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Electrocardiographic effects of quinine and quinidine

in the treatment of falciparum malaria

*Rail-Mra, **Pe-Than-Myint § ***DTin-Shwe
k]

*Ward {1} & (2), Yangon General Hospital
**Department of Medicine. Institute of Medicine (1)
**+linical Research Unit (Cerebral & Complicated Malaria)
Department of Medical Research

Quinidine has been asuggested as zn acceptable alternative to
quinine in the treatment of faliciparum malaria. To compare the
electrocardiographic effects of quinine snd quinidine in falcipar-
um malaria, sixty patients with more than 2% of parasisized red
cells were chosen and paired as closely as possible. The study was
double-blind. 15 mg/kg gquinine or gquinidine was given as s loading
dose infused over Y4 hours followed by & doaes of 7.5 mg/kg base at
8 hourly intarvals., Oral auinine or quinidine as 7.% mg/kg base 3
times/day was then continued till day 7. Satisfactory 12 lead
electrocardiogramns were obtained from %8 patients on day @, alter
24 hours, on day 3 and on day 7. Overall there was no alignificant
change in PF interval or QRS duration. The pretreatment QTc was
443230 msec in the quinine group (n=30) and 43825 msec in the
quinidine group (n=28) with no singificant difference. Maximum QTe
prolongation occurred on the third day in both groups being LB1X 28
msec in the gquinine group and this was significantly less than %32
155 msec seen in the guinidine group. QTc 2 550 msec was found in
46.6% in the guinidine group but 1in only one in the guinine group.
T wave flattening occurred in 52% in the quinidine group but in
only 25% in the qulnine group. No dysrhythmias were recorded in
this study but because of the excessive prolongation of the Q7o
cauaed by quinidine, we conclude toal we siouid be cautious about
the use of quinidine for falciparum malaria.

INTRODUCTION

Quinidine, an optical isomer of quinine
was first described in 1848 by van
Heyningen and prepared and given its
present name by Pasteur in 1853,
Quinidine shares all the pharmacological
actions of quinine, including its apti-
malartal, antipyretic and oxyiocic
effects (1)-

Many vears ago, both quinine and
quinidine were used for treatment of
malaria, and it was noted that patients
with malaria who also had certain
cardiac arrhythmias would occasionnally

be cured of arthythmia by quinidine (1)
The action of quinidine on cardiac
muscle was found out to be more
intense than those of quinine. Quinidinc
came to be employed as -an antiarrhy-
thmic drug and quinine came to Le
used mainly for its antimalarial effect,

In recoenr yonres, the use of gninidine in
the treatment of falciparum  malari,;
has been resurrected (2) and claims
have been made that it is as effective
and as safe as quinine {3)*

It i1s the purpose of this investigation to
compare the electrocardiographic
effects of quinine and quinidine in tho



treatment of falciparum malaria with a
view towards detecting possible toxic
effects of quinidine on the -cardiac
muscle compared 1o quinine,

PATIENTS AND METHODS

Sixty patients with more than 2%
parasitized red cells were chosen and
paired as closely as possible (Table 1),
The study was double blind., 15 mg/kg
quinine or quinidine was given as a
loading dose infused over four hours
followed by two further infusions of 7.5
mg/kg at eight hourly intervals, This is
followed by oral qguinine or quinidine
7.5 mg/kg three times a day till day 7.
Satisfactory 12 lead electrocardiograms
were obtained from 58 patients on day
0, after 24 hours, on day 3 and on day
7.

EL.Gs were recorded at a paper speed
of 25 mm/s and were read under
magnification. The QT interval was
measured from the lead showing
greatest T- U dissociation, The mean of
5 measurements was taken and correct-
ed QT interval or QTc was calculated
according to the formula

QT
QTc =

JE-R interval

EL{.Gs were read without the know-
ledge of whether quinine or quinidine
had been used on each particular case,
The code was broken when all EC.Gs

- had been read and interpreted.

Students "t test was used to analyse
electrocardiographic time intervals,

RESULTS

There was no significant change in the
P wave morphology, or PR interval in
any of the patients in both groups
treated with quinine or quinidine.
Overall, there was no significant
prolongation of the CRS duration in
either quinine or quinidine treated
cases &lthough in 2 of the quinidine
treated cases QRS duration was
prolonged by 50%.

The pretreatment QTc was 4431 30
msec in the quinine group and 438125
msac in the quinidine group and the
difference is not significant. Normal
QTc is not to exceed 420 msec in

Table 1. Patient characteristics in quinine and quinidine groups

Quinine

Quiridine

Initisl parasite count

152,000 = 253,000/ can

153,000 - 361,000/com

Number of patients 30 28

Sex ratio (mate:females) 2634 25:3 .

Mean age 28.8 - 9.6 yr 34.3 - 13.8 yr
Mesn body weight - §7.3 - 5.1 kg k8.8 ~ 15.7 kg
Hyperparasitaenia (>5%) 10% 1%

P.C.Y. <30% 40 (2 transfy -3} 11 (4 trensfused)
Llinical jaundice b 10

Raised blood urea 1 2

Initial hypoglycaemia 1 2
Hyparpyrexia > 105°F 1 1
Hypoglycemla 0 0

Mors than one complication: 9 12




men and 430 msec in women (4)»

Maximum QTc¢ im quinine  treaved

patients occurted at the end of the
third day, 481 Y28 msec i.e. B8.58%
wcrease over the base-line value and
this was significantly less than the

maximum QTc prolongation produced by
quinidine, 532% 55 msec, Le. 21,55%
increase over base-line value,

The longest QTc in the quinine group
was 35U msec seen at the end of 3rd
day in one patient only whereas QTe 2
550 msec was found in 46.4% of the
quinidine group, QTe of 620 msec was
seen in one patient in the quinidine
group, However, no  sigpificart  dys-
thythmias were detected in any of the
patients in both ¢he groups.

T wave flattening occurred in 62% of
the quinidine group bur in only 25% of
the quinine group. (Table 2.3 & Graph
1.

DISCUSSION
Quinidine syncope, commaonly dus to
TORSADE DE POINTES (a4 farm  of

ventricular fibriflation) appears to occur
as a result of both individual suscepti-

bility and excessive piasma concentra-
tion, Farslivies from this complication
have been reported to-occur in 0.5% -
4% {5}, Excessive prolongation of the
QT interval may herald susceprtibility to
this complication, However, the actual
values that constitute "pxcessive
prolongation" are uncertain and it 1s
regarded that a QTc of more than 35350
msec¢ is undesirable and a value of 600
msec or more is an indication to stop
therapy. {5).

in this smudy, longest QTc caused by
guinine was 481+ 28 msec and the
longest QTc recorded was 550 msec
Se€n i ope patient in this group.

