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Efficacy of anti-viper venom administered
intramusculariy in mice

Aye-Than & daw o, Tha

Phaormacology Fesoarch Division
department of Medical Pesearch

The acute toxiclty of Russzell's viper venom of Myanmar v_ur'_iet,y w.iw
determined, - the LD 60 on mice belng 300 ug/kKg {(range: 211-420
wg/ke}, dntraperitoneally. Followlng the envenomition ‘with 1.6
mg/kE, the anti-viper venom administersd 1 and 10 ml/kg Intramusci-
larly had markedly reduced (p<0.00) the mortality in mice to 30
and 70 per cent respectively, when compared with Lhat of thae
placebo-freated groul. However, the intramuscularly administras
tion eilficacy was less than whon applied i.n!'.raaven0|,;31y. it 1is
projected to employ approximately (-folds of the intravenous dosiage

to achieve the eguipotency,

INTRODUCTION

Workers and farmers in the couniryside
are the most venerable victims to the
Russell's viper bites(1). The incidence,
being of emergency nature, occurred
mostly in the outlaying areas distant to
the existing peripheral health centres
and hospitals where competent health
personnel  could imstitute prompt
medical intervention. The intsavenous
anti-viper venom (AVV) administration,
even though is most ideal in combaring
the emergency, has a limitarion in
applying the process thereof. An alter-
mtive relatively applicable easy  roure
of administration, being en intramuscu-
lar one, could resolve this limitation.
Such a mean was claimed applicable
with the AVV ‘produced =~ at the
Myanmar Pharmaceutical Industry.
However, the firm could not provide
concrete scientific data regarding the
efficacy of the recommended intramus-
cular dosage of 20.30 ml. Knowledge
on assurance on the dosage for the
efficacy is most important for the
circumstance. To that end, the present
study aimed at f{inding an answer,
employing experimental model  while
circumventing any ethical issue,

MATERIALS AND METHODS

@. Determinotion of acute  toxicity of
vIper venom

The acute toxicity, in terms of the
L5350, of Ruassell's viper venom of
Myanmar variety when applied intra-
peritoneally was determined(2).  Aduit
Swiss mice, of both sexes, weighing
22.040.6. g, were housed in cages of
fives. A towal of BO animals were
intraperitoneaily  injecied with  the
venom, 50-1600 uwg/kp., The route was
chosen for its simularing nature of
distriburion 1o that of the intravenous
roure, technique-wise easily applicable
and producing consistent results. The
term  "intravenous" is thus synonamous
o Mintraperitoneal”  throughout  the
text. : :

b. Determination of the effects of
anti-viper venom applied iAtramas-
cuttrrly “and iniravenously

Adult  Swiss mice of both sexes were
used. The envenomation dose of viper
venom  employed was 1.6 mg/kg,
spproximately  S-folds of the 1.D50
abready predeterminded.  After a time
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intarval of 10-15 minutes, various doses
of AVV undiluted was administered
either intravenously or intramuscularly.
The control group was, however,
administered with only physiological
saline instead as a second injection.
Following the latter injection, each
mouse was observed for death within 24
hours and the time recorded. A
comparison was made between the
various groups tested for the time-
course as well as mortality.

The experiment was repeated using
different concentrations of the AVV
diluted in physiological saline, being

1/10 and 3/10. The dosage of AVV
injected was 0.01 ml/g body weight and
was administered either intravenously or
intramuscularly. A total of 90 mice

divided into three groups were tested,
and data compiled and analysed
statistically.
RESULTS
a. Acute foxicity of viper  venom
intraperitoneally T
The LD50 of viper venom on mice

administeted intraperitoneally was found
to be 300 wg/kg (range: 211-426 wg/kg).

b. Effects of anti-viper venom applied
intra muscularly and intravenously

The effectiveness of AVV administered
intramuscularly and inmravenously in
mice are shown in Figure 1. The lower
dose of AVV was found to save the
victims to 30 per cent when employed
intramuscularly. However a better
result  was obtained when applied
intravenously, being up to 60 per cent.
With the higher dose of 3/10 dilution
employed, both the intramuscular and
the intravenous routes of administration
produced a better survival rate, the
results being 30 and 80 per cent
respectively. In the control group, only
10 per cent of mice survived. The
intramuscularly applied AVV was signifi-
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1. Effectivenass of antiviper venom
administered by different routes in
mice.

Fig.

the response is expressed in terms of percen-
tage of animal envenomated with viper venom
1.6 mg/kg, intraperitoneally, remained alive
for a duration of Z4 hrs in various groups of
treatment, namely, caontrol (= ), intramuscular
(O} and intravencus (@),

cantly less effective than that of the
intravenous {p<0.05). The undiluted
AVV administered intramusculatly could
save the victims 1o 70 per cent, but
more animals up to 90 per cent had
been saved when it was applied intra-

vehously. Death rate in the control
group remained the same. However,
there was no significant difference

between the intramuscularly employed
group and that of the intravenously.
Calculating on the basis of its in vitro
neutralizing potency, it was found that
the various concentrations of AVV of
1/10, 3/10 and 1 to be equivalent to
6-, 18- and 60-folds, respectively.



PASCUSSION

The execution of the present investigation
necessitates a knowledge on definite
killing dose of viper venom which is
imperative. In Myanmar, the closest
information on mice regarding the L.D50
had been 250 pg/kg when applied sub-
cutaneously(3) and 5.2-1.5ug per animal
administered intravenously(4). A contro-
versial report of the LDSO for the
intravenous route were 80 ug/kg by
Russell and Puffer(5) to 140 wg/kg by
Ohseka and co-workers{6)., However, the
potency of the Russell’s viper venom
investigated by the latter which was
obtained from Los Angeles, California,
USA, may be quite different from the
one studied by Russell and Puffer(5).
No such report has been available yet
for the intraperitoneal route. The
present work had enabled to yield
information regarding the intraperito-
neal route of administration that the
L D50 was found to be 300 ug/kg, which
is relatively higher than those of intra-
venous values reported elsewhere(5,6)
but comparable to the intravenous
result obtained on the local species(3).
It therefore had confirmed the applica-
tion of intzraperitoneal route as equiva-
lent to that of the intravenous.

Detailed analysis of the result revealed
that further dilution of the concentra-
tion of the AVV produced no difference
in its effectiveness, where the route of
administration is concerned. Such a
finding could be due to the anti-viper
venom being in excess in combating the
sub-minimal challenging dose of the
venom. It was found that the intramus-
cular route of administration, when
applied in a projected acceptable dose
range, could effectively neutralize the
majority of the envenomarion. It was
also suggestive the intramuscular route
of administration could safely be
employed in viper bite victims, even
though less effective than when
employed intravenously on a similas
dose basis. The extent for intramuscular
route of administration was 56.5 per
cent as effective as the intravenous

route of administration. However, to
obtain a similar efficacy it should be
required to employ a larger amount of
AVV. The dosage to be recommended
is 5.970.2 times that of the dose
needed in the intravenous application
(Table 1), the amount appeared clini-
cally realistic.” The dose could attain
the effective AVV level of at least 30
pg/mi, on the basis of -report on
human(7), with assurance of saving the
lives of most victims.

Table 1. Calculated comparative efficacy of

anti-vipar venom in mice

Survival  Dosage employed to be  {quivalent
percentage equal in efficacy (m})  folds

(i.m.) (1.v.) (i.e. to i)
60 5.6 0,10 5.60
70 1.0 0.18 5N
80 z2.0 0.3z 6.25
85 2.9 0.48 6.04
90 4.9 (.80 6.12
85 0.5 1.75 6.00
100 1000.0 170.00 5.88
Mezn . 5.90
Ise. 0.2
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Disposition kinetics of intramuscular quinine in

Myanmar adult patients with falciparum malaria
Cho=Cho-Myint*, Tin-Shwe** & Pa-Than-Myint***

*Department of Pharmacology, Institute of Medicine (2), Yangcn
**Clinical Research Unit {Cerebral and complicated Malaria
Department of Medical Research
*¥3 Department of Medicine, Institute of Medicine (1), Yangon

k]

Intramuscular quinine pharmecokinetic atudy wes mads on  ten
Myanmar adults who sattended Thayarwady Civil Hospital for the
treatment of falelparum malaria. The patients vere given intra-
mugcular quinine dihydrochloride (15 mg base’kg) body waight
followed by another two doses of intramuscular gquinine 7.5 mg per
kg and cral quinine sulphate 7.5 mg three times datily till day-7.
Plasma concentrations of guinine at various post-drug time inter-
vals were asgsayed by the benzene sxtraction fluorescence (BEF)
method(1}. Plasma quinine concentrstions until 6 hours after the
loading dose were apalysed for pharmacokinatic parameters. The
level of quinine reached the minimum inhlbitory concentration level
within the first 1-2 hours of starting treatment. The drug was
found to De well tolerated by the patients with abzence of tissue
necrosis At the 8ite cof inlection.

INTRODUCTION

Quinine is the standard drug for severe
falciparum malaria, resistapt 1o chloro-
quinine.  Quinine, when given by LV,
route is reliable in biocavaitability, has
no local pain nor tissue necrosis and is
therefore  currently  employed  as
intravenous infusion. However, this
method is  expensive and  requires
trrained persunnel for administration
compared te  intramuscular  route.
Despite the simple technique there has
been no known reports regarding the
pharmacokinetic information of intra-
muscular quinine in Myanmar patients.
The present study, therefore aimed at
seeing two the suitable form of intra-
muscular quinine in Myanmar adults and
a regimen designed to achieve thera-
peutic non-toxic plasma quinine
concentration based on drug pharmaco-
kinetic profile.

PATIENTS AND METHODS

Among  falciparum  malaria  patients
attending the Thayarwady Civil Hospital
during 1988 malaria season, 10 male
patients, age of 21 to 38 yuars and
weight of 41 to 55 kg, were studied.
Half of the putiemts were highly
parasitised as more than $% of their
erythrocytes were parasitised. Intramus-
cular quinine dihydrochloride in 1.5%

benzyl alcohol was used. It was
prepared specially by the Myanmar
Pharmaceurical Industry; MPl, Yangon,
Myanmar,

Patients were screened for the presence
of «uinine in urine by using Mayer
Turnret test. Only those who were
initially  free from  quinine wore
included in the study.

Regimen employed in the present study
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was, an intramugcular ipitial  luading
dose of 1% mg/kg body weight foljowad
at B-hourly intervals by 7.5 mg/kg for
another 2 doses, “This was then
followed by oral quinine sulphate 10
mg/kg tds till day-7.

(Chinical data were recorded 6O<hourly
throughout
blood film for parasites, blood pressure,
pulse rate, temperature and signs and
symptoms of toxicity. ECG recordings
were done immediately and at the
day-3, day-7 and day-14 respectively.

Blood samples for plasma quinine were
collected at various time intervals: 0, 1,
24,68,12,24 hours on day-1, and at
day-2,3,4 and 7. Plasma was separated
immediately and srored at minus 20
degree centigrade until assayed by the
BEF method, using the Tumer Filter
Fluorometer Model 111 (Sequoia-Turner
Corporation, California).

Plasma quinine concentration until 6
hours afrer the initial I[oading dose
were analysed for single dose pharma-
cokinetics.

Evaluation

Pharmacokinetic parameters were
calculated namely, plasma haif-life
(t;), concentration at zero time (C.),
maximum plasma concentration (Cpygyx)
elimipation  rate  constant {Kal),
apparent volume of distribution (avd)
and systemic clearance (Cl).

RESULTS

All patients responded well to the
treatment. ln 9 out of 10 parients,
quinine level reached above the mini-
mum inhibitory concentration (MIC)

level of 5.7 mg/l. for Myanmar patients
communication) -

(Myint-Lwin, personal
from the first hour and the effective
concentration was well maintainsd (Fig.
t). The remaining one patient had his
serum quinine level also above the MIC
level from the second hour. Major
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the 7-days hospital stay for

PASMA QUINIHE LEVIE, {mg.L™)

-

£ AR T S SR S

ﬁ% R ¥ ¥ 77 o} T Ry PR

¥ . 4 N “r Y T

. 12 24 a8 4
POST-DRUG TIME (M)

© Figure 1, Time cgeurse respomse of quinine

following quinina 15 mgfkg (intramusculer) and

7.5 mgfkg {orally) in Mysamar patients with

faleiparum malarla,

fach polat represents the mean ¢f 10 observa-
tions, together with the standard errors of
the means shown as vertiesl hers, Fach patient
was administersd with the drug both intramus-
cularly(thick arrow) and crally(dotted arrow).

