbed

strain f(i.e. HW

These

agglutination titer of immune sera was varied

living and 1:5,120 tc

1:20,480 with boiled cells of the homologous strain. The

absorbed sera were utilized as an antibody in ELISA

using BIOTIN kit.
enteroinvasive E.

assay

The investigation of 33 Shigella and 22
coli (EIEC)

strains indicated complete

agreement between ELISA results and those of the other
virulence tests (Sereny test and HEp-2 tissue culture
assay).

INTRODUCTION epidemiological studies. In this
paper, how a modified ELISA
test has been introduced to

The invasive potential of identify wvirulent Shigella and
Shigella and enteroinvasive E. IEC strains as a routine test

coli (EIEC) 1is increasingly
recognized as an important
pathogenic factor (1). Three
methods for testing the invasive
potential of enteroinvasive
microbes are commonly used
nowadays. These are production
of dysentery in primates, Sereny
test (2) and in vwvitro tissue
culture test {(3) using sensitive
cell lines. As these methods
for the study of invasive
capabilities are applicable to
individual isolates only, a
rapid and economical test 1is
needed for the routine use and

24

was reported.

METERIALS AND METHODS

Clinical isolates of 54 E. ccli
strains, 33 Shigella and 14
strains of Salmonella were
included in the study. Among
the E. ceoli strains, 22 were
enteroinvasive, 9 were entero-
toxigenic and 23 were entero-
pathogenic according to
biochemical and serological

identification methods of Edward



and Ewing {a). Keretoc con-
junctivetis test (Sereny test)
was performed according to  the
method of Sereny. And HEp-2
tissue culture assay was done 1In
crder to check the invasive
property as mentioned by Day et
al. (3).

Production of antibodies - A
virulent isolate of Shegella
dysenteriae 1 named HW 829 was
used for the production of
specific antibodies. This
strain was kindly provided by
National Institute of Health,
Tokyo, Japan. Three rabbits
were immurized intravenously at
4-day 1interval with 0.2, 0.5,
1.0 and 2.0 ml respectively, of
a suspensicn containing 10
living bacteria per ml. Blood
was obtained on day 4 after the
last injection. Tube
agglutination titers of the
three 1immune sera varied from
1:1,280 to 1:5,120 with living
and 1:5,120 to 1:20,480 with

beiled cells of the homologous
strains.
These sera were absorbed with

Sereny~-negative
derivative of HW 829 strain,
which was obtained by serial
passages on nutrient agar at 42
C. The resultant sera did not
show any aggiutination with both
live or boliled cells of HW 829
strain. Sera were membrahe-
filtered and stored at =80 C
without preservation.

nonvirulent,

ELISA Assay - Wells of Dynatech
Micro-FElisa plates were
sensitised cvernight at 4 C with
10 hacteria suspended in 100 ul
of coating buffer (Nz;Cl0. 1.59g,
Nehlus 2,93 g in 1000 " ml of
distilled water, pH %9.6). 100 ul
of rabbit immune sera diluted in
PBS-Tween 20 was added, followed

by 1 h incubatzon at 30 C. Then
100 ul of conjugate {anti-rapbit
IgG labelled with horse raddish
peroxidase (Vestestain, ABC kit,
Vector laboratory, Inc) diluted
1:2,000 in PBS~Tween contalnino
0.5% BSA was added.

After further incupaticn fcr 1 n
at 30 C, the reaction was
developed by adding 150 ul of
the =substrate {0-phenylenedia-

mine-dihydrochloride 1n citric
acid buffer, pH  6.0). The
reaction was stopped after 10
minutes by adding 50 wul cof
strong sulphuric acid.

In each. experiment, strains were
tested in three parallels.
Optical density (CD) was
measured at 4%2 nm with Dynatech
ELISA reader. Wells without
bacteria served as blanks.
Additional controls were wells
with normal rabbits serum and
wells without rabbit lmmune
serum. The blanks were used to
set the photometer at C.

RESULTS

Optimization of the ELISA test -~

ELISA reactivity of one of the
three antisera was tested
against six pairs of Sereny-

posiitive and -negative Shigella
and E. coli (enteroinvasive
strains). Different dilutions
of antisera were used in the
ELISA test. 0D values are
shown in Table 1. Antisera
rected with the Sereny-positive
strains at a remarkably higher
dilution than did with the
negative strains regardless of
serogroups, In further studies,
antisera were used in a dilution
of 1:1,000.
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Reactivity of antisera with
strains of different origin -

Thirty-three Shigella and 22 E.
coll strains were examined by
this method.

The strains that
were positive by Sereny test
reacted strongly with the
antisera(OD range 0.36 to 1.5 )
{Table 2). For these strains
the mean OD value was 0.9%6 +

0.28 standard deviation.
Countrary to this, Sereny-
negative strains had a 1low 0D

value (range 0.00 to 0.3) with a

mean of 0.7+0.005 standard
diviation.

According to these wvalues a
strain was considered as

positive when the QD value
exceeded 0.32 (the mean -2 SE
for the Sereny-positive
strains). The difference
between the CD values of the two
groups was found to be
significant at p=0.0001 by the
Student 's ‘t~ test. At this
dilution antisera gave a
clearcut differentiation between
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virulent and non-virulent
isclates and the antisera did
not react with the other enteric
pathogens like ETEC, EPEC or
Salmonella spp. This feature
was so pronounced that positive
strains could be identified at
the wells by the naked eyes.
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DISCUSSION

The determination of virulence
of invasive E. coli and Shigella
strains has both clinical and
epidemiological importance. The
recent methods for the study of
invasive properties are appli-
cable only to individual
isolates. These mcthods  are
not suitable for identification
of a large number of isolates.
A rapid and economical test 1is
needed for epidemioclogical
purposes.

On the basis of results for 44
sereny-positive and 11 sereny-
negative strains of different



serogroups, it appeared that
specific antisera reacts with a
uniqgue antigenic moiety
expressed by the enteroinvasive
strains.

When the virulency of the
strains was checked by using 1in
vitre tissue cluture test, all

the sereny-positive strains show
invasion into the HEP-2 cells.

results suggested that
strains of EIEC and
Shigella had similar or
identical antigens which is
absent in the virulent strains
(Table 3) and other enteric
pathogens like EPEC, ETEC and
Salmonella spp. (Figure 1).
Therefore, the present ELISA
technigue 1is suitable to test

These
virulent

efficiently large numbers of
strains or colonies within 24
hours. Further improvement of

test to detect antibody
from fecal samples is

the
directly
necessary.