QTc » 550 msec was seen in 46.4% of
quinidine treated parients and QTc of
620 msec was seen in one patient,
Althowgh no dysrhyihmias were seen in

the quinidine group which prodoced
greater prolongation of the QTc, it
would be prudent to say rhar larger

numbers of parients would need to be
observed to establish thar quinidine is
as safe as quirine in the management

of malaria, The normal range of QT
roiongation with therapeutic quinidine
evels would also need to be established,
Peraps the effecis of QTc pinlongation

fable 2. (LG ghanges in gquirine group (n = 34)

oRS ?v;:crgzzs > a7e f ;nc:ease p I wEvE
meer ) i value masc ver hase value zlatten-
line line irg
Base 1ine 83 % 10 K3 I 3
Eng of 5 2 16 2.4 .S W68 I 39 564 < 0.0?
2L hr
fnd of BE.6216 3.16 K.S Wt 2 28 a.58 < 5,001 5% of
3rd day cases (8)
£ad of 8% = 10 5,68 NS 460 = 28 3.84 < 0.07
7th day
¥.B. 0QTc Jongest 550 msec in sne patient (Day 3}
3



Table 3. TCG changes inquinidine groyp {(n = 28)

% lncresse % increase T wave
:::c over bhase ":“ :::c over Dase “:u. flattea~
Hine lioe . ing

Baseline 84 29 38l
tnd of 90 - 12 7.1 NS S0k = 40 15.07 < 0,001
24 wr
End of 9% 213 1.9 N.S 532 ~ 55 21.55 < 0.001 62% of
3rd dey ouses(18)
fng ot 93 I 14 10.71 K.$ 501 T 36 14.38 < 0.001

7th day

N.B. QTc > S50 msec In 46.4% (13/28).

Langsst Qfc 620 {n on patient.

QRS 50% prolorgation seen la 2 patients.
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on a previously normal heart and &
diseased heart may not be the same,

~ It is said that widening of the QRS

figure 1. Q0Tc interval in patlents trested

with quirine or quinldine

complex is also an indication of a
cardiac  toxicity. However, smaii
changes in EL.G. Intervals could well
be missed by visual inspection of traces
and QRS prolongation of 50% was seen
in only 2 patieriz in the quinidine
treated group. '

Thus we wish to concilude that

Unless quinidine can be demonstrated to
be superior that quinine in the treat- .
ment of falciparum malarin and as safe
as quinine in large scale studies, we
would recommend that quinidine be
used cautiously in the treatment of
malaria only when quinine is unavailable
because of its pronounced effects on
the EL.G.
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Inhibition of Plasmodium falciparum merozoites
invasion by immune sera fram malaria

_infected subjects

Myint-0o, Maw-Maw-Khaing-Than-Hlaing, Ye-litut,
Myint-Lwin & Kyin-Hla-Aye

Parasitology Research Division
Department of Medical Research

This study was conducted on sera samples of 92 sublecta from
malaria endemic areas. 411 92 subjects have exparienced either
previous or present infection with different parasitaemia levels
of Plasmodium falciparum. The relationship between f[requency of
malarial infection, parasite densities and immuncfluorescence
malarial antibody titres of P. falciparum were atudied. There was
no Bignificant correlation between IFA titres and parasitaemia
lavels or frequency of malarial infection. The serum inhibition
to invasion of P. falciparum mergzoites ip vitro was found ta vary
according to the aera obtained from subjects with various malarial
immune status. Parasite inhibitory antibody was not evident in
sera from acutely infected subjects but was significantly observed
in sera from convaleacent subjects with an iphibition of F.
_f‘alciparum merazoite invasion up to 85 percent,

INTRODUCTION their apparent lack of protective

antibody suggesting that some othes

In man, repeated attacks of malaria arc form i paiusites  destruction may be

necessary for the development of involved in recovery from acute infec~
protective immunity. FEffective immunity tion,

o m is ocia with high levels
t alaria is associated with hig . The present paper was conducted to
of circulating specific antibodies which . . s

. stndy the in vitro inhibition of P,
are believed 1o protect the host by £alci — ) b e
reventing merozoite invasion of erythro alciparum metozoite invasion by the
P & : . y sera collected from subjects with various
cytes (1) and by incuding mononuclear

phagocytes to ingest schizonts (2,3). immune status.

Acute P, falciparum  infection in

children “also “stimulates the production MATERIALS AND METHODS

of specific anribedies but little of the ~ _

immunoglobin produced is belioved to be Collection of semple

protective (4). Such acute phase sera

do not prevent P. falciparum multiplica- Blood samples were collected from
tion in vitro ~(5) and the sera of subjects with various categories of P.
individuals™ recovering from a primary falciparum malaria infections, There
attack of malaria induce phagocytosis of were altogether 92 subjects from -Defence
schizonts  (2), Nevertheless, most Services General Hospital, Mingaladon,
children do recover from malaria despite Yangon Division; [rrigation Project,

6



Paik-Oo Township,
Ban-Bwe-Gwin Middle School, Taikkyi
Township, Yangon Division. Blood films
and venous blood samples were collected
on the basis of past and present history
_ of malaria infection,

Bago Division and

Seporation and sera samples

Sern were separated from the clotted
blood by centrifugation at 3000 rp.m. x
g for 15 minutes. 0.5 m] sera samples
were aliquoted in sterile containers and
stored at ~20TC in a deep freezer. -

Counting technique for parasites

Counting was done to assess the para-
sitaemia level before culture. The
parasites were counted under the oil
immersion lens (100x) of an Olympus
3 HF.B. microscope. The parasite
counting was done against 200
leucocyte or 10" erythrocytes. This was
converted to the total parasites per
cubic millimette of blood as 8,000
leucocytes. So the number of parasites
obtained in (200) leucocyies was
multiplied by a factor of (40) to ;8ain
the number - of parasitesper mm~  of
blood. (Parasite per mm~ = (X) x 40,
where (X) is the number of parasives
counted against 20 leucocytes), In the
case of parasite counts per 10 erythro-
cytes the number of parasite obtained
{Y) was multiplied by a factor of 700 19
gain the number of parasites per mm
of blood.

In vitro cultivation of malaria parasite
was done according to the method
described by Trager and jensen (6).