Table 1. Pharmacokinetic profile of single
intramgscular quinins 15 mgfkg {n Myanmar
patients with falclparum malaria

Parameters Dets

5.540.3 h

Plasma nalf—life(t;)
+420.9 mg !

Concantratinn at zarc
hour (L)

Maximum cencantrafiﬁn(ﬁﬁax)ﬁlS:? my L'1

Time to resch maximum 2.1230.1 h

concantratisn (Tmex)

Fiiminstion rate constant 0.13-0,08 h-1

'(Kolj

Apparent volume of '
distribution (aVd)

v ant -1 .1
Systemic clearsnce {{1) 5.29-0.2m1 min 1kg
Area under the curva (AUC) 6.34%0.h ug/wl

1,550,091 Ky




pharmacokinetic data are depicted in
Table 1. None of the patients com-
plained of local pain. Neither tissue
necrosis nor abscess at the site of
administration was observed.

DISCUSSION

The swdy found the intramuscular
loading dose of quinine was simple to
administer and effective therapeutically
on all 10-patients, From the pharma-
cokinetic findings, quinine possessed
therapeutic characteristics, namely, the
MXC reached within the first. 1.2 hours
of starting the treatment. This method
is less expensive and no special supervi-

sion is needed, in comparison 10
intravenous route. Plasma  guinine
concentration afrer intramuscular

injection of quinine closely resembled
that of quinine infusion followed by
oral therapy(2). There had also been a
report on a trial of intramuscular
quinine on 32 patients with falciparum
malaria{3). The latter
demonstrated that |
concentrations ¢an be reached and
maintained by intramuscular injection of
quinine dihydrochloride,

The lack of local pain, tissue necrosis
and abscess at. the site of intramuscular
injection was. .noted in the present study
and was most desirable for a patient's

compliance and clinical management. It .

may be due to the addition of 1.5%
benzyl ‘alcohol in the new preparation,
specially prepared by the MPI.

Hence intramuscular method of quinine
may be recommended for patients with
complicated falciparum malaria in the
villages before: they are 1ransferred tc
the hospitals, The drug should also be

workers had
therapeutic  serum .

prepared by adding 1.5% benzyl alcohol
as MPl has prepared. Therefore the
drug form developed is most desirable
tc be employed with an added advan-
tage of essier administration.
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Serum uric acid level as predicting sign of preeclampsia
Ye-Tint~Lwin, Lilian Po & Anin-Riine

Physiology Department
Institute of Medicine 1 & 2

Serum uric acid levels were measured in 19 pregnant Myanmar women
clinically diagnosed as preeclampsia, before any treatment was

glven, The subjects were in the perlod of 3627 weeks gestation
and their ages ranged from 20 to 40 years. Out of 19 cases, 12
had mild preeclampsia and 7 had severe preeclampaia. All cases

became normotensive and proteinuria ceased after puerperium. The
serum uric acid levels of severe preeclampsia varied widely from
4.9 to 11,9 mg/dl while that of mild preeclampzia ranged from 3.4
to 7.9 mg/di. The mean serum uric acid level of severe presclamp-
sla (9.3-2.36 mg/dl) was significantly higher than that of

apparently healthy pregnant women of the same age and gestational
period. The mean value of mild preeclampaia (5.521 .38 mg/dl) was’
not aignificantly different from the normal. Therafore, a single
uric acid level of a pregnant women is of little use a3 a predic-

ting aign of presclampsia,

INTRODUCTION

Since the usual clinical criteria
(hypertension, edema and proteinuria)
of preeclampsia are neither specific nor
sensitive enough for the diagnosis, the
development of a simple and sensitive
biochemical test will be of great value
to obstetricians. McFarlane(1) suggest-
od that hyperuricemia was a usefu)
diagnostic feature of early preeclampsia
It preceded the development of protein-
uria and was the only simple investiga-
tion which could confirm the disgnosis
in non-proteinuric preeclampsia. There-
fore, estimation of serum uric acid has
been done 1o assess whether it might
be of help in diagnosing early pre-
eclampsia.

MATERIALS & MATHODS

The subjects were recruited from those
attending antenatal chlinics at the
Defence Services General Hospital and
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North Okkalepa General Hospital. They
were 43 clinically normal, 20-40 year
old, pregnant Myanmar women of 36 -2
weeks gestational period (as normal
controls). No specific dietary restric-
tions were enforced but those who took
fishegg, bamboo-shootr, meat and drugs

on the day of sample collections were
excluded from the study.

The preeclamptic patients were selectad
according to the criteria for preeclampsia
laid down by Haynes(2} and degree of
preeclampsia(mild or sevese) way classi -
fied according to Weir{3),

All preeclamptic cases bacame nmmten_ﬁve
and proteinuria ceased after puerperium,

After sesting for 15 to 20 minutes,

blood samples were taken from the
antecubital vein in  sitiing  position.
Blood was allowed to clot in sterilized
dry bottles and rtransported to the
laboratory in a dark container and
serum was stored overpight in a
refrigeraror at 4C. Midstream specimen
of random urine samples were collected



and; tested for the presenceof protein
and sugar. '

Serum uric acid level was measured by
a simplified alkaline phosphotungstate
assay for uric acid in serum (4). Blood
pressure was measuted with a mercury
sphygmomanometer (5).  Detection of
protein in urine was performed by the
sulphosalicylate  test  described  in
Varley, Gowenlock and Bell (6).
Detection of suger in urine was done
by Benedict's qualitative test(6).

RESULTS

Table t shows serum uric acid levels in
preeclampsia. Qut of 19 cases,12 cases
{Sr. No. 1 to 12) had mild preeclampsia
and 7 cases (Sr. No. 13 1o - 19) had
severe preeclampsia. The serum uric
acid levels of severe preeclampsia
varied widely from 4.9 to 11.9 mg/dl
while that of mild preeclampsia ranged
from 3.4 to 7.9 mg/dl,

Table 1. Serum wric acid in precelampsia

(g =19)
. ey aeeetren Moot presswre ot TUEE O
LULE {mg/dl}
1 22 36 R 90 v - 5.20
2 20 3 L 160/100 . . 5,99
3 31 36 %/ 9% s - 630
4 20 26 140/ 90 N - 7..05
5 29 38 150/ 96 . - 3.7
6 21 36 140/ 90 + - 5.
7 /N 36 150/ 90 + - 3 .0
D 21 38 160/100 . - 6..25
9 36 38 140/100 . . 4 .00
10 38 15 160/100 . . 7 .90
1 36 38 140/100 E - 75
12 37 3% 150/100 .o 6 .40
13 20 3 170/110 X . 10,70
% 30 38 180/110 . v 11090
15 32 38 170/100 : . - + k.90
% 23 36 180/110 . . 9..20
17 2% 36 I1_60/110 . oo . RN
18 20 36 170/100 e 7.9
19 22 3% 160/120 . . "0
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Table 2.

Comparison of mean serum urie seiq levels of normal pregransy

ang praselampsis a 3672 wenks gestation

Kormal . ALl

Mild - Severe Signlficance aof
. pregnancy preeclampsis presclampsis preeclempsia diffsrance
‘ {p valye)
AR) pE RPE sPE NPysPL. NPusfaPE NPvs sPC
Mean serum uric aci¢ - N | . |
(mg/d1) : k93 6.90 5.50 ‘}.50 <G.61‘ »0.95 0,01
S 0,73 2.56 1.38 2.35 5 N.S 8
Mumber of sbservations  4$ 19 12 7
Mean gestatlensl >0.1 >3, 20.1
pariod {week) 36.13 36,36 36.58 36.00 N3 NS S
§ = Significant
N.8 = Mot Significant

Table 2 shows the comparison of the

mean serum uric acid level between
normal pregnancy and ta_gc!ampsia of
same gestational period (362  weeks).

There was a significant hyperuricemia in
preeclampsia, When preeclampsia was
divided into mild and severe cases and
then compared o that of normal
pregpant cases, the former was not
significantly different but the latter was
significantly higher thap in normal
pregnancy,

DISCUSSION

In the present scudy, the medn serum
uric_acid level in preeclampsia was
6.9-2,56 mgfdl. It was significantly
higher than that of notmal pregnancy
of the same gestational period. This
confirmed the well known fact that
hyperuricemia dusing pregnancy was

associated with preeclampsia (Stemon &
Bogert 1917)°.

The mean sesum uric acid level in mild
preeclampsia was slightly higher than
that of normal pregnant women in the
same gestational petiod but the
difference was not significant,  This
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~ pregnancy (24

finding was in agreemept with the

report of Seitchik (1953)° which stared

that the blood uric acid level in mild
presclampsia w%s within normal limits.
RHayashi (1956) ° suggested that serum
uric 2cid level woos lass reliable than
uric acid clearance studies in presclam-
psia.  Fay, Bromham & Brooks er al
198510 concluded that serum uric acid
was of little wvalue in predicting
preeciampsia by showing that uric acid
rose significantly only one week befOﬁ
delivery. Cadden &1 tander (1933) °
Lancﬁ & Fisher 195677 Pollak & Nettle
1960°°, McFarlane 19@% and Redman,
Beiline & Bonnar 1976 Stated that the
incrensed serum uric acid concentration
was an early and characteristic
features of preeclampsia.  But they
reported this raised serum utic acid as
eatly change in comparison with other
hiological parameter changes such as
blood urea and creatinine levels. They
compared the serum uric acid level of
preecalmpsia and normeal pregnancy
throughout t third trimester of
weeks to term). The
wider time span, including cases from
24 - 34 weeks, may account for their
finding of a significant rise in the



serum uric acid level of mild preeclam-
tic cases. According to our study, the
serum uric acid levels in preeclampsia
and normal pregnancy were compared in
the 34-38 weeks of gestation and no
significant rise is found in mild
preeclamptic cases. The mean serum
uric acid level in mild preeclampsia
compared with normal pregnancy at the
same gestational period was not
significantly different. Thefefore the
serum uric acid level may be of little
use as predicting sign of preeclampsia.
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Yero cell cytotoxic Escherichia coli isolated

from children with diarrhoea
Mar-Mar-Nyein, Kyu-Kyu-Mar, Tin-Aye & Hayashi, H.

Bacteriology Research Division
Department of Medical Research

A total of 616 iscolates of Escherichia coli from 90 diarrhosa
casea and 87 control cases were included in this study. Vero
cells were cultured in microtitre plates, E. coli toxin was
produced by growing in Trypticase Soy Broth with vigourous
shuking., It was demonstrated that 17 out of 55 cases (30.9 per
cent} from diarrhoea group and 7 out of 7C cases from control
group (10 per cent) were verotoxic and these were not Enteropatho-
genic {EPEC) nor Enterotoxigenic (ETEC) group of E. coli. It was
also observed that in diarrhoea group of study, B out of 9 cases
,of (EPEC) and 2 out of 8 cases of (ETEC) and 8 out of 18 cases of
both (EPEC + ETEC) were verotoxic. Other bacteria tested failed
to produce toxic substances which could produce cytopathic effect

on Verop cells.