Table 3. Cumparison af el iBA to oclier ¥irplince teats

HEp=S cell
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Some observations on the effect of berberine against trichemoniasis in Burmese women

MYINT-00 & KHIN-OHN-LWIN
Parasitology Research Division
bDepartment of Medical Research

vaginal swabs taken from 401 women with various kinds of
discharge were collected in Pavlova’s (1) transporting
medium and examined for Trichomonas vaginalis microscopi-
cally and by 24-hr of cultivation at 37 C. 66(16.4%) were
positive for T. vaginalis, 52(13.0%) for Entamoeba histo-

lytica and 18 (4.5%) for both T. wvaginalis and E.
histolytica. In vitro sensitivity drug testing of ber-
berine chloride were done prior to therapy using metroni-

dazole as control. Metronidazole and berberine chloride
were found to be trichomonadocidal at the concentrations
of 5 and 50 mcg/ml respectively. Five patients were
treated with metronidazole orally, 8 locally with

trichomycin vaginal tablets, 17 with berberine c¢hloride
orally, 4 by intramuscular emetine hydrochleride injection
and 19 by local and systemic treatments. out of 17
patients, clinical cure was achieved by berberine chloride
in 5 patients with negative cultures, and 8 patients with
positive cultures.

INTRODUCTION

Trichomonas vaginalis is a vestibular gland causing
primary pathogenic parasite, relapses especially in patients
described by Donne in 1836 (2} with lowered defence mechanisms.
and has long been regarded as a Another drawback has been the
harmless commensal of the human length of time which most of
vagina. In 1916 Hohme ( 3} these therapeutic methods
described a c¢linical wunit the required. To overcome the above
so-called "trichomoniasis" of situations, the search for new
women whose vaginae contained potent drugs is desirable. 1In
many of these flagellates. The this paper,we report the testing
vaginitis produced by this of berberine chloride both in
flagellate was recognised as a vitro and clinically,in parallel
sexually transmitted disease. #ith metronidazole and tricho-
Although there are drugs that mycin as control drugs. It also
have been found to remove T. treats the more recent knowledge
vaginalis from vagina, it has of the <clinical aspects and
not been possible to remove the treatment of trichomoniasis, as
organism from the urethra, also the laboratory diagnosis.
Skene ‘s ducts and greater
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MATERIALS AND METHODS

A. Samples: sampies of vaginal

discharge were obtained [rom
randomly selected patlients
attending ante- and post-natal

outpatient departments of the
Central Women “s Hospital,
Rangoon. The specimens were
col lected from the posterior
fornix of the wvagina with a

sterile glass syringe or cotton
swabs and 1inoculated into a
culture tube containing
Pavlova’'s (1)} medium. The inocu-
lated media were maintained at
27°C prior to further investiga-
tion which commenced within
2 hours.

B. Examinaticn for trichomcnads:
Within 2 hr after the collection
of sample, 0.05 ml aliquots of
the inoculated medium were
examined microscopically at the
magnifications of 100X and 400X.
Cultures containing trichomonads
were retained for drug testing
in wvitro. Negative «cultures
were re-incubated and examined
again after 24 hrs. QOf 66 pure
trichomonad-positive cases, only
53 were completed for therapeu-
tic trial.

C. In vitro drug testing: Drug
sensitivity experiments were
performed in vitro before any
treatment was commenced. The
samples were subcultured in
Pavlova’s (1) medium containing
heat-inactivated horse serum
{Burroughs Wellcome No.2) in a
propertion of 1 part of horse
serum to 4 parts of medium.
Sodium benzyl penicillin (160
units/ml), streptomycin sulphate
{100 mcg/ml), chloramphenicol
(100 mcg/ml) and nystatin (50
mcg/ml) were added to prevent
bacterial and fungal growth (4).
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The test arugs perperine
chloride and metronidazole were
dissolved .n seriail dilutions 1n

tmi of +he culture medium and
approximately 106,000 active
trichomonads were inoculated
into each tube. . The tubes were
incubated at 27 C and readilngs
taken at 24 hr intervals. No
differences were noted at these
two intervals.

D. Treatment: All treatments

were administered under the
supervision of a physician to
ensure that the full dosage of
each drug was taken by the
respective patients. The condi-
tion of the cervix and vaginal
wall and the colour of vaginal
discharge were noted at pre- and
post-therapy. The patients were
instructed to avoid vaginal
douching and sexual intercourse
during therapy.

E. Drugs: Drugs used for the
treatment were emetine hydro-
chloride (Burma Pharmaceutical
Industry, Rangoon, Burma) by
intramuscular injection, metro-
nidazocle tablets ( Burma
Pharmaceutical Industry,Rangoon,
Burma ) orally, Trichomycin
vaginal tablets {Fujisawa

Pharmaceutical Ceo., Ltd., Osaka,

Japan) locally and berberine
chloride extracted from (Coptis

teeta Wall "golden thread" was
given orally. The extraction of
berberine was done according to
the method of Tin-Tin-0Ohn &
Maung-Maung-Galay (5).

The following dosage regimems
were used: (1) emetine
hydrochloride by intramuscular

injection, 1 gr. for 6 nights;
(ii) metronidazole tablets, 200
mg thrice daily for 7 days given
orally; (iii) trichomycin vagi-
nal tablets, 50,000 IU inserted



locally at night and in  the
mornine for 10 days; and  {(1iv)
herherzne chloride, 100 mg
capsules three times daily for 7
davy owrally. In the case of

failure of the first treatment
with any drug, trichomycin was
the druz of checice for the

second treatment.

F. Assesment of cure: Assessment
of cure was based preliminarily
on the microuscopic disappearance
of T. wvaginalis in the first
post-therapy culture obtained on
the day following the last day
of therapy. In some 1nstances,
with patients whose initial
posi~therapy cultures were nega-
tive, it was possible to culture
serial specimens at weekly
intervals. This allowed for a
determination of the duration of
the suppressive effect following
cessation of therapy. The
clinical evaluation involved
interviews with the patients
regarding their symptoms before
therapy, after therapy, and at
each follow-up visit. For
practical reasons, the symptoms
adjudged were limited to : (a)
presence of abnormal vaginal
discharge, (b) pruritus of the
vulva and/or the vagina, and (c¢)

the combination of both
discharge and pruritus.
Clinical improvements in the
conditions of the cervix and
vaginal wall served as the
second criterion for the

assessment of cure.

RESULTS

The prevalence o¢f trichomonal
and amoebic vaginitis among 401
women with wvarious kinds of
discharge was found to be 16.4
per cent (66) for pure T.
vaginalis infection, 13.0 per

cent (52) fer E. anistolvtica
infection, 4.5 per cent (18! for
mixed infecticn of T. wvaginalis

and E. histoly*ica and the
remainder 66.1 per cent (265)
showed no protozoal infection.
The rate of T. vaginalis

infection for the women with

varicus types of discharge can
therefore be estimated as 21.0
per cent,.