Antigen preparation

Antigens were prepared from Schizonts
stages of P, falciparum continuous
cultures. The antigens were prepared in
butk to ser sufficient numher of slides
for the whole study. The antigen slides
were prepared by using the 12 drops
applicator (7) where the applicator was

" schizonts

allowed to touch on the prepared biood
suspension and again on the slide. The
slides were allowed to dry at room
temperature for 1-2 hours and then
wrapped, and stored at -20C, until use.

The indirect fluorescent antibody test
(IFAT) was carried out according to
the standard methods (8,9).

{nvasion assays

To determine the inhibitory effects of
malaria antibody, in vitro schizonts
invasion assays were carried out as
shown in figure (1) wusing harvested
from continuous in vitro
cultures (10): ™~ '

Test procedure

Flat-bottom 96 well microtitre plates
(Falcon 3072) were used to screen both
immune and non-~-immune serum samples
for in vitro parasite inhibitory activity.
The plate was charged vertically from
A to H. Each serum sample was

' diluted with the medium (RPM1 1640),

Hepes buffer, Na., O, and gentamicin
sulphate in A ¢ - wells of the
appropriate column respectively, Except
one well {(well Y) was reserved as
control well (i.e. non immune normal
serum). Three replicates were used for
one subjects; for example Al’ A,, A3
and B,, BZ’ B,, etc. Each Weﬁ was
added ll()(} ul ofa the schizonts suspension
with the Eppendorf pipette from
culture. The plate was cultured in a

candle jar at 37C for overnight. Each
plate would be used for (28) subjects.

Seperate plates were used for 24 hours
and 48 hours cultures. After overnight
incubation, the rate of parasite invasion
i.e. ring trophozoite susceptibility was
examined by making a thin blood fiim.
The film was. counted for the number

of ring rtrophozoites per l(}4 erythro-
cytes. The results were determined by
the ability of the parasites to invade
when challenged by various sera samples



Erythrocytes (AB 8lood Group)
- Wash with RPMI640 at 1800 r.p.m, x
G for 10 mins
- Remove WBCs by using PLASMAGEL or
PERCOLL .
- Wash 3 times with RPMI1640 at 1800
r.p.m. o x G for 10 mins.

To wach 0.5 ml of packed RBCs, and 1 ol of
RPMI1640,

Incubate st 37°C for 20 mins,

Wash 5 times with squal volume of RPMITE40 at
1800 r.p.m, x G for 10 mins.
Suspend the washed RBCs in double voluma of
complete medliim,
l In vitro microtiter plate

A A

i’ ¢ r

20ul 20&;11 20Iul Washed RBCs

i

0 $d 10 ul 0 ul patients sera
|

100 ) Schizonts layer from
{  continuous culture

1001 RPMI640 Mediue

1?0 w100 !

100 ut  WOul

Incubate overnight.
~ Take triplicate thin smears from each well.

. = ALl films fix with methanol asd staip one
sot with Giemsa.

- Tount r*ng trophozoites per 100,000 RBCs
under 100 x (Total parasitaemia).

Figure 1. Schematic flow diagram of in vitre
invasion assays.

collected from patients with various
immune status. The rtesults were
expressed in terms of the percentage of
parasite invasion in normal serum,

RESULTS

In vitrto micro invasion assays were
carried out using P, falciparum schi-
zonts harvested from in vitro continuous
cuttures.  The specificity of parasite
inhibitory antibody was assessed by
testing the ability of acute, convale-
scent (recovery) and post treatment
sera samples obrained from 24 subjects
(paired samples) to inhibit invasion of
their infecting parasite strains (locai P.
falciparum isolates from culture). .

- Fig.. 2 shows_the in vitto trophozoites

susceptibility of P."T&?"qm‘“"ih‘hlbﬁﬁd
by the sera collected from subjects
with various immune status. During
convalescence, sera from all subjects
were significantly (P< 0.01) inhibitory
to the infecting parasites strains. Sera
from subjects with acute and post-
treatment did not inhibit the growth of
parasite strains.

% ANG TROPWOIITE  SUSCRPRERLITY
s
) ]

1 " " 1 n N

3 1 3y

4 :,‘ 1.2 i ‘ Iy
VA TIIAER

Figure 2.In vitr-o trophozoite suscaptibility
of Plasmodium falciparum $n ralation
to sera with diffearent ITA titres.




Fig. 3 represents the in vitro inhibitory
effects of sera collected Irom three
groups of patients. In contrast, parasite
inhibitory was evident in sera from
convalescent subjects (65-85 percent)
but was not found in sera from acutely
infected  subjects and  post-treated
subjects (less than 5 per cent).

T

Figure 3. Ia vitro inhibitory effects of sera

toliected from three groupe of
patients,
Fig. 4 represents the relationship

between frequency of malaria infection
and IFA titres., It was observed that
there is no correlation between frequen-
cy of malaria infection and IFA titres.

Fig. 5 shows the relationship between
duration of post-infection of malaria
and IFA titres. It is aiso nored thar
there is no correlation bhetween IFA
titres and days after post-infection.

Although the measurement of malaria
antibody titres by immunofinorescent
antibody technique (IFAT) is accepted
as sensitive method, it was observed
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that there is no significant correlation
between IFA titrres and parasitaemia
levels or frequency of malarin infecriop
in this study.

DIGCUSSION

'n highly endemic areas, P, falciparum
malaria infection of indigenous children
during the first five years of life can
cause severe and potentially fatal

illness. In easly months of life, the
manifestations are usualiy mild  with
low grade parasntaemla, probably
because of passive Irr.u.o acguired

from immune mothers. The parasite
rate increases with age from 0 10 10
per cent during the first three months
of life to 50 to 90 per cent hy one
year of age and e rave persists at a
high level during early childhood (11).
The mortality rate in hyperendemic
areas is highest during the first two
yvears of life (11). Dy schaol age, a
considerable degree of immunity has
been developed and a symptomatic
pasasitaemia can be as high as 73 per
cent in primary school children (9). In
areas of low endemicity, however,
where the immunity in the indigenous
population is low, severe infection
occurs ip all age-groups including
adults.