INTRODUCTION

Konowalchuk and coworkers(1) first
reported that culture filtrates of
isolated Escherichia - coli produced
cytotoxin differed from the heat stable
or heat labile enterotoxin. it was
cytotoxic for vero cells but not for y-1
or CHO cells. It was labile to heat
and antigenically different from heat
labile  enterotoxin  and membrane
filtration indicated a molecular weight
of 10,000 to 30,000, It was also shown

that some of the strains producing
verotoxin  belonged to traditional
infantile enteropathogenic (EPEC )

serogroups .  Scotland et al.(2) also
determined the frequency of verotoxin
production to be rare in EPEC and found
in serogroups 018, 026, 0111, 0126 and
0128, Wade et al.(1979) tested culture
filtrates of 252 strains of E. coli
obtained from 56 children with dia-
rthoea and reported that 3 strains were
showing verotoxic and subsequently they
were identified as 026, 0'Brien and
coworkers{4) reported that verotoxin is
probably identical to shiga toxin the
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cytotoxin produced by Shigella dysen-
teriae type 1. In North™ America,
ichneen ot al. (1983) and O'Brien et
al., (1983) reported’ that verotoxin
producing strains of E. coli serotype
0157 H7 have been shown to be the
epidemic agents in outbreaks of
haemorshagic colitis and verotoxin
positive strains of serogroups of 026,
0111, 0113 and 0157 have been implica-
ted in cases of haemolytic uraemic
syndrome (HUS).it temains to be shown
that verotoxin has a role in the
pathogenesis of diarrhoea. This study
is to examine verotoxic effect on some
Enteropathogenic (EPEC)Enterotoxigenic
(ETEC) and E. coli which do not
produce - either ~ EPEC or ETEC
‘untypable UT).

MATERIALS AND METHODS
Specimens:

616 strains of isolates’ (320 strains
from diarrhoea and 296 strains from

controi) isolated from children under
three years of age from Yangon
Children Hospital were included in this



study. Thiry two strains were Entero-
pathogenic E. coli (EPEC); 18 strains
were Enterotoxigenic E. coli (ETEC); 42
strains were both producing EPEC and
ETEC, 501 strains were untypable (non
EPEC and non ETEC); 33 strains were
other bacteria such as Salmonella,
Shigella, Klebsiella, Pleisiomonas,
Edwardsiella and Vibrios. These were
isolated [rom 90 cases ol diarthoea cases
and 87 cases of control cases.

Preporation of E. coli toxin

E. coli strains were inoculated in 1.5
™l “of Trypticase Soy Broth (BBL
Products) in universal container and
shaked at 37T overnight (280 rpm/min,
Takasaki shaker). The culture was
spinned at 10,000 rpm at 4T for 30
.minutes and the supernatant stored at
4T until cell culture assay. .

Ceil culture assay

Vero cells were passed by trypsinization
and grown as monolayers at 37C in a §
per cent carbondioxide atmosphere.
Minimum Eagies Medium (MEM) with
glutamine supplemented 7' YD o
cent calf sera and 1 per cent foetal
calf sera were used for growing the
cells. For maintaining the cells, MEM
with glutamine and 2 per cent foetal
calf sera were used. Toxin activity
was assayed in 96 well mocrotitre flat
bottom plates (Falcon 3072).Three days
prior 1o assay, vero ceils were cultured
in the growth media containing 10 cells
approximately in each well to get a
monolayer. Tha mnatom  was  pot
changed at the timc o1 wwy, To 02
ml of cell culture, 0.02 m} of bacterial
filtrate was - added without filtering
through the millipore filters. For
negative controls, mediiry only and E.
coli ATCC 2592Z were used. For  positive
‘Controls, Shigelia dysenteriae | and E.
coli 0 128 culture Tiltrates were used.
Then the plates were incubated at 37T
with 5 per cent carbondioxide. Titres
in ten folds and two folds were made
and again tested if the filtrate proved
positive, ‘

Merphological effzct was recorded as
1,2,3, and 4 and these ratings corres-
ponding to roughly 25,50,75 or %0 per
cent of cells affected on day 1 to day
4,  Simultaneously, the toxin were
boiled in a boiling waterbath for 15
mins, and tested for heat sensitivity. In
some cases antishiga toxin was adminis-
tered in cell assay to see whether they
could be neutralised or not. After 4
days,the cells were fixed with methano!
for 10 mins. and stained with Giemsa's
solution (BDH) for 30 minutes.]t was
then air dried and then checked again
under microscope,

RESULTS
Figure 1 shows the normal Vero cells
fixed firmly to the surface of

the plate in monolayer form. The
effect of E. coli supernatant on vero
cells was shown in Figure 2.
Microscopically, the Vero toxin affected
cells appeared round, but shrivelled,
many floated in the medium. Undiluted
culture filtrates induced the above
~ffecr in at least 50 per cent of the
monolayer within 24 hours, but the

Figure 1, Normel vero cells
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Figure 2. Cytotexic vero cells

cytopathic effect advanced with time.
Maximum titre limit of examination
was done in day 4. The titre of the
toxin varied within the strains from
undiluted toxin to 1024, It was
considered verotoxic only when the titre
of supernatant was more than 1:64, The
vero toxin response was readily distin-
guished from that of E. coli heat labile
toxin (LT) in vero cells.” With LT, the
cells were enlarged, thick walled,
refractile and possessed several fila-
mentous tendrils (Figure 3). In some
cases of LT, the effect on the cells
faded with time after 2 or 3 days, the
monolayers appeared normal, but the
VT affected cells did not recover even
after 4 days of examination,

Table 1 shows the verotoxic response
of Enteropathogenic (EPEC) strains. A
total of 32 strains of EPEC were tested
and it was observed that 6 out of 32
strains were found to be verotoxic with
undijuted culture filtrates. When tested
again with 2 fold dilutions it was found
that 4 strains were showing to be
verotoxic with more than 1:64 dilutions.

Table 2 shows the enterotoxi-
genic E. coli (ETEC) isolated from

120

Figurs 3, E. coli (L1) toxin treated
vero cells

children with diarthoea and control
groups. It was found that 5 out of 18
strains were showing verotoxic; 2 of
them were LT, 2 were STLT and 1 was
ST producing E. coli.  When tested
again with two fold dilutions it was
found that only 2 of them were
verotoxic.

Tabhle 3 shows the E. coli strains
that posessed both EPEC and ETEC. h
was observed that 13 out of 32 strains
were verotoxic with undiluted culture
supernatant. When tested with 2 fold
dilutions it was observed that 6 strains
were verotoxic with more than 1:64
dilutions.

Table 4 shows the strains of E.
coli with unknown serogroups that
produced cytopathic effect on vero
cells. In a diarthoea group it was
observed that 20 strains out of 11 cases
in group A and 6 strains from 6 cases
from Group C were showing verotoxic.
In thecontrol group, it was observed that
10 strains out. of § cases in group B
and 2 strains our of 2 cases in group D
were verotoxic. A total of 17 cases in
diarrhoea cases and 7 cases from
control were possessing verotoxic E.
coli and this was found to be significant.

Simuitaneously, other bacteria tested
were shown in Table 5. In Salmonella
group, the species included were S.
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Table 1. Verotoxic L. tall from EPEC
< 4 y 2 3 2 1 - 2 y e 2 r $
Cate b MOGwrhoss) | Case b Bltastesl) | e Lsb COosarrenss  teve e bemvety
Ho. Mo, 12 strains vero Yo. HNo. 10 strains Vero fo.  No. & straing Yera Ha. Ho. & sirains yees
17 201 L2564 3% + £ 81 AR TN & S 14 167 0 125 H 27 + L i I LT T ) -
203 802643 - 25 427 B 126 K I - 16 226 01258 - + 17T D %46 M 79 -
19 218 0254 12 - Y0 93 D IRS B2 - 278 0125 ¢ - - 16 257 05527 -
220 4250 % - 4k G 127 Hyy - 223 125 % - 58 D 55w 27 -
2t 223 & 86 R 21 + %7595 st . 20 333 0 oaEh H - -
22k ¢ 86w 21 - 506 g 129 8 2 - 334 ¢ 112 ¥ - ~
15 178 017 A 2 - 48 KE7 DMK AS -
173 014 H 2 - *0F 645 LIt A4 -
181 g1ih 6 2 - 56 677 0 4% k18 -
32 AG9 611-9 Hé + 678 0125 H 2 -
h31 0119 # 6 -
54 620 0125 H 12 -
*IThese cases 2re alsc found in ETEL or EPEL & ETEC groves
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Table 2. Verotoxic E. told froom t1tc

< 1 y & a r 1T - 3y e a r s
TCoe b A(Disrrhoss)  Cess  Lsb B(lontro) Cose Lsb C(Diorrhosa)  Cess lab  OfComtrod)

Mo, No. 9 strains Vero Ho. #o. 9 strains ¥erd e, Mo, 2 straing Verol Ho. HNo. 2 steains Yero
18 98 LT 0uT H 7 + 7 267 LT QUT K 41 - 52 1th LT DBl ®yy - Z8 651 STLT 007 H- -
*19 17 STLT OUT H 10 - 13 41 LT BT R 13 - * 1k 68 STLT OUT HuY - 652 SILT QuT ¥- -
3 285 LT OUT H - - 17 200 ST QUT B - ~

387 LT 0BT # - 29 470 LT OUT K &1 -
3G 4bk LT 0BT ¥ 92 - *53  BbZ ST DUT BUY

465 LT GUT H 12 -
466 LT QYT 4 12 -
53 501 LT QLT d g +

kg 56h STOUT H 6 -

* these cases are also found in EPEC or EPEL & EBTEL
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Table 3. Veraotoxic E. coll frow EPEC & ETEC

< 1 vy & & r 1. 3 oy e & r s
Lase Lab  A(Diarrhoea) Case tab ®(Coniroi)} o :‘.as_.; tab  {Diarrhoea) fase Lad D(Co:t-rol)
o. Mo. 13 straios '°° No.  Mo. 1 strain  V°T° No. Mo. 17 strains '©'°  Ko. No. 1 straia  TTO
S ap 8§10 128 W27 L5 6HG ST G BE K13 . 7 30OST O OIZB 12 - 41 th8 LT 0B HTYT .
27 ST © 128 H2? & 2 7 STG 8HY
10 77 LT D423 K- - 5 I8 ST 0 126 K12 -
87 ST O 126 W2 - 7 47 STHT 026R2 +
20 22% ST 0 27 K20 . 8 98 STLY 0159876
232 51 G 153 810 - 99 SILT 0158816 o
26 298 LT 0 58 HUT - We STLT 0159416 4
299 LT 0 5§ HuT - *12 197 31 DizbWuT -
00 4T 0 58 RUT - 13 955 AT 6 2%H~ .
30036 ST O 25 He . 1y 64 STLT DI5GH1E <
by 513 ST O 78 M- - 166 STLT OM59KIE -
S $T O 78 8- - 200 MO ST O84S -
500 SER ST © g K11 - _ k1 ST OB HY -

b2 ST 68343 -
25 517 LY § 159 W3 .
518 LT 0 159 H34 -
519 LT 0 25K - -

e
(]

* These Cases are also faund in tePfg nr £1
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fabile 4. Titre of E. coli toexin showing cytopath ic effact on vero czlls
funknowh Secod@roup’

< 1 year 1 - 3 years
S GTareoiay % (conireny T Giaeaneiny Ty Gowiveny
20 Strains 10 Strains b 3trains 2 Strairs
Casa Ko, Lab fo. Titre Case Mo, Lab No. Titre Case Mo. iab fa. Titre Case Ne. Lab Neo. Titre -

8 62 1:1024 £ 250 1:32 29 91 121024 48 172 1:32

3z 101 1:128 251 1164 53 192 C 67 253 131024
105 i T 252 1164 67 253 1:32
106 C. 10 41h 141025 101 407 N.T.

58 212 1:64 e 573 11256 88 358 1164
213 1:8 157 623 111025 133 522 1:256

65 249 1:1025 624 1:1024

76 z66 4:256 172 668 111024
269 131024 669 11256
267 1364 670 11256

7k 276 1:256

38 351 F:128

92 343 1:1024
373 . 1512
374 1:128

94 378 1:64
379 1:64
380 1:1024

103 412 1:1024

152 608 13256

.- Undiluted toxin, NT. =Not tested for double ditution



Table 5. Dther bacteria testea for vero cell cytotoxicity

< 1 year

7 - 3 years

A (bla.) g (Cont.,) ¢ (Dia.) p (Count.) Total
klebsiella 3 1 b
Plesiomonas 3 Z 3 8
fdwardsiella 1 1 2
Shigells M 1 ] 2
Salmonells 1 8 2 gl
V. choleras 4 b
Vibrios (others) 1 1 2
Total 1 12 12 8 33
krefeld, 3. DISCUSSION

detby, S. enteritidis, S. S
typﬁ!muﬁum, 3. senltenberg, 5. stanley
and 8. paratyphi B. 1t was oBserve%!
that “only 8. enteritidis and S. stanle
species showed verotoxic with very low
titre (i.e. 1:4 and 1:8). In V. cholerae

Inaba (CT) it also showed verotoxic but
the cells were not dead at the titre ol

1:2. Thus other bacteria tested were
not producing toxic substances which
could produce cytopathic effect on vero
cells.