The <¢linical condition of the
cervix in the B84 proven cases of
trichomoniasis, 50.0% (42) had
cervical erosions, 2.4% (2) with
cervicitis and 47.6% {(40) with
nc cervical erosicn or other
visible lesion.

The distribution of T. vaginalis
infection by age group in women
visiting gynaecological ambula-
tories from other countries and
in the present study are
compared in Table 1. Kucera and
Kral (6) and Asmera and Linhart
{7) in Czechoslovakia found that
the highest prevalence rate of
T. wvaginalis infection occurred
in the 20 to 29 yr and 30 to 39

yr age groups. In the present
study the highest infection
rates were also found in these

two age groups.

Table 1. Mistributaon of Trichorohas sazpra. i orf
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The relationship between the
colour of discharge and T.
vaginalis infection is shown in
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Figure It was cbkbserved that
the «ococlour of discharge in all
infecteo individuals were eilther
white, vyellow, reddish-brown or
vellowish-green discharge. How-

ever, T. vaginalis infection was
assoclated most
white discharge.

frequently with
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Figure 1. Relation

Trichomonas vaginalis
and colcur of discharge

The follow-up results of
treatment with various trichomo-
nadocidal drugs and the
effectiveness of the various
treatment regimens in the
elimination of T. vaginalis from
the vulvo-vaginal flora are
shown in Table 2. The groups
treated locally with trichomycin
vaginal tablets and with this
treatment combined with
metronidazole c©rally gave the
highest elimirnation rates
accompanied by negative cultures
and showed relief of subjective

symptoms coincident with
intection. It was startling to
see that even cases of
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prouncunced vaginitis were
completery cured after less than
one week “s treatment with

trichomycin. The group having
metronidazole oral therapy gave
the second highest elimination
rate, 4 out of 5 patients
yielding negative cultures with
clinical cure. Unexpectively, 2
out of 4 patients were cured by
intramuscular injection of
emetine. It was also found that
one patient was completely cured
by a combined regimen of emetine
and metronidazole. The group
taking berberine chloride gave
the lowest elimination rate;
5§ 29.4% ) clinically cured
patients ylelding negative
cultures and 8{47.1%) clinicaily
cured but with poisitive
cultures, out of 17 cases.

Yacle 2 FDiIweLp PeSUILE ol TEeATMERTS A lth VAL LUUR g

Total Clineally  clingeally Ciinicalls

Truy numbe cure with cure with hot curi
treated nogative pPLELIY1ve Wt Losatlve
culbure sl bure ;udture
Enetihs 4 2 4
Emetiac-Merronidazole i i 0
Metronidazole K} 4 1
Metrunidazole-Trichomycir L% 1% [
Tewchumytspn L
Berverane onloide ! 8 1
DISCUSSION

tound that the
vaginalis

Mascall (8)
maximum rate of T.

infection occur in 30 to 40
year-old subjects who may be
highly active sexually. The

facter of transmission by sexual
intercourse also becomes evident
when the social situation 1is
examined. Jirovec and Petru (9)
in a review stated that the
prevalence rate of T. vaginalis



is higher in diveorced women
having 48.7 % whereas the total
positive rate is only 23.7%.
They reported that the higher

divorced women
probability be

more fre-
promiscuity.

percentage 1n
could in all
attributed to a
quent. sexual

Sasaki
study

Neotake, Tava and
(10) tound in their
that most discharges having
trichomonads are either
white cr vellow. In our
study, 1t was also found that
T. vaginalis infection was
associated most commonly with
white discharges,

berberine chloride
comparatively low
elimination rate 1in
trial { Table 2 ), 1t
nad a potent trichomonadocidal
effect in wvitro at a con-
centration of 50 mcg/ml. It
was also reported that there
is no sign of toxicity of
berberine hydrochloride observed

Although
gave a
parasite
clinical

in children with acute diar-
rhoea (11).

It has been reported that
berperine can be used in acute
diarrhoeas {(11:12) and is
effective against Shigella,

Pseudomonas, E.
(13) infections,
parasites {14},
infection as E. hi
( 15; 16; 17 ) and in
specific gastroenteritis (18).
No toxic or allergic side
reactions were encountered
during berberine therapy im
all the studies. The low
efficacy of this drug in
the treatment of trichomo-
niasis could possibly be
increased 1f it were adminis-
tered locally or as a
more tolerated compound.

¢oli and Proteus
intestinal
protozoal
histolytica
non-

1.
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INTRODUCTION

The heat-stable {(ST) toxin of
enterotoxigenic E. c¢oli (ETEC)
can be detected by the infant
mice assay {(1,2). Although 32p-
labelled gene-probe techniques
are being developed (Sack,
Wachsmuth and Tin-Aye, personal
communication), these may not be
available for some time in the
developing countries. Thus, whon
large samples of E. coli
isolates from stools need to be
tested for the presence of ETEC
ST-toxin, the availability of
infant mice {DDY straln now
being usually used) becomes the
work-limiting factor. The
purpose of this study 1is to

determine whether other strains
of mice and rats available in
the Department of Medical
Research {DMR) are equally
capable of producing a fluid
accumulation response when

challenged with the same ETEC

ST-toxin.

MATERIALS AND METHODS

Breedinz colonies c¢f Wistar rats
and 106 strains c¢f mice{DDY; ICR:
Nu (Bibinoj);Bals,c:(C%7 BL/6J;
YEL/DMR; DBAZ;Nu{Black);C3 H/He;
CHO/DMR(37) were maintained by
the Animal &ervices Division c¢f
DMR (3). Suckling animals(2-4
days cldj were used fcor assay of
ST-toxin of ETEC.
A known strain ({(Cl175/83 Wl1z2-3)
of ST-producing ETEC isolate was

obtained from the Bacteriology
Research Division; crude ST-
toxin was obtained by
incculating this strain in

1.5 ml trypticase soy broth kept
under vigorous agitation at 37
degrees centigrate over-night on
a New Brunswick Model G2 rcocller
shaker, then centrifuge at
10,000 rpm ( 12,000-17,000 g )
for 30 minutes, and the
supernatant fluid was used
for intragastra®ic injection.
Uninoculated medium was used
as control. Also, suckling
animals not given any injections

at all were used as
additional controls. About
0.08% Evans Blue dye was
added to the toxin and
controel medium to serve
as a marker. ST-toxin or
control medium was injected

using a tuberculin syringe.The
milk-filled stomeach was
identified below the lungs
~2tween the liver and the spleen
as a white patch. The needle
was introduced transabdominally
into the stomach, ané 0.1 ml of
ST-toxin or contreol medium was
injected. About 3 and one-half
hours after inijection, the
suckling animals were sacrificed
by a sharp blow on the head
instead of anaesthesia by
chlorcform since physiological

changes in the gut ceuld
gccur in rosponse to
chlorofcrm. The stomacn was
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examined to confirm existence of
dye in the stomach. The entire
intestines from the
gastroduodenal junction to the
recto-anal juncticn was removed
in toto, and weighed on an
analytical balance sensitive to
+0.00]1 gramme. The remaining
body carcass without +the gqut
was also weighed using the same
balance. For each mice or rat,
the ratio of the gut-weight was
calculated, and this ratio was
ased as a measure of fluid
accumulation response to ST-
toxin or control medium.