Current evidence suggests that specific
antibodies may play an . partant role
in medlanng protective immunity, and
it is probable that these antibodies
requite the cooperation of sensitized
effector cells to achieve parasite
distruction in vitro. In vitro merozoite
inhibition technigues have been used to
ssay sera for protective antibodies, but
the application of such techniques to
malaria  epider ic, : . o he
proven. All the methods used involve
the quantification of the inhibition by
sera. of the invasion red cells by
merozoites in cultures of P, falciparum,
This eifect her Looir - '.ff'fl'}'é"c'i"—"ﬁ_y
directly counting parasites in conven-
tionally steined smears’ (12), by the

10

uptake of radicactive isoleucine (12) hy
the use of fluorescent labels (13), by
Blam eviefluaromerry (13), and by
fluorescence -~ activated cell sorters
(14), In genera). the methods have
been based on  microtest culture
systems similar to those developed for
drug sensitivity testing.

These methods have usuvally given
results that accord well with the
protective imrmune status of the host in
defined situations where it has been
vossible 1o match parasites and sera in
. % homologous system. However, whesn
applied under field conditions where
matching of parasites and antisera is
hardly possible inhibition tests have
often yielded results that do not
accurately reflect protective status.

Methods for measuring protective
immunity to sporozoites and to gameto-
cytes could also theoretically be devised
on the basis of techniques that have
been developed for the cultivation of
these stages, These tnay have some
relevance for measuring the impact of
vaccines currently under development
but would have little relevance to
malaria epidemiology since it appears
that antibodies to those stages are not
induced to functional levels under
conaltion ©f naturgi transmission and
infection,

fn vitro invasion assay described in rthis
study measures the effective entry of

merozoites and formation of rings in a
population of cells, The time course

under the present condition is ideal,
taking up to 16 hours to reach a

plateaun. It appears to be quite
pract:cable however, as judged from
~ rertoruns with serum  containing

antimalarlal antibody. A pure mature
schizont input population should be
achievable with improved methods for
schizont-purification, In the present

experiments the schizont - entiched
input population contained a number of

younger parasite forms, so that the



time course of infection correlates with
the required for these forms they reach
maturity prior to reinfection.

Ising this assay, it was shown that the
patient's serum inhibited infection of
erythrocytes, Thus it is possible to
employ the assay for quantitative
assessment of some facts of humoral
immunity to P. {aicigarum by measuring
the effects of particular antibodies on
merozoite invasion of specified erythro-
cyres. Similarly, it can be used to
compare infection in a given erythro-
cyte population by different parasite
strains or to study parasite invasion of
erythrocyte variants.

Cohen, McGregor & Carringron (15)
demonstrated that transfer of antibody
from adult west African to children
infected with P . falciparum rapidly
reduced asexual parasitaemia. The
antibody may have either affected the
parasitized red cells or blocked mero-
zoite invasion of red cells, Passive
transfer of antibody has also been
effective in animal malaria (16) . In
two primate system, P. falciparum n
Aotus monkeys {(17) and P knowlesi in
rhesus monkeys (18), immunity was
associated with the ability of antibody
to block invasion in vitro. Identificarion
of the antigens to which these prote-
ctive antibodies were directed s
difficult because the immuune sera
contained a mixture of protective and
nonprotective  anribodies, Therefore,
they used monocional antibodies
produced by hybridomas to identify
surface antigens on P. knowlesi mero-
zoites against which protective mono-
clonal antibodies are direcred.

A battery of sera from adult Gambians
immune 1o P. falciparum blocked
invasion of some strains in vitro but not
others (12). Sera from adult Gambians
injected  into  chimpanzees rapidly
reduced parasitaemia from a west
African strain of P. falciparum but had
no effect on Asian strain (19). Variant
antigens would probably be of litte

value in vaccine development,

In addition to identifying merozoire
determinants common to all strains, the
antibodies should be highly effective in
biecking invasion. The antibodies in the
present study required high concentra-
tions for an effect. [t is possible,
however, that a higher-affintty antibody
may be more effective. It is also
possible that antibodies to different
componants may act synergistically to
block invasion, whereas each alone has
a minimal effect. Synergism between 2
antigamete monoclonal antibodies were
required tc markedly reduce mosquito
infectivity from P. gallinaceum (20}, it
may be possible, however, to binck
invasion more effectively by a monoclo-
nal antibody 1o a different determin-
ant. Freeman et al (21) observed thart
a single monoclopal antibody directed
against  merozoites  protected  mice
infected with a virulent strain of P,
yoelli (21). The question remains
whether a single moncclonal antibody
directed against an antigenic determin-
ation on merozoite will be  highly
effective against P, falciparum or P.
knowlesi and react’ wi'fﬁ-‘ﬁaﬂg@rminaﬁt
common to all strains. If such an
antibody existed, then it would identify
an importani  aviigen for  vaccine
development,
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In vitro and

e,

in vivo antimalarial activities

of artesunate

Myint-Oo, Myint~-Lwin, Kyin-Hla-Aye,

sung-Khin & . Hual-Zik

Parasitology Resea:ch Civision
Department of Medical Reseatch

Artesunate, a derivative of Quinghacsu (Artemisinine) was tested for
antimalarial activities against four isolates of Plasmodium falci-
parum 1in vitro and Plasmodium berghei- mouse model in -vivo. The

minlmum | inhibitory concentration of Artesunate in vitro was 6.0 p
Mol per well whereas in vivo EDgo was 1.4 mg/kgfday

INTRODUCTION

The therapeutic effectiveness of Quin-
ghaosu and its derivatives (sequirerpene
lactone peroxides} and their possible
development in accordance with inter-
national standards have continued to be
the subject of intense study. These
naturally occurring peroxide com-
pounds have been extensively studied in
China since 1970s. Research on the
hemisuccinyl derivative, artesunate, and
the methyl ether derivative, arteme-

ther (focusing on production methods),

the standardization of formulations and
the developmeént of methods for phar-
macokinetic and metabolic studies is
being carried out (1).

Potentiation was also observed with
artemisinine -and primaquine against the
P, berghei N strain and the primagquine
Tesistant P strain. The effect of
combinations of artemisinine and chio-
roquine were additive against N strain,

whereas  antagonism was obsetved
between astemisinine and antifolate
drugs, such as pyrimethamine, cyclo-

guanil and sulfa drugs.