To summarize the findings, it was
shown in Table 6 that 322 per
cent of less than 1 year age group and
419 per cent of 1 to 3 vyears age
group of children with diarrhoca were
having E. coli that could produce
cytopathic effect on Vero cells, In a
control group of the study 11.9 per cent
from less than 1 year age group and
179 per cent from 1 to 3 years age
group were possessing Vero toxic E.
coli. In total, 35.6 per cent. from
diarthoea and 138 per cent from
control were possessing E. coli which
produced cytopathic effect on Vero
cells, It was found to be significant
between the two groups studied.

E. coli is one of the several agents

" that cause intestinal disease in humans

and animals. Four classes of E. coli
have been recognised. They are Enterotoxi-
genic E. coli (ETEC) strains that
produceu uneat labite (LT) enterotoxin
and/for heat stable (ST) enterotoxin.

Enteroinvasive E. coli (EIEC) strains
like Shigella, penetrate and multiple
within epithelial cells. Enteropathogenic
E. coli {EPEC) strains belong to certain
serogroups that have been incriminated as
pathogens by epidemiological studies.
Some EPEC strains have been shown to
adhere to cells of the intestinal mucosa
and to produce pathognomoric lesion at
the site of attachment. Enterohaemor-
rhagic E. coli (EHEC) strains causes
clinical "syndrome (haemorrhagic colitis)
and serotype 0157 H7 has been shown to,
be associated with this illness. Neither
EMC nor ENIC strains produced classic
enterotoxins nor- are they entercinvasive,

Some strains of E. coli produce a cell
associated cytotoxin that is neutralised
by antibodies against purified shiga
toxin from Shigella dysenteriae 1. The
cytotoxin purified from one EPEC strain
026 H11 (H30) and from one EHEC
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Table 6. Oistribution of verefexic ‘_E_. cali in children

< 1t year 1 -3ysars < 1 & 1-3 years
———-—?y_p;s——m--—,”n;-(;i_arrhoe—a)_—_B (Control)_  (Diarrhoea) 0 (Control) Diarrhoea Control o
i 11439 5/46 6/16 2/24 17/55 7/70
(28.2) (10.9} (37.5) (8.3) (30.9) (10)
£PEC 3/6 0/7 2/3 1/2 5/9 1/9
(50) (0) €66.7) (50) {55.6) (11.1)
ETEL 216 15 - 0/2 1/1 2/8 2/6
(33.3) (20) (0) (100) (2%) (33.3)
348 11 5/1¢ 141 8/18 2{2
EPEC « ETEL (37.5) (100) (50) (100) (bh.4) (100)
. 19/59 7/59 13/31 5/28 32/90 12/87
fotal £. coli (32.2) (11.9) (41.9) (17.9) (35.6) (13.8)
. 0/ 2/12 1/92 0/8 1/13 2/20
Other bacteria (0) (16.7) (8.3 (0 .7 (10)

Figures in parenthesis denote percentage



strain 0157  H7?(933) which cause
cytotoxicity to Hela and Vero cells;
lethality for mice and enterotoxicity
for ligated ileal segment from rabbits
showed subunit structure similar to
those of shiga toxin as reported by
O'Brien er al in 1983 and 1984
(478,). Verpotoxin (shiga - like)
associated with haemorrhagic colitis or
baemolytic uraemic  syndrome  was
shown by various workers such as
CGransden et al., 1985 (9); Karmali er
al., 1985; 1986 (10,11)); Scotland 1985
{(12); Rose et al., 1985 (13). For
experiments reported in their studies
there is evidence that 2 cytotoxins
active against Vero cells were reporred
by 0157 strains.

It was reported by Marques 1986 (14)
that the levels of cytotoxin produced by
E. coli strains varted from low to high
Tevels and reported that all strains of
E. coli tested by them made at least
small amounts of cell associated
cytotoxin (since some strains with no
detectable activity in sonic lysates
showed cytotoxic in lysates prepared by
French pressure method). However, low
level cytotoxicity of some sirains were
not neutralised by antibody rto shiga
toxin. Cell associated cytotoxicity not
neutralised by antibody teo shiga toxin
had been reported by O'Brien et al.,
1982 {15) and Cleary et ai., 1985 (16).
Konowalchuk et. al., 1977 (1) reported
that the extracellular diarrhoea with
serogroup O 128 and one strain isolated
from suckling pig with diarrthoea whose
serogroup is 0138 was antigenically
different from shiga-like~-toxin. Smith
et al., in 1983 (17) alsc detected
antigenic  variation of extraceliular
cytotoxin from strain of E. coli 0157.

As shown in Table 6, it was found that
verotoxic E. coll possessing with EPEC
alone  or possessed with EPEC and
ETEC showed high incidence than ETEC
alone. It might be the fact that EPEC
virulence plays an imporiant role; It
was also observed thar 30.9 per cent of
untypable E. coli showed verotoxic.
These untypable  cases were not

‘to  Dr.

associated with other pathogens. Thus
it seemed that these E. coli might play
an important role in causing diarrhcea
in children. More research is needed
to identify the toxin as well.  Other
bacteria besides E. coli were found to
be of very low titre and very few orga-
nisms showed verotoxic.

These findings suggest that cytotoxins
produced at elevated levels play a role
in pathogenesis of acute diarrhoea. It
was also found that strains isolated
from humans without illness made
cytotoxin at much lower levels than did
some strains from sources of diarrhoea.
Cytotoxin may be only a virulence
determined for E. coli when it is
produced in large amounts, Smail
amount of cytotoxin, however could
damage test cells if delivered by strains
ot E. coli that adhere vividly to or that
invade intestinal  epithelial  cells.
However, it should be emphasised that
the amount of cytotoxin produced in
vitto may not correlate with the
amount produced in vivo.
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Detection of Escherichia coli enter{otoxin‘ from st_o:ql_

samples directly by Bead ELISA method

Mar-Mar-Nyein*, Qku Y.** Than-Saw*, Tin-Aye* & Taokeda T.**

*Bacteriology Research Division, Deparrment of Medical Research
**Department of Bacterial Infection, University of Tokyo

Bacterial protein toxins as Escherichia coli enterotoxigenic heat

labile toxin (LT), E. coli shigella like toxin I (VT1), E. colil

shigella like toxin Il (VT2) and

cholera toxin were detected

directly from stogl using Bead ELT3A method. A total of 390
stools from adults with diarrhoea and dysentery from 2 Military
Hospital, Workers Hospital, Yangon General Hospital and Infectious
Diseases Hospltal were Included in this study. It was observed
that ¢, % and 10 samples of stools showed to possess LT, VT, VT2
toxin respectively. Some aof the samples showed to possess either

2 or 3 toxins in combingtion.

Of , these , 2 samples showed to

possess LT and VT toxins; 3 samples showed to possess LT and VT2
toxins 11 samples showed to possess VIl and VT2 toxins and 14

samples showed to possess LT, VI

and VT2 toxins. Thus a

tetal of 5S4 samples (13.8 per cent) showed to possess bacterial
toxins. It was also observed that 23 samples out of 199 cases

(14.1 per cent); Z0 out of 109 cuses
82 cases (7.3 per cent) sghowed to

January, June and Novemher t988

(18,3 per cent) and 6 out of

possess bhacterial toxins in

respecthively, Moreover, cholera

toxin was detected from 5 out of 25 cases tested.

INTRODUCTION

Several immunological methods have been
established to detect various enterotoexins,
such as Passive Immune Heamolysis
(PIH)}, a Reversed Passive Haemagglutina-
tion test (RPH}, a modified ELEK rtest
(BIKEN}, GM1 ELJSA and Radicimmuno-
assy. Among these assays Enzyme
Linked Immunosorbant Assay (ELISA} is
the most widely used because it is rapid,
accurate, simple and highly sensiuve.
Thus, ELISA has been applied for
detection of various enterotoxins such as
heat labile Escherichia coli toxin (1.T).
Shiga toxin (VT1) and Shigella like toxin
It of E. coli (VT2) and cholera toxin
({CT). To detect enterotoxin in stool it
is the most convenient method for the
diagnosis of diarrhoea diseases.  Thus,
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we attempted to do this by applying
Bead ELISA method of Oku et al. (1)
directly in testing stool samples to
detect heat labile enterotoxin, shiga
like roxin VT1 and VT2 of E. coli.

MATERIALS AND METHODS

390 stools from patients with diarrhoea
and  dysentery from Infectious
Diseases Hospital, 2 Military Hospital,
Yangon General Hospiral and Workers
Hospital were examined. Stools and
the enrichment cultured stools were
examined by Bead ELISA. For direct
stool samples, 3 dilutions were made
by mixing with Buffer A. The
constituents were 10 mM  sodium

phasphate buffer, 0.1 M sodium



chlenwde, 0.1 per cent soudivin azide and
0.1 per cent Bovine serum Albumin, and
pH 7.00.  Dilutions of 1/3, 1/25 ang
1/125 were imade. Then the polvsterens

bheads coared with antitoxin iglG were
placed in tubes and incubared ar 4T
overpight,

For eprichment culiure srools, one

ivopiul of stool samples were incubated
with 3 ml of Trypticase Soy Broth at
37T overnight in a shaking waterbarh.
Polymixin B was  added  and  again
incubated  for 1 hour. It was  then
spinped ar 10,080 19 minuies,
The supernatant was mixed with Buffer
A for half strength and polysterene
beads coated with aotitoxin lgG  was
piaced in tubes z2nd incubared ar 37C
for 1 hour. '

Py

The above polvsterene  beads  were
washed  twice withh 0.01 M godiem

phusphate butter pH 7.0 containing .3
M osodivm chlotide {(Buffer B), The
bead was then incobated ar 370 for 1

conjugare (200 ng/mi) in Buffer B
containing 2 per cent bovine serum
althumin, The polysterene bead was
washed twice with Buffer B and
transferred 1o a new test tube .
Peroxidase activity bound e the
polystercne bead was then assayed by
adding 0.56 mM 33’ , 5.5 - tetramethyl-
benzidine (TMBZ) in 0.1 M sodium
acetate buffer (pH. 5.5) as a substrare
and incubated at 300G for 5 minures.
Then 0.02 per cent hvdrogen peroxide
was added and incubated at 30U for
additional one hour. The reaciion was
stopped by adding 0.2 mi of 4N
sulphuric acid and the resulting yellow
caolour was measured at 450 nm ip a
spectrophotometer {Oku et al., 1988},

RESULTS

Table 1 shows a direct detecuon of
L, VT and VT2 from stool samples.
fr was catagorized tentatively into seven

hour with Fab- Horse Radish peroxidase groups. In Group 1, 14 samples showed
Teble 4. Oetaation of F| E}_i heat iabile tawin (LT}y shinella-like towie 1 (V11);
L. zoll shigella-tike Yoxin il (123 from pationis §o Janvary, June and
' iavemher 1088 (Direct trom stool).
group o1 Vit Ve fge. Jun. Hov. Tetal
5 0% (574 340
I + . . g 5 0 TE(3.59)
11 . . 0 7 G 20,510
11 - N + 6 4 7 117 827
1¥ N - . 3 0 0 3(0.77)
Y . - 4 ? i 9(2.31)
V1 - : 7 2 | 2700
Vi - - + y 5 0 10(2,5¢)
Tetal 281k, 4) 260185 607.3)  54(13.8)
VIt . - - 171 83 16 136

Figures Tn parenthesic drnote percentanes
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pesitive for all toxins (3.59 per cent).
Group Il was catagorized as LT and
VT1 positives and 2 cases were found
1o be positive (0,51 per c¢ent), Croup
Il was categorised as VT1 and VT2
positives and in this group 11 cases
proved positive (282 per cent). In
Croup IV, LT and VT2 positives were
found in 3 cases (0.77 per cenmt) while
inGroup V, LT alone was detected in 9
cases (2.31 per centj. In Group VI,

only VT1 positive was found in 5 cases

(2.31 per cent). In the last Group VI,
only VT2 positive was found in 10 cases
(2.56 per cent). Totalling ali the
cases, 54 samples were found to
contain bacterial protein toxins (138
per cent). It was also observed that
141, 18.3 and 7.3 per cent were
positive 1o possess bacterial protein
toxins by BEAD ELISA in January, June
and November respectively.