RESULTS

Table shows the intestinal fluid
accumulation response to 5T-

toxin of ETEC by different
strains of suckling mice and
Wistar rats. All suckling
animals models were found to

respond to the S8T-toxin by
producing gut-to-carcass ratios
of more than 0.085.

Table: Fluid accumulation reaponse te ST-toxin of BTEC.

Strain of mice ST-roxim control medius unhinoculated

noy -1412{0.00996) 0.06511(0.0032)) 0.0757¢{0.00669}

iCR -114540.00588) 0.061410.00294}) 0@6&1d (0.00311}

Nuiklnino) S1145%10.00389) Q.064400.00221) 0.0647(0.00171)

Balb/C -10817(0,004713) 0L065010.003148) 0.061610.00256)

e o 5 o o

¢ BL/&J -1115(0.00292) 0.585 {0.00219) 0,0604(0.00263)
7

5

YEL/DMR 0.1148 tD.0ll0} 0.0643{0.00k61]) 0.062710.00302)

CHO 0.0907(0.00472) 0.0580{0.00311} 0.0S87(0-00106)

2.0 0.0936(%.00408) C.0485(0.00256) 0.0633{0.00600)

¢

Ny [Black] 0.091%(C.005%30) 0.060300.00205) 2.0885(0.00720)

C H/We D.108210.0056%) 0.06§940.00410} Q.072810,00312)
1

Mistar rats 0.0967(0.00320) 0.0504(0.0016%) 0.0599{0.0015%9]
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DISCUSSION
In our study, Iintestines and
body carcasses were welghed
individually for each animal,

and the gut-to-carcass ratio for
each animal was calculated. 1In
Dean’s first study (1), guts and
body carcasses were weighed in
groups of three or four animals.
The advantage of weighing and
calculating gut-to-carcass
ratios individually rather than
in groups of 3 or 4 animals was
that reproducible and
statistically reliable results
were obtained with even five
animals only (3).

Differences 1in the calculation
of gut-to-carcass weight ratios
exist. In a study by Baselski,
both the stomach and the entire
intestines were weighted; in the
original experiment by Dean et
al (1), and in a later study
reported by Takeda et al (4},
only the entire intestines was
weighed. The latter method was
employed in our experiments.

Oral administration of §T-toxin
has been recommended as even
more precise than intra-gastric

injection since in some cases
direct 1injection of the toxin
could cause leakage (4).
However, such introduction of
ST-toxin orally using a feeding
needle could also cause
oesophageal rupture and
inadvertent injection of toxin
into the thoracic or peritoneal
cavity.

This study demonstratesthat all
strains of mice and Wistar rats
are equally capable of
exhibiting a fluid accumulation
response to ETEC ST-toxin.
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INTRODUCTION

intimate
between the
intestinal cells and ingested
foods, it is expected that food
may play a role an regulating
intestinal epithelial cell
renewal (l). This study aims to

Because of the
relationship

compare the crypt and villous
epithelial cell counts in upper
small intestines of healthy
suckling Wistar rats, during
fasting states, and during a
state of toxic secretory
response to enterotoxigenic E.
coli. (ETEC}) heat-stable (ST)
toxin.

MATERIALS AND METHODS

Two - to four-day: old suckling
Wistar rats weighing four to six

grammes were obtained from the
Animal Services Division. That
suckling Wistar rats were
responsive  to ST-toxin of ETEC
haa been demonstrated 1in a
previous  study (2). A known
strain (Cl175/83 wWl2-3) of &ST-

producing ETEC isolate was

obtained from the Bacteriology
Research Division; crude ST-
toxin was obtained by

inoculating this strain in 1.5
ml trypticase soy Dbroth kept
under wvigorous agitation at 37
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degree centigrate overnight on
a New Brounswick Model G2 roller
shaker, then centrifuge at
10,000 rpm (12,000-17,000 g) for
30 minutes, and the supernatant
fluid was used for intragastric
injection in rats. In
experiment 1, rats were given
intragastric injection of either
ST-toxin c¢ontaining medium or
control (not inoculated with E.
coli.) medium. In experiment 2,
two control rats were injected
intragastrically with control
medium, twelve rats were fasted
(food and water was not given)
at room temperature for & hours
after which 6 rats were
injected with control medium
and 6 rats with medium
containing ST-toxin of ETEC.
Experiment 3 was similar to
experiment 2 except that the
fasting time was prolonged to 24
hours.

The response to toxin or control
medium was assessed using the
method described by Giannella
{3), with the modification that

rats were killed with a sharp
blow on the head 1instead of
anaesthesia by chloroform since

changes 1in the
response to

physiclogical
gut may occur in
chloroform. An analytical
balance sensative to +0.001
gramme was used. Gut-to-carcass
weight ratios >0.085 were taken
as a positive secretory response
(3).

From each rat, small intestinal
sections were taken and slides
made. Three slides {each
containing 9 to 100 transverse
sections) were selected for cell

counting using an Olympus
microscope (Model P220.240);
only those containing axially-

sectioned crypts and villi,(i.e,
base, middle and tip of wvilli



and crypt were all in the plane
of the sections) were selected
for counting. The left-hand
column cells wers counted 3
times, and only when 2 counts or
more  tallied were the counts
recorded for each villi cor crypt
columns. This counting process
was repeated for 3 siides per
rat.