As the antimalarial activity of the
Quinghaosu series of compounds appears
to depend upon the 1,2 4- trioxane ring
structure of the basic molecule(Fig.1) ,
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a number of simpler compounds con-
taining this r1ing have been synthesized
(2,3,4,5,6,7), and are now being
evaluated for efficacy against P. faici-
arum. They do appeat to have
schizontocidal activity,

Our study was conducted to test the

efficacy of artesunate on four isolates
of P. falciparum in vitro in parrellel
with” chloroquine, qumme and meflo-
quine at the same time, We will have
a better understanding of in vitro
response of artesunate to our Myahmar
isolates of P, faLQarum. To backup
the in vitro resulis, an In vivo rodent

malatia (P. berghei) “syStem was
included in our stujy

MATERIALS AND METHODS
P, falciparum isolotes

Four isolates of P, falciparum were
obtained from out-patients of Vector-
Borne- Disease Control Unit, Department
of Health, Yangon. The isolates werte
cultured and synchronised by the
methods described by Trager and Jensen
(8) and Lambros and Vanderberg (9).

In vitro testing

For In vitro drug testings of chloro-
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quine, quinine and mefloquine, standard
micro-titer charged plates supplied by
WHGO/SEARQ were used. Artesunate
was produced in dual pack form by the
Guilin No. 2 Pharmaceutical TFacrory,
Guangxi, China. For artesunate, f{lat
bottomed 96 wells micro titre plates
were charged in Parasitology Research
Division ,Department of Medical Research,
Yangon,

in vivo Model

Plasmodium berghei - mouse ‘modei

system as described by Myint-Lwin (1)

was used to screen the affert nf the

drugs.
RESULTS

The effect _of artesunate suboutaicuusin-
jection or miceinfected with Plasmodium

tu



berghei is summarised in table (1).

fabie 1. The effect of subcutanecus artssunate

iniaction on the mice infacted vith
Plasmodium berghei (At day & afier

infection)
Groups
A [ C

Number of mice 18 18 18
Mean parasitaemia
(at day 6) g?.ﬂ% 1.19% 9.54%
Standard €rror <219 2013 -€.06
Survival rate ]
at day b (n1/!f) 6/18 18/18 15/15
Mortality rate
at day 6
(nz;’N £ 100) 33.3% ¢ 0

A - Control (Infected but untreated)

Artesunate 1.4 mg/kg/day subcutaneous

infection for & days

- Chloroguine 20 mg/kg/day orally for & days

- number of mice survived at day &

~ nember of mice died at day b

- Total number of mice inoculated with
Plasmodlum berghei

-
1

@& 3 3 O
[ J—.Y

The highest parasitaemia rates (29.0 -
2.11 petcent) were recorded in control
mice (infected bur untreated) with a
mortality rate of 33.3 percent on 6th
day after infection. The subcutaneous
injections of artesunate (1.4 mg/kg/day
for {four days) was found to be effective
for rodent malaria. There was no
mortality in the groups of mice receiving
oral chloroguine (20 mg/kg/day for four
days),

The in vitro sensitivity of lour isolates
of P falciparum to quinine, mefloguine,
chloroquine and artesunate are shown in
Figure 2. With quinine, only two
isolates (1-4 and [-5) were found to be
sensitive (above 90% inhibirion) at the
concentration of 232 p Mol, whereas the
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isolates [-52 and (53 were resistant
with percent inhibition of 82 and 78,
With chloroquine, all four isolates were
found to be resistant up to 24 p Mol
per well

All the four isolates were found 1o be
sensitive to melloquine ar a minimun
concentrarion of 8 p Mol/well,

With artesunate, two isolates (I-5 and
[-52) were 100% sensitive at MIC of 4 p
Mol/well but another two (I-4 and [-53)
were sensitive only at 6 p Mol/well,

DISCUSSION

Sodium  artesunate displayed potent
blood schizontocidal activity against the
asexual forms of P, falciparum at
erythrocytic stage in cultures as well as
against P, berghet in mice and P,
knowlesi in T%ﬂi?:ys‘ The use of
subcutanecus or intravenous route of
administration will not alter the effect
of artesunate on the parasites, The
parasite clearance time was shorter
than all other antimalarials currently in
use. Comparative treatment with
sodium artesunate and quinine dihydio-
chloride, both given intravenously to P,
knowlesi  infected Rhesus  monkeys,
indicated that the former was signific-
antly better even at z dosage equivalent
to cne-tenth of the latrer. Thus, time
sl Y S0 0T Loishie cleatance by
sodium artesunate at 3.16 mg/kg was
only 13.2 hours, whilst by quinine
dihydsochloside at 31.6 mg/kg was 50.5
hours. In our study it was observed that
the potency of the drug as evaluated
against -P, falciparum in cultures was
also highér than that of chloroguine and
quinine,

Pharmacokinetic  studies  has been
conducted on animals and men in China,
After an  intravenous injection, drug
concentrations in blood were determined
by RIA. The elimination half-life was
12-23 minutes in rabbits and 20-33
tminutes in dogs. The distribution of the
drug in animal body was relatively wide,

concentrations in intestines, liver and
kidneys were higher than that in the
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figure 2, In vitro sensitivity of fcur isolates of Plasmodium falciparum to quinine, mefloquine,

chloroquine and artesunate

other organs. Only a small amount of
the unchanged drug was found in urine
and faeces (1).

Results obtained from pharmacokinetic
studies on healthy adult volunteers and
malaria patients both indicated that the
elimipation half-life of the drug in
blood was about 30 minutes after an
intravenous injection, Only a small
amount of the drug was found in
excretion of urine and faeces, elimina-
tion half-life in which was about 70
minutes,

{t has been reported that no general or

local adverse reactions were observed in
346 cases after treatment for 3 days
with the drug at a total dosage of
240 mg given intravenously. No abnor-
mal changes could be related to the
drug in the examinations of heart rate,
blood pressure, ECG, haematology, blood
bicchemistry, urine and faeces,
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Enterically Transmitted Non-A, Non-B, Hepatitis Immunity

in Rhesus and Cynomolgus Momkeys (Mapaca mulatta

& Macaca tascicularis)

Soe~Soe*, Khin-Maung-¥in*, Fusae Iida**, Than-Than¥,
Maung-Maung-00*, San-San-00%, Wynn-Wynn-Kyaw*,
Toshikazu Uchida**, Koyu Suzuki**, Toshio Shikata™*,

& Than-Swe*

*Department of Medical Research;
**Lirst Department of Pathology, Nihon University School
of Medicine, 30 Cyaguchi-Kamimachi, Itabashi- Ku,
Tokya, 173, Japan