Table 2. Effect of enrichment incubation
af stocl samples on the detection of
LT, YY1, & V12

Taxin detected Direct Incubation
281 281

il 7 11

Vit 3 5

vizZ & 8

LT+¥T1 ¢ 3

LYe¥T2Z b Z

Viteyiz 7 b

LT+¥11+¥12 9 §

Total 3h(12.1) 41(14.6)

Flgures in perenthesis dencte percentages
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Table 2 shows the effect of enrichment
incubation of stool samples on  the
derection of LT, VT1 and VT2. A
total of 2B1 cases were compared. I
was found that incubation in enriched
media raised the detecrion ratio from
12.1 per cent to 146 per cent. LT
production apparently accelerated during
the incubation because LT (-} samples
became LT (+) in sight samples, while
LT {+) samples became LT (-) in 2
samples for reasons unknown.

VTl or VT2 production seems to be
mofg delicate because it iy affected by
Fe concentration. There appears

to be some degradative effect on
produced toxin during Incubation by
protease or other digestive enzymes.

But as fat as LT is concerned the
affect seemed less due to incubation,

Table 3 shows the presence of cholera
toxin  direct frem  stools and  from
enrichment cultures, It was noted that
§ samples were showing tc possess
cholera toxin direct froem stools and
from enrichment cultures out of 28
cases tested {20.0 per cent), :

Table 3. Geiection of chelers toxin

diract from steol

NG. cases No. cases Nz, cases
testad detectad gdeteoted
" Dlrect Enrichment

25 s{20) 5{20)

Flgures in parenthesls denole percentages



DISCUSHION

Tin Aye et al. (2} reported thar
bactreria! pathogens which are responsible
for diarrhoea inciudes, Escherichia coli
{heat labile and hear stable toxins) 227
per cent; Shigella (18 per cent);
Salmonella (0.3 per cent),

I,

Two mechanisms have been described by
which E. coli can cause diarrhoea
disease ~ ip humans and animals by
Dupont et al. (3).S5ome strains colonize in
the small bowe! and cause fluid secre-
vion by elaboration of heatr labile (LT)
and/or heat stable (ST) enterotoxins
(3,4,5,6). In contrast to these noninvasive
enteyotoxic organisms, Ogawa et al. (7}
reported that certain strains of E. coli
penetrate and multiply within~ colonic
epithelial cells and are able o produce
keratoconjunctivitis in guinea pigs named
as the Sereny Test by Sereny(8). Infection
with these enteroinvasive strains may
cause symproms that mimic those seen
in patients with shigellosis was demon-
strated by Sakasaki ev al, (9). That E.
coli must he capable of mediariry
gastroenteritis by other means s
indicated by the finding rthat some
strains associated wih diarrhoeal disease
produce no detectable LT or ST and are
Sereny test negative (Cantey & Blake 10;
Levine et al. 11; Ulshen & Rolla, 12).
Instead, such organisms have been shown
by electron micrescopic studies o
displace the microvilli and adhere to the
cell membrane of intestinal epithelial
cells put  apparently  wirh less
frequency and perhaps by a mechanism
different from thar of shigellae {Take-
uchi et al. 13).

Obrien et al, (14,15) indicated that some of
this LT negative, ST negative, Seseny
test negative organisms can produce a
toxin like that of Shigella dysenteriae
type | (shiga) and suggested that this
toxin could be responsible for the
diarrhoea-evoking potential  of 1hesc
microbes, Thus E. coli which produce
iike shigells toxin VT1 and VT2 may
also play an important role in diarthoes!

and  dysentery discases.

Cku et al, (1) reported rhar the
sensitivity of BEAD ELISA was found
to be quite high with various bacterial
toxins. The sensitivity was less than 20
pg/mi for thermostable direct haemolysin
of Vibrio parahaemolyticus; less than
60 pg/ml for shiga toxin {VT1); less
than 20 pg/ml for VT2 (shiga like II of
€. coli);less than 200 upg/mi of heat
Tabile “enterotoxin of E. coli and less
than 6 ug/ml of cholera enterotoxin,

From our study, it was found that 13.8
per cent of samples were found to
cotain either one or two or all three
toxing tested. Some of the samples
were neutralized by irs  respective
antitoxins and found <o be specific.
Detection of two of more toxins
indicated that the patients might have
a mixed infection.

it was found that BEAD ELISA was
sensitive in detection of bacrerial toxins
from stool samples and could be
derected within 48 hours, whereas by
routine diagnosis it will take more than
/e hours, brom our findings it was
shown thar  enterotoxin could be
aetect=d directly  from  fresh  stool
samples. The detecrive ratio was 12.1
per cent in cool dry and 18.3 per cent
in hot wet seasons, which was well
correlated with the isolation ratio of
entercpathogenic and enterotoxigenic E.
coli. VT2 toxin was detected in a
Figher ratio than expected. (t should
also be noticed that vero cell cytotoxic
toxins wete distribured in high ratio in
these cases. In  conclusion, complex
infection of E. ¢oli that produced each
of differenmt toxin or infection of E.
coli thatr produced more than two
Jitlerent toxins are suspected in many
cases. '
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The effect of chemical agents on contaminated water
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Department of Medical Research

The study was done to determine the effect of bleaching powder,
alum and potassium permanganate on contaminated water. The natural
water samples were collected in Yangon from February 1989 to
January 1990. They were treated with these 3 chemical agents and
faecal coliform(FC} count was determined by multiple tube method.
Bleaching powder and alum could reduce FC by 3 logs and 2 logs
within 0.5 and 7 hour respectively. However, potassium permanga-
nate could reduce only 1 log within 1 hour. As expected, the data
showed that watertreatment with chlorination was the most effective
means of providing good microblological quality of drinking water.

After bleaching powder,

effective in in cleaning the pathogens and turbidity

water.

INTRODUCTION

Bleaching powder is standard chemical
agent used in the trearment of water
in waterplant. The oxidizing agem
potassium permanganare (KMnO4) has a
marked bactericidal aciivity and was
used in purifying water during the
London cholera epidemic of 1866(1).
Alum potash, known as "Kyauk-Chin" in
Myanmar, has been wused since ancient
times for removing turbidity from
water for domestic use. Afum acts to
clear water of suspended material by
flocculation and reduction of the pH(2).
This study was done to determine rthe
bactericida! effect of these 3 chemicali
agents on faecal coliforms presented in
natural water.

MATERIALS AND METHODS

Collection of samples

The study was conducted in Yangon
from February 1989 to January 1990.
The npatural water samples were
collected from (a) taps from tube wells

‘purpose, (b)

potash alum was also found to be quite

from the

in Hlaing township used for drinking
shaliow wells in Hlaing
township used for drinking purpose, (c)
ponds in Dagon township not used for
arinking  purpose ana  (d}  rivers in
Yangon which are also nor used for
drinking. The samples were collected
in the mornings in sterile containers by
standard methods of collection(3} and
were transposted to the laboratory
without ice and pocessed within one
hour after on arrival. Twenty water
samples were tested in each group.

Decontamination of natural waters

Concentration of alum 0.05%, bleaching
powder 1 ppm and KMnO, 1:50,000
were added to all itypes of natural
waters. Faecal coliform{FC) count was
determined afrer- 0, 0.5, 1, 2 and 4
houts by multiple tube method as
described by ICMSF method (4).

RESULTS

Bleaching powder 1 ppm caused the
water to be odorous without forming
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sedimentation, After adding 0.05%
concentration of aluni, thiec water turned
slightly sour but there was no odour or
colour changes and flocculates were
formed within 1 hour. After 2 hours,
sediments could be seen at the botrom
of the samples and the sedimentation
process was completed within 2-4
hours, The addition of KMnQ, 1:50,000
caused the water to have a fishy odour,
turn  pink and Jose its  palacbilivy.
Although flocculates were formed after
2 hours, the water did not become
clear within 24 hours.

The pH of tap warer was altered from
3.99 1o 5.75 with bleaching powder, 10
497 with alum and to §.34 with
KMnO4.

Survival of faecal coliforms in various
samples tested is shown in Table 1.
Bleaching powder and alem could

reduce 3 and 2 logs of FC within 0.5
and | hour espectively.  The 3 logs
reduction by the latter occured only
after 2 hours, However, potassium
permanganate could reduce only 1 log
within 1 hour and reduction by 3 logs
was not achieved up till 4 hours.

DISCLISSION

Water can be treated before use by
botling,  chlotination as chemical
flocculation and sedimentation, Boiling
of drinking water is possible but this
could tesult in an increase in the
househoid budget waspecially for those
families with low income(§),

The datas show that warer treatmenm
with chiorination was the most effec-
tive means of providing good micrebio-
logical quality of drinking water. Since

Table 1. Survival of f2ecal colifprms {*MPN/1D0 ml) in tap, well, pend and
river waters containing different chemical agents

Water Time Chemical agents
- - Al SR KMn g
type {hours) (0.05%) (1 ppm) (1:50,080)
lap ¢ 135 15 10
2.5 g 0 9
1 4 q 5
? ] ) ¢
b { ¢ [
y 3 3 b
ell 0 0.2 x 102 0.5 x 10 0.7 x 103
¢.5 0.9 x 102 ¢ 0.7 x 102
1 G.2 x 10 G 0,1 x 10
2 ’ 1
4 9 H 3
Pand 0 0.5 x 100 0.7 x 10° 0.4 x 102
0.5 0.8 x 102 & 0.9 « 102
1 0,2 x 10 & 0.7 x 102
2 0 0 0.3 x 102
& 0 ¢ 0.2 x 10
4 y 4
River 0 9.1 % 103 6.5 x 10 0.6 x ’It‘)3
0.5 0.5 x 182 f 0.8 x 10
4 9.2 x 10 0 0.4 x 103
Z ¢ 0 0.3 «x 102
& ] G 0.1 x 10

*Median of 20 semples result,
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it has no sedimentation effect, it will
not be able vo clear rturbnd water,

The effectiveness of potrassium perman-
ganate in purifying warer was vhe
lowest among these 3 chemical agents,
it produces a fishy odour, turns the
water pink and changes its palartibility
and it is highly likely that it will not
acceptable by the users. Furthermore,
its sedimentation process is also rather
poor.

On the other hand, potash alum was
found to be quirte effective in cleaning
the pathogens and rturbidity from the
water. Alum application and its
sedimentation effect on turbid water has
been used in Myanmar since ancient

times. Most of the people in Myanmar
know and accept this method of
treatment. By using this 0.05%
concentration of alum, water had only
slight sour rtaste and it could be
acceptable by the wusers. it  has

sedimentation effect, it removes the
turbidity and it can clear the turbid
water within 4 hours,
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A disinfecting property of alum on bacteria in different water

tyres was studied.

Alum concentrations of 0.02%%, 0.05% and 0.1%

were added to natural waters (shallow well, pond and tube well)

with and without seeded pathogens

(Vibrio cholerae 01, Shigella

dysenteriae type 1, enterotoxigenic Escherichia coli and Salmonella
_Ey_rﬂ_). Total bacterial and faecal coliform counts as well as
counta for the 4 specific pathogens were made at 0, 1, 2 and 4

nours atfter adding alum.

The effects of different concentrations
of alum on bacteria were compared,

Becaugse of the effect of alum

(0.1%) wae not so effective on 5. typhi, we found that the best
decontamination power of alum which is suitable for human was at

0.05%.

It is most effective against V. cholerae and S. dysenteriae
1, removing them within 1-2 hours.

Potash alum 18 probadly a

potentially useful cost-effective intervention measure for deconta-
winating househcold water in future community interventions.

INTRODUCTION

Aithough it is =safe to drink boiled
water, there are some disadvantages in
usiug it as drinking water: extra money
is spent on fuel and additional time 1is
oeeded {for beiling and cooling 1t,
hetore use.