RESULTS

With 6-hour fasting, the number
of crypt cells were reduced from
5.83 (sp +40.39) to 4.33 (SE
+0.31) which was statistically
significant (P <0.01); this was
also accompanied by a
significantly (P <0.01) reduced
crypt-villous ratios from (.14
(SE +0.01} 1n contrel rats to
0.10 (SE #0.01) in fasted rats.
No significant changes were
observed with 24 hour fasting
alene or during toxic secretory
state following injection of ST-
toxin of ETEC. Although cell
counts were nct significantiy
altered during toxic secretory
state 1in rcsponse to ST-toxin
after 6-hour fasting, crypt-
villcocus ratio was significantly
(P <0.01) increased to 0.18 (SE
+0.01). During toxic secretory
response to ST-toxin after 24-
hour fasting, crypt c=ll counts
were increased significantly (@
<0.01) to 7.33 (SE +0.42), villi
counts were reduced
significantly (P <0.02) from
41.83 (SE +2.24) in control rats

to 35.0 (SE #+1.36) and <rypt-
villous ratio was significantly
(P <0.01) increased to 1B (ST
+0.01).

LISCUSSION

Starvation in rats was shown to
be associated with a decrease
in proliferating cells and
proloangation of the cell
renewal cycle (4). This may be
due to a specific effect of lack
of food or due to a general
response to negative nitrogen
balance produced by starvation
(4). Upon refeeding, these
changes reversed (4). So far,
epithelial cell counts in crypts
and wvilli of suckling Wistar
rats during ST-toxin 1induced
secretory response and during
ST-toxin induced secretory
response after starvation have
not yet been documented. It 1is
possible that ST-toxin which
produces cGMP was acting in a
manner similar to alpha-
adrenergic stimulation
{norepinephrine which also
releases cAMP and can cause
stimulation of crypt and wvilli
proliferation by itself or
through 1inhibition of locally
active chalones which regulate
cell proliferation) (5).With 24-

hour fasting, the effect of
fasting and that of ST-toxin
complemented each other: the

actively proliferating crypt
cell count was increased
(possibly due to stimulation by

ST-toxin) whereas the villi
count was reduced (pcssibly due
to fastingj).
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INTRODUCTION

Resistance of Plasmodium
falcipatum strains to quinine,
four aminoguinoclines and
sulphadoxine pyrimethamine has
been reported from various parts
of Burma (1,2,3). Mefloguine, a
highly effective new
antimalarial drug, has been used
successfully in multidrug
resistant falciparum malaria.
Its usefulness has been reported
by many 1investigators {4,5).
Mefloguine has been used in a
dosage of 500 mg combined with
sulphadoxine 1000 mg and
pyrimethamine 50 mg (as a
standard dose regimen).

Combination of meflogquine with
sulphadoxine and pyrimethamine
with an aim to delay or prevent
the conset of drug resistance has

become debatable because of
their pcorly matched
pharmacokinetics.

It has been shown that after an

oral dose low blood
concentrations of mefloguine
persist for long periods
unprotected by sulphadoxine
pyramethamine and the basic

raticnale lor tne MSF
combinaticn appears flawed (6).

In addition, there have bpeen
reports of standard dozce MIP
failure cases appearing ncw and

then. Therefore the usage of
higher desage regimrens of
meflogquine as a single agent
need to be seriously considered
in order to find out 1f the
efficacy of this drug is dose-
related Also, the efficacy of

quinine, the most important life
saving antimalarial drug in use,
need to be periodically
reevaluated. At the same time,
amodiaquine is included in this
study 1in order to assess 1if any
reliance upcn this drug is
justifiable or not.

In this study, efficacy of
mefloquine, guinine and
amodiaguine has been assessed
poth in wvivo and in vitro and
the results analyzed and

compared.

MATERIALS AND METHODS

Area of the study { in vivo
study) - The study was carried
out in patients suffering from
acute wuncomplicated falciparum
malaria who were admitted to the
Malaria Research Unit of No. (2)
Military Hospital from December’
86 to  December” 87. The
patients are military personnel
from various malaria endemic
areas throughout Burma, where
chloroquine resistance rate is
80 ~to 90 % and sulphadoxine
pyrimethamine resistance rate
well over 60 %.
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Case selection and exclusion -
Patients above the age of 12
years with the following
criteria were included in this
trial.

(1) A positive peripheral Dbloecd
smear with Plasmodium falciparum
asexual parasite count of wore
than 1000/microlitre

(2) Patients must have no severe
manifestation of malaria.

{3) Parients must not have been
treated with antimalarial drugs
in the past 14 days.

{(4) Female patients who are
pregnant were excluded from
this trial.

Investigations ~ Pretreatment
thick and thin films were made
to determine the parasite
species and density. Thereafter
thick films were made 6 hourly
uritil 3 consecutive films become
negative. Then parasite count
was monitored daily up to day 7
and weekly on day 14, 21 and 28.

The asexual parasite density per
microlitre of blood was
calculated by counting the
number of asexual falciparum
parasites per 300 wbc. A white
blood cell count of
6000/microlitre was assumed to
be contreol for the study.

Drug Administration - The
following drug regimens are
employed.

Regimen 1. single oral dose of
mefloguine 1000mg

2.intravenous gquinine 600 mg in
250 ml of 5% D/W infused over 2
hours given B8 hourly from 48
hours then followed by oral
guinine 600 mg tds for 5 days.
3. amodiaguine 1500 mg over a
period of 3 days. (amodiaquine
alone, amodiaguine +
erythromycin, amodiaguine +
tetracycline)

42

Al druos wWele  glven under
supervislon wi the clinical
staff and strict precautions
were taken to prevent

reinfection  during the 28-day
stuay period.

RESULTS

Regimen 1. Mefloquine 1000 mg -
A total vof 45 patients were
treated and all were cured. The
average parasite clearance time
was 47.03 hrs.

Regimen 2. Intravenocus Quinine -
Seventy cases were included.
Sixty-four cases were cured. A
cure rate of 91.42 % was
achleved.

Reimen 3. Amodiaquine -~ Eighty
cases were included.
(amodiaguine alone 23 cases
amodiaquine+erythromycin 3lcases
amodiaguine+tetracycline
2bcases)

Responsiveness to above 3
regimens was not significantly
different and average cure rate
achieved only 72.5 %.

In vitro sensitivity of
Plasmodium Falciparum to
mef loquine, amodiaquine and

quinine on military personnel.

Area of the study -~

(1) Rangoon (No.2 Military
Hospital, cases are from regions
of malaria enademic areas of
Burma.

{2) Moulmein {535 MB)

Case of selection - Patients
with following criteria are
included.