An experimental model of ernterically transmitted non-4, non-B,
hepatitis was established in rhesus and cyromolgus monkeys (ﬂggﬂgg
nmulatta and Macaca fascicularis). Two nomkeys previousiy infected
with 10% pooled stool =uspensions of Myanmar patients with well-
defined enterically transmitted non-8, non-B, hepatitis and three
virgin control nonkeys were intected simultaneously with poola of
stool suspensions from the fFirst-passage. None of the two previous-
ly infected monkeys developed signs of hepatitis., All the three
control virgin monkeys exhibited hepatitis as evident by sharp riae
in serum aminotransferases and pathological changer of acute
hepatitis in liver biopsies, Theme findings document the establish-

ment of immunity after infection with enterically transmitted
non-4A, non-B hepatitis virus in riesus and cynonolgus morkeys,
INTRODUCTION MATERIALS AND METHODS
In Asia inciuding Myanmar  several Mankeys

outbreaks of non-A, non-B hepatitis have
been reported {1-3) with a waterbotne or

feca-oral mode of transmission hence
called enterically transmitted non-A,
non-B  hepatitis (ET-NANBH). Many

workers have discovered 27-nm-diameter
virus-like particles (VL.Ps] m sinols of
patients and experimental animals (4-7),
Cur group has also reported the recovery
of VLPs in stool as well as inside
hepatocytes {8). This investigation studies
the development of immunity in rhesus
and cynomolgus monkeys after. the
rechallenge.

Rhesus and cynomolgus monkeys (M

mulatta & M {ascicularis) born in the

Forest Department, Hlawgar Garden,
Myanmar, were quarantined for 3
months, The animals were housed in
individual cages. The possibility of
infection betwsen any two animals was
rigidly controlted, Two monkeys ({Cy2 &
MM6) who have developed ET-NANBH
by first experiment were observed for
18 months and included in the rechal-

lenge experiment when their liver
enzymes and histology had returned to
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normal. Each was negative for serum
markers of both hepatitis A ( anrni-
hepatitis A virus 1gM determined by
HAVAB-M Abbort Laboratories, USA)
and hepatitis B (anti-hepatitis B core
I[gM determined by Corzyme-M Abbart
Laboratories, USA). Venipuncture and
liver biopsy were done after immobili-
zation by ketamine hydrochloride a drug
with no known hepatotoxic action,

Inocula

Two inocula were prepared with
acute-phase stool specimens. Inoculum
1, was prepased as a 10% (w/v) suspen-
sion in phosphate buffered saline (PBS)
from ten acutely il Myanmar patients
with epidemiologically and serologically
defined ET-NANBH. laoculum 2, was
similarly prepared from a cynomolgus
monkey (Cy 2) who has had ET-NANBH
after iwv tnjection with inoculum 1. The
stools of the monkey (Cy 2) were
collected between 19 to 28 days afrer
inoculation,

Liver biopsy

Percutaneous aspiration needle biopsy
was taken at weekly interval for
approximately 9 wks during quarantine
and after inoculation for 12 wks or tiil
sacrifice. The liver tissues were fixed in
10% buffered formalin, embedded in
patraffin, cut at 2Mm thickness and
stained with Hematoxylin and EBosin for
histological examination. Animals with
abnormal liver biopsies were omitted
from the study,

Liver Function Tests

Blood specimens were obtained weekly
simultaneously with liver biopsy before
and after inoculation. Activities of AST
and ALT were determined by GCT, GPT
kit {GCT, GPT kit-¥. Nihonshoji Co.
Lwd) and expressed in karmen Uf/ml,
During the initial period of quarantine,
weekly AST and ALT values wete
determined for each animal over a

pericd of at least 9 wks and base-line
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value for each animal was determined.
Afrer each inoculation, primares were
bled weekly until the hepatitis resolved
or until the animal was sacrified. Serum
AST or ALY levels of more than wice
an individua) animai's base-line value,
accompanjed by necroinflammation
reactions in the liver biopsy were
considered to represent an episode -of
hepatitis.,

RESULTS

The study consisted of two parts. The
firs=t parr of the study was to transmit
and passage ET-NANBH from patients
to primates and then primate to
primate, Cy2 monkey was injected
intravenously with inoculum 1 derived
from patients stool. Serum AST & ALT
started to rise 3 wks after inoculation
and reached wmore than twice the
base-line value 4 wks after inocuiation
(Fig 1).

Wevpes fpgionigriy V-2 {Femaie. B 4. 00g)
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figure 1. The clinical course of Cy2 following
first challenge. [lavation of serum
aminotransferases and hepatic
necroinflammation were noted 3 wks
after inoculatien,
A1T, alsnine aminctransfersse. . AST,
pspartate aminotransferase; #ecro-
inflammationy - absent, .~ minimal,
+ mild, ++ moderate.

Liver biopsies at the time of enmzyme
elevation rtevealed typical histologic
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pictures of acute hepatitis  which
consisted of liver cell necrosis and
cellular infiltration (necroinflammation).
There was striking focal necrosis of
single hepatocytes with total disappear-
ance or formation of shrunken acidophi-
lic bodies surrounded by inflammatory
cells. The iafiltrates were composed
mainly of lymphocytes. Less numerous
were  histiocyles, polymorphonuclear
leukocytes and plasma cells. Cydropic
and ballooning degeneration of heovato-
cytes around central veins were also
noted, Titffuse increase of lymphocytes
within  lobules and proliferation  of
Vupfter cells as well as periportal
lymphocytic  infiltration  were  also
ohserved (Fig 2),
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Figure 3, The «c¢lisical course o1 MMp
following  tirst chal lenge.
flevation ot serum aminotrans-
terases and hepatic necroinilam-
mation were noted 3 wke alter
{noculatiun,

AT, alanine aminotransferase.
~AST, aspartate aminotransterase,
Necrointlammation; - ahsent,
sominimal, +mild, e+ modertle,

Yigure 2. Liver diupsy frem (y2, monkey 3 wks

after first chalienge. Focal
necioses with oredominent monunuclear
cells infiltration and Kuptfer cells
mebilizaticn wrre observea.,  (H&L
stain X hond.

These histologie changes were the same
as those of acute hepatitis in man (9)
and chimpanzees (101,

Monkey (MM6) was inoculated intra-
venously wirh steo! suspension of CY2
(inoculum 2), v developed shaip rise in
AST & ALT more than & times the
hasal level 3 wks after inocuiation,
Liver biopsy at that time revealed fuli
picture of characteristic histology  tor
acute hepatitis (Fig 3). Thus the
passage of hepalitis (o the monkey was
successfully accomplished.