Chiorine  tablers may be used for
effectively  disinfecting drinking water
especially  ducing  diarrhoeal  disease
cuthreaks.  However, it is not readily
available and also it gives a peculiar
faste . to water, so that it is not
popular.

As such, other means of disinfecting
drinking water are needed which are
easily available and which are readily
acceptable by the people concern. Such
a substance is Potash alum known as
“Kyaut-Chin® in Myanmar, which has
been used since ancient times for
temoving turbidity from drinking water.
A number of studies on the disinfecting
properties of alum have been done(1,2)
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but we are not aware of any studies
looking into the optimal concentration
of alum rhat has the maximal disinfec-
ting properties and that does not
destroy the palatibility of water. This
is the study of the disinfecting proper-
ties of alum in the narural waters and
in the experimentally contaminated
natural waters.

MATERIALS AND METHODS

Disinfection of natural waters

The study was conducted in Yangon
between January to May 1989, The
natural water samples were collected
from {(a) a shallow well in Bahan
rownship used for drinking, (b) a pond
in DMR not used for drinking and (c)
tap supplied to DMR laboratories from
a tube-well which is also used for
drinking. The samples were collected
in sterile  containers by  standard
methods of collection (3). They were
coliected in the morning and transport-
ed 1o the laboratory and processed within



one, hour at room temperature.

Alum concentration of 0.05% and 0.1%
was added to all 3 iypes of warter
samples. Total bacienal counr {(TBX)
and faecal coliform count (FCC) werc
determined on them afbrer 0, 1, 2 and 4
hrs. TBC was done by drop plate

method{4). FCC was done by membrane
filteration method as described by
WHO, 1983(5). These counts were

made in the clean supernarant portion
of the water samples and not in the
bottom  precipitates. However, the
sediment was inoculated on nutrient
agar to test if there were any viable
bacteria.

Disinfection of natural waters conta_mi~
nated with  infective  dosages  of
Enterotoxigenic

Fecherichia eoll [hoth
[T+ & ST+) V. cholerae 01, 5. tupht
and SJhigella dysenteriael.

The waters were seeded with one of
the following laboratory strains:
ETEC(408-3), V. cholerae 01 ({lnoba
type}, S. typhi and Shigella dysenteriae
1. The test strains were added to each
sample of water to obtain initial
gcc-*ntrations of their m{& L.«E‘ dose:
10°/ml - ETEC (g 10/ml - V.
cholera 01 (7}, 1 /ml - 5. typhi(g)
/m} - Shigella dysenteriae 1(9)

of untreated- water, For maintenance
and short term storage all strains were
grown in nutrient broth for 24 hrs at
37C and kept as stock culture at 4TC.
Afrer seeding of these strains, sach of
these varying concentrations of alum
(0.,025%, 0.05% and 0.1%) were added to
each sample of warter. All bacrerial
counts were performed as viable counts
by surface inoculation of 0.01 ml of
the relevant dilutions on the appropriate
agar plates(4) after 0, 1, 2, and 4 hrs.

Samples for bacterial counts were
abtained by pipetting off 1 ml of rthe
supernatant dilution, the tip of the
pipette being placed 5 cm below the
sutface. For bacterial count insediment,
this container was shaken vigorously and

the sample was taken. Dilutions were
prepared as 10 fold dilutions in normal
saline (0.9% NaCl). For bacterial
counts the following media were used:
Mac Conkey agar for ETEC, Salmonella
Shigella agar for S. typhi and Shigella
dysenterine 1 and Tetrathionate citrate
bile sucrose agar for V. cholerae 01.
Plates were incubated aercbically at
37C {for overnight and viable counts
were done.

Statistical Analysis

The effects of different concentrations

of alum on bacteria were compared
using the log rank test(10). The
calculations were made on HP41 CV

Calcutator using the log rank rtest for
two 1o four groups(11).

RESULTS

Disinfection of notural waters

When alum concentration of 0.1% was
added 1o the tap water, the water
becomes sour and loses its palatibility.
Therefore, only 0.05% was used ip
disinfecting the naitural waters. At this
concentration, the pH of rap water was

decreased from 68 to 5.1. Within one
hour of adding alum, flocculates were
formed, and after 2 hrs, sediments

could be seen at the bottom of the
sampies and much more in the pond
than other natural waters. The
sedimentation process completed within
2-4 hours.

Table 1 shows TBC in the samples with
and without alum at different times.
These were the average counis tested
on 12 samples of each natural water.
Alum concentration of 0.05% can
decontaminate the total bacterial in
natural waters within 2-4 hours. These
count differences and decreasing trends
were  statistically  significant at
p<0.001. Alum concentration of 0.1%
can also decontaminate them within 2-4
hours.  Similar results were obtained
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fable 1. Survival of tetel bacteria in natural waters with or without Potash alum

Mean Totasl Bacterial Count (CFUZKMI)

0 hr T hr 2 hr 5 hr
Pond water 0.9 x 10[' 0.9 x 10!' 1.5 x '10!' 2.1 x ’10%

Pond water + alum 0.05%" 0.9 x 104 9.9 x 102 0.5 = 10 0
Shallow well water 11 x 1Ug 1.7 x 104 1.8 «x ‘H}zi 2.4 x 10“

Weil water » alum 0.05%* 1.1 x 10" 1.5 x 10° 0.9 x 10 0
Tap water 0.8 x 102 0.8 x 102 1.2 x 102 2.2 x 102

Tap water + alum 0.05%* 0.8 x ‘l[iz 0.6 x 10 Iy 0

*Tests for trend and differance in these groups were statistically significant at p<0.001,

1Mean of 712 samples result

ZCFU = Coleny forming Unit

Table 2. Survival of V. cholerae 0% in natural waters containing different concentrations of alum

. Percentage of alum gconcentration
Tims No alum 3 - T 3
(hrs.) 0.025 .05 0.1

0 2k 1.2 % 10° 0.2 x 10° 0.2 x 10°

1 3.3 x ‘10# 1.1 x ‘102 1.7 x 10 ’ ]

2 2.6 x '1[)1+ 1.4 2 10 0 0

4 2.3 x ‘1(}]* 1.1 x 10 ¢ 0

a = lests for trend and difference in these groups = p < 0.001

for FCC ip alum concentrations of
0.05% and 0.1%.

Disinfection of natural waters containing
enteric bacterial pathogens

Alum concentrations of 0.05% and 0.1%
were found to be most effective in
removing V. cholerae 01, reducing this
bacteria from 10 /ml to 0 within 1 hr
(Table 2). Likewise, a similar result
for Shiga bacillus was obtained within 2

hrs {Table 3).
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On the other hand, the effect of alum
(0.05%) was not so striking on S. ryphi.
This bacteria decreased 1 log from
10°/m! in 1 hr, 2 logs after 2 hrs and
3 logs after 4 hrs (Table 4). Bur the
effect of alum_ (0.1%) was not so
effective on S. typhi. Similarly for the
ETEC, 2 logs teduction occured from
10%/m} in 1 hr, 3 logs after 2 hrs and
4 logs after 4 hrs, in 0.05% and also in
0.1% concentrations of alum (Table 5}.



By .resuspension of the sediment V. in the reduction of viable bacteria, there
cholerae 01 .and Shiga bactllus were  was 1 log more decrease in the superna-
totally decontaminated in the sediment tant water than in the sediment after 2
also. But on testing S. typhi and ETEC, and 4 hrs.

Table 3. Survival of Shiga bacillus in natural waters containing different concentrations of alum

Time Percentage of alum concentration
(hrs.) Ho alum 0.025° 0.05° 0.1°
0 2.1x 100 1.2 x 10° 0.2 x 10° 0.2 x 10°
1 2.3 % 10" 1.1 x 0° 1.7 x 10 0
z 2.4 x 10“ 1.4 w10 " g
b 2.3 x 10" 1.1 % 0 0 0

a = Tests for tread 2nd difference in these greups = p < 0.007

Table 4. Survival of S. typhi in natural waters containing different concentrations of alum

Percentage

¢f alum concentraticn

Time No alum
(hrs.) 0.025° 0.05" 0.1°
5 R ! l 4
0 3.8 x 10 5.7 x 10 2.8 x 10 1.4 x 10
4 k.2 x 105 2.7 x 103 1.9 x 193 1.9 x 105
2 4.1 x 10° 9.3 x 107 0.4 x 10° 0.1 x 10°
b 4.3 x 107 0.1 ¢ 10° 0.4 x 107 0.1 x 10°
3 = Tests far trend and difference in these groups = p < 0.001
Table 5. Survival of ETEC (both ST+ & LT+) in natural waters
containing different concentrations of alum
. Percentage of slum concentration
Time No alum a ] a
{hrs.)} 0.025 0.05 0.1
0 5.8 x 10° 3.2 x 10° 3.2 x 10° 2.4 x 10°
8 ) & 5
1 4.2 » 10 2.1 x ¢ 1.9 x 10 1.5 x 10
8 & 5 5
Z .1 x 10 0.3 x 10 1.k x 10 0.8 x 10
4 4.3 x 108 0.1 x 105 0.2 x 10“ 0.5 x ‘103

a = lests for trend and difference in these groups = p < 0.007
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DISCUSSION

Although there are a number of studies
on the effect of alum on different
bacteriae(1,2}, we are not aware of any
studies loocking into irs effect on the
principal enteric pathogens uang different
concentrations in  different rypes of
water.

We found that the decontamination
power of alum was best at 005% and
0.1% concentrations in natural waters.
However, at 0.1% it causes sour taste
to the natural waters and therefore
changes their palaribility. Even so, the
offect of alum (0.1%) was not so
effective on S. typhi in natural watrers.
It decreased 1 fog only from 107/ml in
1 hour and also afrter 2 and 4 hours.
For this reason the use of 0,05%
solution is recommended for use in
future intervention studies ro improve
household water,

Inspite of the fact that alum consis-
tently reduces the number of different
bacteriae in water, its effectiveness
seems to depend on the nature and the
load of bacteria. It is most effective

against V. cholerae 01 and 5.
dysenteridae 1 which are susceptible to
Tow ™ pH. Alum seems to kill V.

cholerae 01 and Shiga bacillus, rather
than expedite their sedimentation for,
as opposed 1o other tested bacteriae (S.
typhi and ETEC), they cannot be
isolated from the sediment. Depending
on the initial bacrerial load present in
natural waters, it takes more time to
totally clear TBC and FCC. This effect
is strikingly seen with S. typhi and
ETEC in which the initial seeding  doses
{infective doses) are much higher than
other bacteriae, Moreover, this limited
effect may probably be due to their
ability to survive in acidic medium (12,
13]).

Despite its effect on 8. typhi and
ETEC, alum can probably be used in
household deconrtaminating interventions.
This is because 1) like in Bangladesh 2}
potash alum  has been in use in
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Myanmar since ancient times to clear
turbid water and most of the people I
Myanmar know and accept this method
of treatment; 2) it is easy to apply; 3
is choap (only 1 kyat worth is required
daily 1o decontaminate on average
household of § persons using water at
20 litres/cap/day); and 4) is readily
available.

Even if it is not used as an intervention
measure, it can be used with an
advantage in trearing drinking water
during cholera outhreaks (2} and
probably also in  bacillary dysentry
epidemics. It may be used for chlorine
in high risk groups like victims of
natural disasters, fires and for tefuges,
if chlorine is pot available.
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Some variations in membrane proteins of er&thﬁbcytes
obtained from subjects with thalassaemia trait

and G-6-PD deficient genes
*Myint-00, **Myat-Phone-Kyaw & ***Thein-Than

*Parasitology Research Division, ***Biochemistry Research Division, DMR
**institute of Medicine (2), Yangon :

A total of 350 erythrocyte samples were screened {or haemoglobin
varlant, G-6-PD deficiency and thalassaemia trait genes. Of these,
104 samples were subjected to membrane. protein analysis using SDS-
PAGE electrophoresis and double staining with silver and Coomassie
~Blue. Membrane protein patterns of erythrocytes from subjects with
a single genetic defect (i.e. either G-6-PD deficient or thalassae-
mia trait) were found to be gimilar to that. of normals but those
from asubjects with double genetdic defects {i.e. combination of
G~-6~-PD deflciency and thalassaemia trait) bhad a significantly
reduced content of spectrin, band 3 and glycophorin A.