(1) Patlients with asexual
parasitaemia oi 1000/microlitre
tc 90,000/microlitre

(2) Patients who have not
any antimalarial drugs
the past one week

taken
within

RESULTS (IN-VITRO) AND

DISCUSSION
The 1n vitro sensitivity test
using different concentrations
of gquinine yielded a 100%

sensitivity at the
internationally accepted level
in all the above mentioned areas
of Burma, According to the
resulis of this study, carried
out from 5/8/87 to 17/8/87,
Minimal Inhabitory Concerntra-
-tion (MIC) of quinine turned
out to be 17.3 microgram/ml in
Rangooeon in 1985 and 4.3
microgram/ml in Moulmein.

The ipn vitro sinsitivity rate
with mefloguine gave an equally

good results with 100%
sensitivity rate 1in all areas
tested. MIC of mefloguine

according to this study came out
as 0.28 microgram/ml in Moulmein

and 0.31 microgram/ml in
Rangoon.

The results of in vitro
sensitivity test with
amodiagquine turned out eto be

much poorer than the results of
the above 2 drugs.

The test carried out in Rangoon
showed the resistance rate of
amodiaquine to be 25%. Therefore

both the 1in vivo and in vitro
studies <clearly show that drug

meflogquine and
significant
amodiaguine

higherly

resistance to
quinine were not
while resistance to
was found to be
significant.

In conclusion, our data suggest
that among uncomplicated cases

of falciparum malaria mefloquine
and quinine if properly
administered are still highly
»ffective in standard docsage.
But given the plasticity of
Plasmoidium falciparum this
concerntration may not hold true
in the few years to come.
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INTRODUCTOIN

Fall of packed cell volume (PCV)
with accompanied anaemia 1S one
of the important complications
in patients with high rate of P.
felciparum 1infection. In our
cserieg on 76 patients admitted
to the hospital with severe
falciparum malaria, 12 % of the
patients had PCV less than 20%
and the timely correction of PCV
had saved lives of these
patients (1) Although the
fall in PCV was assumed to be
due to haemolysis {2)
haemoglobinuria and pink
colouration of plasma were
absent 1in our patients. The
present study was undertaken to
measure the degree of haemolysis
occurring in the pateents
heavily infected with falciparum
malaria by following the serum
haptoglobin levels serially
during the full clinical course
of treatment.

PATIENTS AND METHODS
A total of 20 patients with P.

falciparum hyparasitaemia in
blood (more than 5% of REBCs

parasitised} at the time of
admission tc the hespital was
studied. Quinine was given to
10 patients at a dosage of 10
mg/kg body weight at three times
daily for 7 days. Amcdiaquine
1500mg (divided dose in 3 days)
was given to another 5 patients
and MSP {(mefloquine 750 mg,
sulfadoxine 1500mg,pyrimethamine
75mg, in single dose) was given
to remaining S5 patients. Blood
samples were collected on days
0,1,2,4,5,6,9,11,14,21, and 28B.
In 3 patients blocd sample were
collected till day 42.

Haptoglobin measurement-= The
colourimetric method based on
the peroxidase activity of the
haptoglobin-methemoglobin
complex with the results as
expression of haemoglobin
binding capacity as described by
Cwen, Better and Hoban (1960),
was employed.

G6PD enzyme activity - Aall
subjects were screened for G6PD
deficiency by the Spott Brewer s
test and only patients who were
free from G6PD deficiency were
chosen for the study.

Parasite count and temperature
were recorded daily on all
patients until the parasites

totally disappeared from the
circulation. Serum haptoglobin
levels 1in 14 apparently healthy
subjects from the same area were
also measured as ceontrols.

RESULTS
Serum haptoglobin level in 14
healthy subjects was 115 + 37

mg/dl and among malaria patients
at day 0 the mean haptoglobin
level was 67 + 32 mg/dl. The
difference between the two
groups was not statistically
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significant, But 25 % of the
patients had haptoglobin levels
less than 38 mg/dl which 1is
regarded as low value. There
was also no difference in the
trend of the mean haptoglobin
levels of the patients treated
with three drugs.

One patient treated with guinine
and one who was treated with MSP
had persistant low serum
haptoglobin up to second and
fourth days respectively.
Another patient treated with MSP
have serum haptoglobin level
within normal control values on
admission but showed low levels
on fourth and seventh day of
treatment, All other patients in

ail treatment regime had serum
haptoglobin levels within
contrel range and some in the

of normal control
values. The PCV values in all
patients on admission had
greater than 20 % in this series
except one who had PCV 14 &%.
None of the patients studied
went down to PCV less than 20%
during the «clinical course of
any treatment. The low value of
serum haptoglebin did not go
parallel with the low PCV found
in some patients. The mean
serum haptoglobin among patients
treated with guinine is shown in
figure 1.
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guinine, 106.87 hours after
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DISCUSSION

In falciparum malaria Phillips
et al. (1) reported ahaptoglobin

in 10 cut of 11 patient. with
cerebral malaria and in 19 out
of 23 patients with

uncomplicated malaria. Patients
with low level of haptoglobin is
recorded in the rest of the
patients. Hill et al. (4) also
report ahaptoglobinaemia in
malaria patients from Melanesia.

But in our series ahaptoglobin-
aemia was not recorded. Only
the low level of haptoglobin was
recorded. In our another study
consisting of 5 patients with
low PCV and 3 patients with
cerebral malaria and
hyperparasitaemia also had only
reduced level of haptoglobin.
Ahaptoglobinaemia was not
recorded.

Nyo Nyo (3) does not find

malaria patients with
ahaptoglobinaemia; only low
levels of haptoglobin is
recorded in her series.
Moreover, people with

ahaptoglobinaemia which can also
be a genetic disorder was not
also observed in Burmese people.
Thus we wish to conclude that
malaria can cause low level of
haptoglobin but not to very low
levels. Patients with
ahaptoglobinaemea presented in
previous reports may be probably
associated with genetic disorder
instead of malaria.

Our finding is in agreement with
Momjour et al. (5}. They also
find malaria patients with low
level of haptoglobin. But since
the haptoglobin level of the

general population is also low
they concluded that the
contribution of malaria to
haptoglobin level is not
crucial.