The second portion of the siudy was

aimed 10 test whether there 1s develop-
ment ol Immunity  or not aftler
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ET-NANBE by rechallenge experiment.
For test animals CY2 and MM6 were
reused and as for conirol, three virgin
monkeys were used. All 5 animals were
inoculated with inoculum 2. Before
second inoculation, both CY2 and MMé6
had no residual evidence of previous
hepatitis. Their enzymes were in their
base-line level and their liver histology
had returned to normal. Weekly
monitoring of enzymes and liver biopsies
were done for 3 mombs for MM6. The
remaining 4 monkeys were sacrificed on
18 to 35 postinoculation days. The brief
clinical courses of all 5§ animals were
shown in Fig 4-7. Both the test animals
(CY2 & MM6) did not exhibit rise in
their enzyme values nor there s
appearance of necroinflammatory
reaction in the liver as a sign of
hepatitis. Thus these 2 primates did not
contract hepatitis after second inocula-
tion. On the contrary, all the three
virgin  control mon keys revealed
increase in transferases and pathological
changes of acute heparitis in their liver
biopsies 2 wks after inoculation, Apart

R
80+ harmlu
Gw '
0 o L 20 30 40D
——aagy —anty

figure 4. The clinteal courses of Cy2 & MM6
after second inoculation. Thare

were ngither elevatisn 1o 1liver
enzymes nor appearance of necro-
inflammatery reacticns 11 the
livers.
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Figure 7. The clinical course of MM2B after
inoculation, Hepatic necroinflam-
mation was noted 2 wks after
inoculation.

from one animal (MM28) the rise in
liver enzymes was less than twice their
base-line value. This may be due to
earlier sacrifice of the animals before
their maximum enzyme elevation.

DISCUSSION

From the resuits, it was clear that
both rhesus and cynomolgus monkeys
were susceptible to ET-NANBH which
1s prevalent in Myanmar., Balayan et al
had shown transmission of ET-NANBH
to cynomolgus monkeys (5). Kane et al
(1) and Arankalle et al (7) had
reported transmission of ET-NANBH 1o
" marmosets and chimpanzees respectively.
Since we could transmit the disease
from patients to primate and then from
primate to primate our transmission
study as well as passage experiment
was successful,

The findings of the second part of the
study showed the occurence of immuni-

ty in test animals, Because all the

control animals suffered from hepatitis
when inoculated simultaneously with the
same inoculum. Also the test animals
suffered from the disease when they
were inoculated with the infectous
agents in the first part of the experi-
ment. Thus development of ET-NANBH
18 months ago conferred immunity to
ET-NANBH when challenged again., To
our knowledge this is the first report
to describe development of immunity in
primates in ET-NANBH,

ACKNOWLEDGMENTS

We are indebted to Director General.
Department of Medical Research, for
valuable help and permission to carry
out the study. We aiso thank Ko Po
Lone who rakes care of animals.

This porject was supported by grants
from Japan international Co-operation
Agency,

REFERENCES

1, Kane MA, Bradley DW, Shrestha 3N,
et al. Epidemic Non-j, Non-B,
hepatitis in Nepal: Recovery of a
poasible etiologic agent and
transmisaion studies in maraopets.
JaMa 1984; 252: 3T40-3145.

2. fandon BN, Joshi YK, Jain 35K, et
al. An epidemic of non-A, non-B,
hepatitis in north India. Indian J
Med Res 1982; T75: 739-Tu4,

3. Hla Myint, Myint Myint Soce, Tun
Khin, et al. A clinical and
epldemiovlogical atudy of an
epidemic of Non-A, Non-B, hepati-
tis in Rangoon. Am J Trop Med Hyg
1685; 34: 1183-1189.

4, Sreenivasan M4, Arankalle va,
Sehgal A. et al. Non-A, Non-B,
epidemic hepatitia: Visualization
of virus-like particles in the
stoopl by immune electron wmicro-
seapy. J Gen Virol 1984; 65
1005-1007.,

5. Balayan  MS, And japaridze  AG,

23



24

Savinskays S53. et sl. Evidence For'

a virus in Non-a, Non-B, hepatitis
transmitted via the fecal-oral
route. Intervirology 1683; 20:
23-3.

Bradley DW, Andjaparidze AG, Cook
EHd. et al. Aaetiological agent of
enterically transmitted Non-A,
Non-B, hepatitis. J Gen Virol
1988; 69: 731-738.

Arankalle VA, Ticehurst J, Sreeni-
vasan MA. Aetiological association
of a virus-like particle with
enterically transmitted Non-A,
Non-B hepatitis. Lancet 1988; 1:
550-554 .

8. Soe Sce, Uchida T, Suzuki K. et

al. Enterically tranamitted non-A,

non-B  hepatitis in  cynomolgus
monkKeys:imorphology and probable
mechiand su of hepatoceliular
necrosis. Liver 1989; 9: 138-145,
9. Smetana H.F. The histologic
diagnosis of viral hepatitis by
needle biopsy. Gastroenterclogy

1954;: 26: 612-625.

t10.Barker L.F, Chisari F.¥. McGrath

P.P. &t al, Transmission of type B
viral hepatitis to chimpanzeas,
J.Infect, Dis 1973; 127: 6iB-662.

Accepted for pdlication 8 Mmch 1991



The Myanmar Health Sciences Research Journal, Vol.3, No,1, 1991

Circadian rhythm of urinary ocestrogen excretion

during late pregnancy
Maung-Maung-Cne

Nutrition Research Division
Department of Medical Research

Six hourly urine sanples for two consecutive days from 15 Myanmar
wormen during late pregnancy (36 weeks onwarda) were taken to study
the presence of circadian rhyths of urinary cestrogen excretion in
pregrnant Myanmar women. A circadian rhythm of urinary oestrogen
excretion was observad. The uvrinary oestrogen level fell In second
fraction (13:00 hour to 19:00 hour), rose in third fraction (19:00
hour to 01:00 hour) and declined again in the fourth fraction
{31:00 hour to O7:00 hour). Analysis of variance indicated

saignificant variation in urinary

nestrogen levels (p < 0.01),

Moreover, high correlation between urinary testrogen excretion of
the second fraction and that of 24 hour sample was observed.

INTRODUCTION

Urinary oestrogen assavs are widely
employed in the monitoring of faeto-
placental integrity. Ulsually 24 hour
urine samples ate collected butr ir is
rather difficult to get a complete 24
hour urine sample without missing a
voiding or two (1). It was hoped that
by statistical analysis it would be
possible to demonstrate a pattern oi
circadian rhythm in uripary oestrogen
excretion as is found i other endocrine
organs. If such a circadian rhythm could
be identified it might then be possible
1o take something less than a 24 hour
urine over a measured period of time
and extrapolate this value to predict
the foetal sratus.