INTRODUCTION

Erythrocyte membrane proreins are
divided into two major classes peripheral
and integral. Integral proteins penetrate
or span the lipid bilayer and interact
with the hydrophobic lipid core. The
most abundant red cell transmembrane
proteins are Band 3 and carbohydrate
rich glycoproteins.

Peripheral proteins are not inserted into
the bilayer but reside on one surface.
They ate bound 1o the membrane by
interaction with integral proteins or the
polar head of the lipid bilayer. The
major peripheral proteins, located on
the cytoplasmic side of the membrane
form the cytoskeletal network which
consists mainly of spectrin, band 4.1.
actin and band 6. [Figure 1] (1)

It has been reported that subjects with
various types of Hereditary spherocyto-
sis(HS)(2) and Hereditary Pyropoikitocy-
tosis{(HPP){3) demonstrated deminished
amount of spectrin. There is also evi-
dence that Band 3 was decreased in

erythrocytes with sickle cell digssase
(4). '
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grythrocyte

Representation of the
membrane with particular emphasis on the

Fig.1.

comprise the cytoskelston.
A. FHighly schematic illustration of the
orgarization of the vred cell membrane,
8. Model of the red cell membrane 3as viewed
from the interior of the cell. The numbers
correspend to the numbering given in fig.i.
Ank=ankyrin. Based ona Goodman & Shiffer(1983).

proteins that



The hereditary red cell disorders like
the abnormal haemoglobins,thalassaemia
trait genes and G-6-PD deficiency are
common in Myanmar. The prevalence
of Haemoglobin E is 21-28% in the
Burmese(5), 8-thalassaemia trait is 4.3%
(6) and a-thalassaemia trait is 2-6%(7).
Also, the incidence of G-6-PD deficien-
cy (hemizygote) was reported to be 9%
in Burmese males(8).

This study was carried out to see
whether additional polymorphisms of
membrane proteins and glycophorins in
erythrocytes with G-6-PD deficiency
and thalassaemia trait genes, either
singly of in vaious combinations could
be observed in an attempt to gain some
insight into the variation of the
cytoskeletal network in those ery-
throcytes.

MATERIALS AND METHODS

Subjects:

Venous blood sampies in Acid-Citrate-
Pextrose (ACD) (1:4) were collecred
from 350 random subjects (male only)
coming t¢ Blood bank, Yangon General
Hospital or the Defense Services
General Hospital, Mingaladon.

Screening of abnormal haemeglobing and
thalassoemia trait:

Red cell indices, osmotic fragility,
Haemoglobin A, measurements, Haemo-
globin F estimation, serum iron deter-
mination, starch gel electrophoresis and
cellulose acetate electrophoresis were
carried out according to the standard
methods by Dacie and Lewis(9).

Thalassaemia trait and other abnormal
haemoglobins were classified using the
flow chart described by Modell and
Berdoukas(10).

Screening and Genotyping of G-6-PD

varfants:

Screening of G-6-PD  variants and
genorypes were done according to rhe
standard methods by WHO (11) and
cytochemical assays(12).

Analysis of red cell membrane:

The preparation of red cell membrane
proteins for SDS-PAGE and double
staining with silver Coomassie Blue
were carried out according to  the
method of Dzandu et al.(13) and
analysed accerding to ~a schemalic
representation based on that of Gratzer
{14) [Figure 2]. Quantitation of
protein bands was achieved using a

+densitomeser and estimating the areas

under the respective curves.

RESULTS

A summary of the samples used for red
cell membrane analysis using SDS-PAGE
is given in Table 1. Of 285 normal
control samples, only 39 were used for
red cell membranes  fractionation
membrane analysis was also carried out
?r 24 subjectstith G-6-PD deficiency
(mild type; Gd7 ) gene , with severe
G~-6-PDYPdeficiency (Gd'&g’amﬁdr), 20
with B.thalassaemia rrait, 8 with B-
thalassaemia trait and G-6-PD mild
deficiency, and 3 with 8 -thalassaemia
trait plus G-6-PD severe deficiency.

Electrophoretic patters of membrane
proteins of erythrocytes from 104 blood
dopors with various types of G-6-PD
deficiency and  B-thalassaemia traits
were analysed by densitometry (Figure
3}, No significant differences between
the membrane protein components of
normal red cells and those of red cells
from subjects with single genetic
aefects of either G-6-PD deficiency
(mild or severe) or B -thalassaemia
traits were observed. However, there
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were significant reductions in spectrin
and band 3 proteins of red cells
collected from subjects with double
genetic defects of B-thalassaemia trait
with either G-6-PD mild deficient gene
or severely deficient genes (P<0.01).

The sialoglycoproteins  (glycophorins)
variations were also observed in
membranet of red cells obtained from
subjects with B-thalassaemia trait and

G-6-PD deficiency (Table 2). Signifi-

cant differences were rocorded in

glycophorin A (u and values

scanned by densuometer (P<0. (ﬁ
DiSCUSSION

It has been reported that SDS-PAGE

analysis in membrane proteins of

erythrocytes from patients with various
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types of Hereditary Spherocytosis(HS)
and Hereditary Pyropoikilocytosis(HPP)
were all partially deficient in spectrin
‘(Ni;&h a range of 74 000-200000 copies
2),

The spectrin molecule is a dimer
composed of two non-identical subunits
now generaly referred to as a and B
rather than band 1 and 2. In our
study, a significant - reduction of
spectrin, especially - g-sub unit, was
recorded in  erythrocyte membrane
proteins of subjects with B-thalassaemia
trait and G~6-PD deficiency.

Band 3 membrane protein is decreased
and split into two or three overlapping
components in red cells with haemoglo-
bin S(4). In ovalocytosis, the major
cytoskeletal protein, spectrin appeared
normal as judged by its extractability,



Table 1. Number of cases completed for red cell membrane analysis

Samples completed for study

Red cell genetic defects

Number %

G-6-PD deficient genes
Mild type (GdB') 74 6.86
Severe type (Gd—Myanmar) 10 2.8
Thalassaemia trait genes

p-thalassaemia trait gene 20 5.72
Double genetic defects
6¢° with B-thal. trait 8 2.29
687 ith pthal. trait 3 0.86
Normal gene
6-6-PD Normal (Gd°*) with no haemoglobinopathy 265* 81.43

350

* Only (39) samples were analysed

and the thermal stability of solubilized
spectrin  that reflects as normal
erythrocytes(15).

In B-thalassaemia trait, the impaired
ratio of B rto a chain synthesis and
precipitation of unpaired a-chains, leads
to inclusion bodies which interact with
the membrane leading 1to localized
rigidity and thus a decrease in defor-
mability. When these heinz bodies are
present in cells they may be selectively
removed during their passage through
the spleen by pitting or plucking of the
inclusion, This results in loss of the
surrounding membrane materials,
decreased surface area to volume ratio
and contributes further to reduce
deformability and cell survival(16) . In
the present study, the reduction of
glycophorin a dimers could reflect the
reduction of band 3 and spectrin of red
cell membranes obtained from subjects
with double genetic defects (i.e.B-
thalassaemia Mtrait gene and G-6-PD
deficient g4~ Vyanma gene).

On the other hand, in G-6-PD deficient
erythrocytes the hexose monophosphate
(HMP)} shunt activity is significantly
decreased and it might be expected
that the shape recovery rate of G-6-PD
deficient cells would be decreased(17).
In HMP, G-6-PD enzyme occupies a key
position in which the reduction of
nicotinamide adenine dinucleotide
phosphate(NADP) to NADPH; yet NADP
is required by the erythrocyte to
maintain  glutathione(GSH) in  the
reduced state and futhermore, it may
play an important role in the catabo-
lism of hydrogen peroxide (H,0,).
G-6-PD deficient cells are low ‘in
glutathione reductase (GSSG) (18) and
accumulation of H O2 occurred leading
to morphological (:2l1anges characterized
by increased echinocytic formation(19).
In addition, decreased cell deformability
commensurate with increased membrane
regidity was found. Both changes are
closely related with the extent of

sEectrin haemoglobin cross-linkage and
the alteration in membrane function by
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protein contant

normal

G-6-PD deficisnt { Gd~ Myanmar)
G-6-PD deficient ( Gd- Myanmar) with
B - thalassaemia troit

membrane protein bands

Fiqure 3.

Membrance proteins of "35%3‘#’ (-6-PD deficient (&d
G-6-PD deficient (6d™ 7 with p-thalassaema trait.

~Myanmar
Y ) and

Gals

were loaded with equal amnust of membrane protein

spectrin haemoglobin aggregations.

Therefore, the combination of two
genetic defects in a group of red cells
altered the components of membrane
proteins in these red cells, The effect
of excess a-chain precipitates might
combine with spectrin-haemoglobin
cross-linking by the accumulation of
H,G, leading to a reduction in spectrin
and ‘band 3 in membrane proteins of
red cells with both thalassaemia trairt
gene and G-6-PD deficient gene.
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"DMR-larval trap” for possible contrcl of Aedes

aegypti(L)}, the principal vector of DHF in Yangon'

Anthony Sebastian &  Myat-Myat-Thu

Medical Entomology Research Division,
Department of Medical Research

The Department of Medical Research (DMR) has developed a larval/
pupal trap with a view to control Aedes {Stegomyia) aegypti
(L) effectively and economicazlly. "DMR-larval trap" is a mechani-
cal device and is capable of trapping all stages of larvae and
pupae and that the number of aquatic stages trapped 1s directly
proportional to the number of larvae and pupae present in the
container-habitat. The trap is also capable of trapping greater
number of late sftages than the earlier ones which is more favoura-
ble from control point of view. It is found to trap about 47.85%
of all larvae and pupae within the first 24 hours achieving
complete control within 10 days with sustained control thereafter.

INTRODUCTION

Dengue haemorrhagic fever (DHF)} nas
been prevalent in Yangon since 1970
with recurrence every yeat, The
mosquito vector is Aedes (Stegomyia)
aegypti (L) which breeds primarily in
metal drums (67.5%), Bago jars (20.06),
and earthern pots (4.98%) all containing
stored water meant for daily domestic
use, In Yangon, the public are accus-
tomed to storing domestic water mostly
in metal drums, Bago jars, earthern
pots and other containers and Ae.
aegypti(L) breeding is well established
in them.

Seasonal sutveys of all breeding habirats
of Yangon Ae. aegypti(L), indoors and
outdoors, indicate over 90% breeding in
domestic water storage containers and

the remaining 2% in miscellaneous
receptacles (2%) and in antguards
(0.2%).

Of all the domestic water storage

containers, metal drums, Bago jars and
earthern pots were found 1o support
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92.5 per cent of all the aquatic stages
produced bv all A. aegypti(L} sources
in Yangont1). It tollows that if these
three major producing types of con-
tainer-habitats can be checked 10
prevent the prolific  breeding by
mechanically flushing the containers of
the remnant water and debris with
larvae and pupae before refilling with a
fresh supply at weekly intervals, over
90 per cent control can be ensured.

In view of controlling A. aegyptit{L)
economically and  effectively. the
Medical Entomological Research Division
of the Department of Medical Research,
Yangon, as part of its programme of
work, has developed a larval/pupal trap
("DMR-larval trap') and this paper first
of its series, describes the trap and its
performance in trapping A. aegypti(L)
larvae and pupae.

MATERIALS AND METHODS
Description of "DMR~lorval trap’

It is a mechanical device and consists



of ‘a 15 cm diameter plastic receptable,
6.25cm deep with a 10 c¢m invaginated
base to form a stumpy inverted funnel
(5 cm) high, tapering to (1.25 cm)
diameter spout at the centre (Fig. 1).
The level of the spout is purposely
made to a height of {5 cm) so that it
falls short by (1.25 c¢m) from the brim
of the receptacle. Thus, when the trap
is set, the spout remains always
immersed (1.25 cm) from the surface
of water. The entire device is made of
plastic and as the specific gravity of
plastic is less than one, the receptacle
will therefore remain buoyant with only
the brim of the recepracle protruding
out of the surface of water when
immersed to trap.