Iin our study the level of
haptoglobin was not
significantly reduced 1in all

patients treated with gquinine
for 7 days. Hence it 1s not
likely that gquinine <c¢an cause
severe haemolysis in malaria
patients.
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Studies on reddish—brown stained urine
excreted in rats after Vipera russefli
(russell's viper) venom administration

THEIN-THAN,TIN-WIN and HLA-PE

Biochemistry Research bivision,
Department of Medical Research

INTRODUCTION

The kidney is, among the organs,
frequently involved in the
Russell ‘s viper bites. The
spectrum of renal manifestation
in human Russell’s viper bite
victims are renal failure,
proteinuria, gross haematuria
as reported from Burma and
Thailand {1,2),haemoglobinuria
from Thailand (3,4) and
myoglobinuria from Sri Lanka
{5). In the present study the
nature of the reddish-brown

pigment excreted is identified
and the possible role of
coagulant protein in producing
the reddish-brown urine in

experimental rats is shown.
MATERIALS AND METHODS

Dessicated Russell s viper venom
commercially available from the
Burma Pharmaceutical Industry,
Rangoon, Burma was used. It was
fractionated on Sephadex G-75
column as described in Fig 7.

where 5 fractions were obtained.
Protein was measured by the
method of Lowry et al (6) or by
UV absorption at 280 nm.Disc
electrophoresis at pH 8.5 was
carried out in c¢ylindrical glass
tubes containing polyacrylamide

(15%) with 0.1% sodium
dodecylsulphate for 180 mins at
5 mA per tube (7). High
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Fig I. Fractionation of Vipera
russelli (Russell s viper)venom.
Gel-filtration of 600 mg
Russell s viper venom on a
Sephadex G-75 cclumn (90X1.5§m)
eluted with 0.1M ammonium
acetate buffer,pH 6.8.Flow rate
30ml /hr;3ml fractions were
collected.

molecular weight markers kit
from Pharmacia (Sweden) was
included in each run to estimate
the molecular size. Coagulant
activity was measured from the
ability to shorten the
coagulation time of human
citrated plasma. One unit of
coagulant activity was
arbitrarily defined as the
activity possessed by 1 ug of
the crude venom. Phospholipase
enzyme activity was determined
according to the method of

Boguet et al (9). One unit of
the phospholipase enzyme
activity is defined as the
amount of enzyme which produces
haemolysis in the system
corresponding to an optical

density (0.D) of 0.5 at 540 nm.
RESULTS

In Table I the enzymatic



Table 1. Proparties af crude Yipeis rvasel}y venon and iws {Tarrions
Cosgulant Phodpholi- o, of animals Etatistical
activity pase acti- excfeting rmd-  test for
/g vity U/mg+ dign-breown hasmog lcbin

stained urine uria
lcrude ved
traction)

Crude venom 10000 2300.0 16 120)8

fraction

¥4,090.0 [ 1 10 12} ['EL I 2
1 0.0 6.2 oo p>0.0003

(heat trested)

I 4¢.0 8.0 1 {1 pee. 0003
ihsparin treated)

1 )i,9%0.0 ¢ 9 110} pr0-8
iFBF treated)

It 3,B7.0 1533.0 1 (le) pr0.6

1 1931.0 $999.5 ol P<0. 3004

111 PP treatai) 137.0 B (/I p<G. 0004

v Q 9).2 018 peb.oDo2
A o o { =t [

Control (Saline! [} - o (18} L=

# : Figures 1n parentheais is the rotal numper of amimals tested.

¥ : p value was calculated by the Fischer test.

* 1 One unit 18 the activity possessed by | -ug of crude venom.

41 One unit 1a the amount of entymd which cauaed heemolymis 1n the tent

syatem correspondifg to an O.P, of 0.5 at 540 nm.

PBRP : | = bromophenylacylbromads .

(=t . Not teated.

activities of the crude

- . .

Russell 's viper venom and its

gel-filtrated fractions are

summarised. Coagulant activity

was found to be highest in
fraction I and phospholipase
activity in fraction III.
Fraction % was rich in

nuclectides which showed highest
UV absorption at 260 nm. The
fraction I to v contained
20%,10%,35%,10%, and 1% of the
total protein in the crude venom
respectively. SDS-PAGE disc
electrophoresis of the fractions
I,I11,I1I1,1V,and V showed 3,4,4,2
and 1 major protein bands respe-~
ctively, while the crude venom
showed 10 major protein bands.

The toxicity tests were carried
out o©on Wistar rats at a dose of
100 ug venom protein per 100g
body weight by intraperitoneal
injection. The contrel group
received saline only. 24hr urine
samples were collected from the
animals after venom injection.?70
to B80% of the rats, receiving
crude venom or its gel-filtered

fraction containing high
activity of coagulant protein
excreted reddish-brown stained

urine but none in the control or
other groups (Table 1). When
reddish-brown stained urine
solubility in 80% ammonium
sulphate solution was tested,
the red pigment in the urine was
found to be insoluble
haemoglobin precipitate rather
than myoglobin. Relatively very
few red blood cells were seen
microscopically in the sediment
of the freshly collected
reddish-brown stained urine,
indicating +that the venom was
producing haemoglobinuria in
these rats. However, the plasma
of the blood collected from the
animals at 6 hr after venom
injection showed very faint pink
colouration, Incubation of
washed human or rat red blood
cell suspension with crude
venom,up to 200 ug, at 37 degree
centigrade for 1 hr did not
cause haemolysis.

Reddish~brown stained urine was
not excreted in rats injected
with heparin treated crude or
gel-filtrated fraction I. Venom
was incubated with® heparin
(Sigma, sodium salt, Grade I} at
37 degree centigrade for 30 min.
in the ratio of venom protein to
heparin, 1:6 (w/w). This
heparin treatment could have
inhibited the coagqgulant activity
and at the same time neutralised
the basic property of
phospholipase enzyme by the
acidic property of the heparin.
Hence fraction I was heated at
70 degree centigrade for 30 min.
to inactivate the coagulase
protein without affecting
phospheolipase activity (1¢).
This heated fraction I also
failed to preduce reddish-brown
stained urine in rats. We also
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found that the treatment of

fraction I with p-
bromophenylacyl bromide, the
specific inhibitor of

phospholipase activity did not
prevent reddish-brown stained
urine excreticon in the rats.

DISCUSSION

These results 1indicate that
haemoglobinuria was not due to
direct intravascular haemclysis
but possible by mechanical
traumatisation of red blood
cells during their trapping 1in
microthrombin due to very severe

disseminated intravascular
clotting occurred in the rats.
However, Mebs(11l) shows that
both coagulant factor and
phospholipase enzyme are
required for producing

haemecglobinuria in rats by the
Tropidechis carinatus venom. Our
study strongly suggested that
the coagulant protein 1in the
Russell ‘s viper venom was mainly
responsible for producing
haemeglobinuria in rats and the
phospholipase enzyme activity in
the venom was not required.
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Malaria situation in a forested foot—hill
area of Pegu Division

MYO~PAING, W. TUN-LIN, SEIN-MIN

& ZAW-MYINT

Medical Entomology Research
Division, Department cof Medical
Research
INTRODUCTION
Exploratory surveys were carried
out by e Medical Entomology
Research Division, Department of
Medical Researci: to select
suitabie areasg or anopheline
ecology studies. During July

1987, antomolegical and
parasitological survey was
conducted at Tha-bye-wa village,
Oktwin Township, Pegu Division.
This wviliage 1is situated 17
miles away from Oktwin on the
Toungcoo~-Prome road. It 1s about
700 feet above sea level and 1is
built in a valley among the
foot-hills of Pegu Yoma at the
confluence of Ka-baing and Tha-
bye-chaungs. There are about 40
housses with a population of
about 180 perscvns. Most houses
have only 3 walls and is easily
accessible to mosquitces. Many
perennial streams are present
near the village which is
surrounded by deep forest on all
sides.