L iOcm 4

Figure 1. Diagramatic representation of-
'DMR~larvel trep’

Trapping mechanism

Larvae and pupae of Aedes aegypti(L)
at all stages of growth come up to the
water surface, with their respitatory
siphon in contact with the surface film
for the intake of oxygen and afier a
short period of rest glide down in
search for food particles.

Movements of the larvae are very
characteristic. Christopher(2) draws
attention to the extreme restlessness of
the larvae of Aedes aegypu(L) conti-
nually roaming through the container-
habitat. Of various reactions of the
larvae to stimuli, that of negative
phototropism is especially characteris-
tic of the larvae of Aedes aegypti(L)
Shanon and Putnam(3) while describing

the behaviour of the larvae, noted as
especially characteristic, of its extreme
restlessness, strong hegative photo-
tropism and extreme sensitiveness to
vibrations and to light. Invariably, in
all circumstances and in all stages of
growth, the larvae at once begin to
swim away from the light and accumu-
late in that part of container which is
remote from the source of light.

Taking all these behaviouristic features
of Aedes aegypti(L)} into consideration,
the 'DMR-Tarval trap' was designed and
may successfully be ser by placing the
trap at the site of accumulation of
aquatic stages for maximum trapping.

The larvae and pupae present near the
trap wriggle up and brouse along the
sides any the invaginated base and
ultimately find their way into the
receptacle through the spout.  After
entering, the larvae invariably swim to
the side of the receptacle and thus get
trapped. However, some of them
wilggie up (0 the spout and dive down
immediarely or after taking in oxygen
at the water surface and escape. A
slight modification in the shape and
size of the spout can perhaps prevent
the traped larvae from escaping. Also
changes in the shape and size of the
trap (receptable) to get maximum
trapping at an optimum size may need
to be determined. 1t is intended rthat
these determinations and modifications
will be made and reported in the
second series of report on 'DMR-larval
trap' in due course of time.

Container-habitat used in the study

drums, this

Since maximum breeding of Aedes
aegypti{l) in Yangon occurs in metal
container-habitat  was
chosen and used in the study on the
trapping performance of 'DMR-Jarval
trap’. Metal drum is a cylindrical
barre! 36.8 inches (93.47 cm) high with
a radius of 11 inches (27.94 cm) and a
capacity of 44 US gallons.
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Aedes aegypti (L) aquatic stages used

Aedes aegypti(L) breeding in metal
drums un;a‘er field conditions were
coliected and a required number were
counted and used.

A known number of all aquatic stages
of Aedes _g_g;gypti(L) were counted and
released in a drum full of tap water.
An hour afrer the release, the larvae
and pupae get adapted to the new
environment when the 'DMR-larval
trap' was set at the site where the
larvae accumulated most. The trap was
left for a specified duration at the end
of which, the trapped larvae and pupae
were removed and counted,

RESULTS AND DISCUSSION

Within a few minutes after the setting
of the 'DMR-larval trap' larvae and
pupae wete seen entering the trap with
a neglegible number escaping initially.
But as the number of the trapped
larvae increased, they got scattered all
over the receptacle including the
vacinity of the spout, when the number
of escaping larvae gradually increased.
The number of entering larvae in turn
depended on the density of aquatic
stages present in the container-habitat.
The higher the density, the greater
were the number of entering larvae.

Table (1) shows the number of Aedes

Table 1. Trapping capacity of 'OMR-larval trap' in relation to different larval
and pupal counts during different trapping periods

No. of aguatic st?ges Duration of trapping period Numb?r of Average no. of
exposad for trapping replicates aquatic stages trapped

2,000 all stages 1 tr (during day) 3 509 I 79.05

- do - 2he (om0 " 535 = 57.13

- do - 3he (¢ ) n 679 * 69.2%

- 4o - 17 hr {overnight ) " 491 T 44,03

1,000 a1l stages 1 br (during day) 3 243 T 37.58

- do - Zhe { M } " 320 - 29.19

- do - She (") " 353 1 3.0

- do - 17 hr (overnight ) " 364 1 33.08

500 all stages 1 hr {during day) 3 ) 157 2 6.8

- do - 2he {0 ) " 190 © 10.02

- do - 3he (0" ) " 198 = 14.30

- do - 17 hr (overnight } " M0 I 22.7h
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aegypti{L) aquatic stages trapped in
Telation to different larval and pupal
counts at different trapping periods. [t
is obvious from the table thar the
number of larvae and pupae trapped is
directly proportional to the number of
lafvae and pupae presemt in  the
container-~habitart.

The average number of trapped aquatic
stages during an hour, as can be seen

from the table is fairly high and
increases with the increase in the
trapping period though not propor-
tionately. It is also apparent from the

table that hourly trapping can effect
control of agquatic stages within a
shorter period than trapping every 2 or
3 hourly. But hourly trapping for
purposes of control eventually by the
public may not be possible. A minimum
of 3 hour or more trapping period once
a day is likely to be more conducive
for a house-wife to remove the trap
and dispose the contents of the trapped
larvae and pupae on earth and re-
set the 1rap for another 3 hour or
50.

The overnight trapping figures in Table
1, are rather low despite much longer
trapping period of 17 hours.  This is

because the larvae and pupae were
scattered all over the habitat due to the
absence of light and as a result the
chances of their coming in contact with
the trap were less as opposed to those
trapping during the day under the
influence of phototrophism.

In order to find the differences in the
number trapped for different aguatic
stages, equal numbers for each of the
four larval stages and pupae were
counted and released in the container.
The number trapped during different
trapping periods were taken and the
results are summarised in Table 2,

It will be observed from the table that
greater number of late stages get
trapped than the earlier ones and this
is simply because the late instars are

. mote active and fast moving than the

eartier younger ones. The trapping of
late instars mostly is>moie favourable
from control point of view as their

elimination c¢an prevent adult emer-
gence. Nevertheless, the trap 1is
capable of trapping all stages
ultimately.

A continuous trapping was conducted on
2,000 aquatic stages of Aedes aegypti

table 2. Trapping capacity of 'OMR-larval trap® on larval stages I-IV and
pupae In relation te different trapping periods

Humber and stages of larvae and pupae ~ Ne.af Average number frapped Al
exposed for trapping Trapping Repli- for gach stage stages 5.0
eripd calet® mean
1 11 111 Iy Pupae Total P 1 11 171 IV Pupae
200 200 200 200 200 1,000 3 hr 3 3 8 29 £0 9h 194 - 1.7
" " " " " n T hr " g 15 6} 85 131 269 : 2.1
" " " " " u 2 hr v z 9 59 120 110 307 I 419
" " n " " " Shro " 8 b 81 127 79 326 1105.9
t n " " n " 17 hr " 6 20 35 7% Sk 191 T 5.7
{over-
right)
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(LY to find the percentage of control
achieved within every successive 24
hours. Results are tabulated in Table 3,

From Table (3), it will be observed
that during the first 24 hours the
control achieved was 47.85 per cent and
on the successive days the trapped
percentages were much lower due to
less number of aquatic stages left in
the container. The overall control
achieved during the 10 day period of
trapping was 89,90 per cent and the
number left over were found to be 10 .
The missing 192 probably died due to
larval pathogens presemt in them.

From the foregoing findings it is
apparent that the use of the 'DMR-
larval trap' in major breeding sources
like metal drums, Bago jars and other
container-habitats of Aedes aegypti(L)

is likely to achieve high rate of
mechanical control  effectively  and
economically.
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Lepromin reaction in patients with falciparum malaria

Tin~Shwe & Pe~-Than-Myint

Clinical Research Unit. (Cerebral and complicated Malaria)
Department of Medical Research
Department of Medicine, Institute of Medicine (1), Yangon

The atudy was done to find out if there js any re_la-tipn between leprosy
and malaria, and to find out the celiular responses of the host to

Mycobacterium leprae extract in malaria patients.
step lepromin was tested on malaria patlents.
patients were lepromin negative or doubtful reaction.

As'a preliminary
57.7% of malaria
Among the

controls only 7% showed negative or doubtful reaction,

INTRODUCTION

The pathological and clinical manifestations
of leprosy form a spectrum
lepromarous leprosy (LL) to wberculoid
leprosy (TT). Ridley and Jopling
classified them as TT, BT, BB, BL, LL.
The factor which mainly determines the
place of an individual patient disease in
this spectrum is the extent to which
cell mediated immunity is expressed. In
TT cell mediated immunity and hyper-
sensitivity are well developed {Lepromin

reaction strongly positive) whereas in’

LL they are absent (lepromin reaction
negative). Thus leprosy patients may
be regarded as a good model to study
the immunological response to infection.
Hence it is important to study the
concurrent infections of malaria and
leprosy.

In actual practice it is not ethical to
omit Dapsone (DDS) [which has some
antimalarial action] among leprosy
patients. Hence lepromin reaction was
tested on malaria patients.

PATIENTS AND METHODS

116 P, falciparum rmalaria infected
patients who were - admitted to
Thayarwady Civil Hospital during 1986
malaria season were studied. 0.1 ml

lepromin supplied from NHDC Carville
La 70721 (lepromin A 30/40 million

from -

Bac/ml Lot No. V 97) was injected
intradermally on the day of admission
to hospital and the site was examined
in 3-4 weeks (Mitsuda reaction) for a
palpable noduie whose diameter was
measured and graded (negative to 3 +
reaction) as described in leprosy for
students of medicine Bryceson &
Pfaltzgraff(1). 100 contacts of malaria
patients {family members of malaria
patients  who were attending the
patients at the hospital) were also
included in the study as controls. The
parasite density of the patients were
recorded according to lograthmic scale
of Bruce Chwatt{2). The clinical status
of the patients were also recorded as
Category: 1. Patients with no complica-
tions
2. Patients with complications
such as high level of
parasites in blood (>5% of
RBC parasitised, or hyper-
pyrexia, or with jaundice,

or with severe anaemia
(PCV <30%)
3. Patients with cerebral

signs and symptoms or in
deep unrousable coma.

RESULTS

Among malaria patients 86 were males
and 30 females of ages between 12-65
years. Of these 67 patients (57.7%)

157



showed negative or. . doubtful reaction.
30 patients (25.8%) showed strongly
positive (2+ and 3+) reaction (palpable
nodule over 5 mm + ulceration).

Among 100 controls 7 subjects (7%)
showed negarive reaction and 89 or 89%
showed strongly positive reaction. The
difference between the two groups was
highly significant (p<0.005). See Table
{1) for details. .

When the intensity of lepromin reaction
was compared with the relative density
of malaria parasites, and clinical
severity of the patients the correlation
was not significant. See Table (2) and
(3) for derails.

Tab'le_‘l. Lepromin Reaction on falciparum
malaria patients and on controls

Llepromin  Malaria Control
Reaction Patients pntrols
~ Heg. 52 6
(Doubtful : 75 1
reaction)
* 19 b
-+ 20 26
P H) 63
Total 116 100

Table 2. Reaction between parasite density
and lepromin reaction

bebctlon L Tormitedensity | Total
Neg. 1 ? 10 29 %52
> 5 3 1 6 15
+ 2 1719
e 3 4 3 12 20
44 . 2 1 2 5 10

Table 3. Relation between Clinical €ategory
of malariz patients and Lepromin Reaction

Lepromin €Clinjcal Category
Reaction tat 1 tat 11 Cat 111 Total
Neg. 27 22 3 52
: 6 7 4 15
+ 3 15 1 19
++ & 1 2 20
et 7 2 1 10

DISCUSSION

l.apromin is the crude semistandardised
extract of bacilli from a lepromatous

nodule., The test is positive in all
cases of TT and BT leprosy and
invariably negative in BL and LL
leprosy.

In this study most of the malarna

patients were lepromin negative. Mc
Greger and Barr(3) had aiso found a

high  incidence of non reactors to
tetanus toxoid among children with
malaria. Other immune depressive

changes in <he course of some respira-
tory and intestinal infections complicat-
ed by malaria had also been reported
{2). Ho et al. (4) had also reported
antigen specific Immunosuppression in
human malaria due to Plasmodium
falciparum. Thus lepromin negative
reaction  associated  with malaria
patients were prabably due to immuno-
depression during the active phase of
the disease.
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