MATERIALS AND METHODS

Entomcological survey-
Mosquito catches were
the following methods:
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dorne by

‘It Human it biting catches
where the collector catches all

mosquitce:z that bite him with a
WHO Sucking Tube. P
(2) Big bed-net (11X11X6)
catches with two adult human
baits sleeping in the net., , ,
{3} Big bed-net (11X11X6)
catches withh a cow as bait
inside the net.

Blood examination-~ Thick and

thin films were taken from all

persons present in the wvillage
during the survey period. All
blocod films were stained with
Giemsa and examined 1in the

DMR laboratory.

Spleen examination and
investigations- After taking
blood films, history of recent

illness and febrile attacks was
recorded. All children between
2-9 .years of age were examined
for spleen enlargement according
to Bruce-Chwatt (19%980) {1).
Occupation and travelling habits
of all adults were also
recorded.

RESULTS

Entomological results
(a) Fauna

Tanie ! Faina of Acophelss (Cellia) mosquitoes recarded

MNamber caught Har
L S B Y from bitinyg
e — rate
luman Cacrle (mhr j

(1]

a
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e
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[N - A

An.annularys
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o




Other species of mosguitoes
recorded were;:
1. ANOPHSELES -

Anopheles (Anopheles) sinensis,

Anopheles (Anopheles) umbrosus,
Anophel ¢s (Anopheles)
barbirostris.

2. AEDES -

Aedes (Scutellaris) albopictus,

Aedes (hedimorphus)

Aedcs (Stegomyis) craggi
3. CULEX -
Culex (Culex)

tritaeniorhyncus,
gelidus, Culux

vittatus,

{Culux) vishiui

4. RMIGEREC -

Armigeres (Armlgﬁres) theobaldil,
Armigeres (Leicesteria) flavus.
5. HEIZMQNNIP -

Heizmannia fheizmannia} communis

!dentificaticen  o©f the mosquito
fauna was done according to the
f~llowing authors: -

Harrison & &Scanlon {2}, Reid
(3),8irivanakarn (4), Ylau-=Min-
Huang {(5}.

{h) Dissection Results

An. dirus were all brought back
alive to the DMR laboratory for
further taxonomy, polytene and
mitetic chromosome studies. QOut
of 16 An. winimus dissected, one
caught bitlng man outdoors was
found to have ococysts. Cut of
the total An, wvagus, 76 caught
from human baits were dissected
and one was found with
spornzoites in the salivary
glands. Elisa identification of
sporozoltes was not carried out.
An. tessalatus, An. jamesl and
An . maculatus were found to be
uninfected.

{c) New records of mosquitoes
from Burma
(1Y All the f[emale mosgquitoes

identified as An. philippinensis
were given Dblood meal and

to the
iso-female

brought back alive
laboratory to raise

lines. Using the method of Reid
(1967) (3),detail morphological
studies were carried out on
larval & pupal skins and Fl
adult males. The results
indicated that these mosquitoes

which were previously identified

as An, philippinensis were
actually Anopheles(Cellia)
nivipes Theobald (1903). This 1is
the first time that An.nivipes
has been recorded from Burma.

Larval & pupal skins and adult
specimens are now preserved 1in
DMR .

(2) During daytime, mosguitoes
of Aedes {Stegomyia) annandalei
subgroup were caught biting man
in the forest. After rearing in
the laboratory, detail
examination of pupal skins,
adult morphology and male
genitalia was carried out
according to Yiau-Min-Huang
(1977) (5}. The specimens were
found to be Aedes (Stegomyia)
craggi Barraud,which was also
recorded for the first time from
Burma.Specimens of male & female
adults, pupal skins and male
genitalia are preserved at DMR.

Blocd Examination Results

Taple 2. Parasitaemis rate according to age yroug

Age group Ho  exam’d
lin years)

No.pos1tive Y opesitao

5 -9 “ 5 ba.n
o - L4 11 H 6.6
i - 19 e El §0.0

20 28 1 18.7

Toral all age 7 4] LY g
GIGURSE

Under 0 24 16 €6,
years
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out of 41 malaria parasite
positive blood films, 36 was
identified to be P. falciparum
and 5 films was found to have
mixed infection with
P.falciparum & P.vivax. Five
P.falciparum gametocytes
carriers were also detected.

determined in 2-9
years age group according to
Bruce-Chwatt {1980) (1) was
observed to be 88.2% (15/17).0ut
of 15 children with
splenomegaly, the parasite rate
was 73.3% (11/15}) and fever rate
was b60% (9/15). The average
enlarged spleen (AES) according
to Hackett 's method as quoted by
Bruce Chwatt (1980)(1) was
calculated to be 1.4.

The high man vector contact rate
of a very efficient malaria
vector, An.dirus, the high
parasitaemia & spleen rates and
high infant parasite rate
indicated that this is a highly
endemic area. With the end of
the rainy season, An.minimus and
An.maculatus, generally asso-
ciated with slow-running clear
streams will increase as many
perenniel streams were observed
in the area. The ecology of the
area, with its dense teak
forests & banana plantations and
with high relative humidity, 1is
ideal for vector survival
throughout the year. Hence, it
can be assumed that malaria
transmission will occur
throughtout the year. Presumab-
ly, the 1local residents are
taking some antimalarial drugs
because we detected 15 blood
films with drug-treated
parasites which were not
included in calculating the
positive rate.

Spleen rate

There is no health service
personnel in the wvillage. The
nearest health centre 1is at

Pauk-taw about 11 miles away and
there is no regular
transportation. For such areas,
Community Health Workers {CHW)
should be made available. Anti-
malarial drugs should be made
available to the community
through the wvillage elders or
anyone 1in the village who 1is
trusted by the wvillagers. FEasy
availability of drugs will
prevent mortality and keep
morbidity low.

Prevention of man-vector contact

by use of bednets, mosquito
colils and use of cattle as
zooprophylaxis should be some
control methods for
demonstration.
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