It was reported that there is a definite
circadian  rthythms in  the wurinary
excretion of heavy metals, organic
substances, electrolytes, trace elements
and total solids in adults(2,3}. Moreover,
a definite circadian rhythm of urinary
oestrogen excretion in pregnant Ameri-
can women had been described (4),
However, with rfegard to circadian

rhythm of cestrogen excretion, data on
pregnant Myanmar women s still
lacking.

The biorhythms of renal activity in
healthy persons had ‘been identified (5).
Moreover, it had been reported that
gidneys of Myanmar handle certain
substances quite dif{erently (6,7). Thus
the present study is aimed at identify-
ing the presence of circadian rhythm of
Gidnidey vusliOgeh ecAcietion in pregnant
Myanmar women and to choose the best
correfared fraction which can give the
most  reliable indication of urinary
oestrogen excretion if a 24 hour
collection is not possible,

MATERIALS AND METHODS

Fifteen climcally healthy pregnant
women {36 weeks onwards) who were
atrending the antenatal clinic at the

Cefence Services General Hospita!l No.l,
Mingalardon were selected and the

method of urine collection carefully
instructed. Six-hourly wurine samples
were collected for 2 consecutive days,
Running time was, 07:00 hour to 13:00
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table 1. Urimary cestrogen contents in six-kourly fractions on the first day

Urinary oestrogen content  {mg)

- -

Subiects First fraction Second fraciicn Third fraction Fourth fraction

07:00 ta iz:00 13200 to 79000 S A SVA ] G100 to 07:00
{hour) {hour) {fhour) {(hour)
1 10.31 §.1072 17.9% 7.33
: 4,67 5 Rh b.28 365
3 17.18 5.9% 2117 5046
i 10,61 5.72 T2.2h 6.63
4 R.51 ST 7.48 5.13
t §.55 5.4 5.492 3.2%
3.57 2.50 g 7k 2.82
i 14,1 8,69 12.26 .73
4 b.65 b, 63 5. 74 .
1 10,84 B.28 10.1¢ 7.12
A 5.08 b i h_67 3.5¢
b7 5.7¢ 3.7 b 12 3.62
13 15.72 A 18.8% §.58
th 4,12 LA A b, 0k
it M2 S Th 32 6,352
Meon B.58 .48 g0 5.36
5.8 1.0 0. 7h 1k 0.49

hour (first fraction); 13:00 hour to 19:00
hour (second fraction); 19:00 hour 01:00
hour (third fraction); and 01:00 hour to
07:00 hour (fourth fraction}.

Estimations  of fractionai uinagy
oestrogen were casried out by the
method recommended by Oakey ,Bradshaw,
Kccles, Sritcn and Heys {1967} based on
Kober colour reaction (8). Toral Z4 hour
excretion values for oestrogen were slso
detersined by toralling the amounts
found during each 6 hour period,

RESULTS

The wurinary oestrogen contems i 6
houtly fractions on the first and second
days are shown in table 1 and table 2,
It  was observed that the urinary
oestrugen  levels fell in the second
fraction (13:00 hour to 19:00 hout), rose
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in the third fracrion (19:00 hour to
01:00 hour} and declined again in the
fourth fraction (01:00 hour to 07:00
hour), Analysis of variance indicated
significant variation in urinacy ocestrogen
levels (ne 0.01),

Correlations  of fracrional utinary
ovestrogen excretion values with 24 hour
values are shown in table 3. The
highest correlation {(and lowest SE} was
observed with the second fraction,

DISCUSSION

The piesent study revealed rhut there is
a defimic circadian rhythmm of urinary
OesStIGEEn excretion in pregoant Myan-
mar women during lare pregnancy. The
urinary oestrogen fevels fell berween
13.00 hour and 19:00 hour, rose between
19:00 howur and 01:00 hour, and deciined



Jable 2. Urinary vestrogen contests in six-hourly fractiors on the second day.

Urinary oestrogen content (mg)

Subjects First fraction Secend fraetion Third fraction fourth fraction
07:00 to 13:00 1%:00 to 19:00 19:00 to 07:00 01:01t to 07:00
(hour) (hour) {hour) (hour)
1 10,42 7.67 14.92 9.81
2 £.91 Y 6.74 Z.81
3 16.92 10,12 19.86 7-42
b 11.72 10,14 12.74 1.32
5 8.21 ih.18 8.32 4.43
6 3.78 767 3.52 2.22
7 3.84 2.91 g.41 3.1
8 13.12 y.12 15.04 774
g 5.75 o 4.39 5.53
10 947 7.92 13,45 8.9
Il 5.27 3.82 L 76 4,11
12 h.38 b 14 5.31 ‘ 3.82
13 1%.87 11.12 17.72 10.14
14 5.52 3.15 6.7 4.13
1% 10.94 11.12 14,14 6.68
Mean 8.80 6.53 10.16 5.81
St 1.1 0,62 b 0.6b

fable 3, Correlation of
pestrogen excretion values with 2%
hour yalue.

fracticnal wrimary

econd  Third Eirst  Fourth

Fractions ?01:00 (07:00  (07:00 {91:09
PM to PM to AM to AM to
07:00PM)  01:00AM) 071:00PM)07:00AM

Correla-

tion 0.9812  0.937%  0.9168 0.8647

coeffici-

ent

Regres-

sion Stan-

dard-ertor

of fracti- 2.11% T B2k L7217 6.83%7

enal values
with 24
heur value

again between 01:00 hour and 07:00
hour.

The urinary ovestrogen excretions were
also srudied on 19 normally pregnant
American women in 4 hourly urine
samples for six days by Duhring,
Mckean and Green(1973). It fell between
10:00 hour and 14:00 hour, rose
between 18:00 hour and 22:00 hour and
fell again in the three subsequent
4-hour periods. Another report, after
studying 4-hourly intervals for 24 hour
periods in 22 women in the third
trimester of  preghancyhad shown
maximum values of urinary oestrogen
excretion between 21 and 24 hours (9),
Thus the patrern of the urinary oestro-
gen excretion found in the present
study more or less agrees with the
ahove findings,

Alteration in C]9 sterpid precursor

availability  induced by  externally
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supplied €, steroid precussor particular-
ly dehydréisoandrostetone sulphate [10)
and adrenal suppression with glucocorti-
coid (11} cause corresponding chenges in
urinary oestrogen level indicating thar in
normal pregnancy oestrogen synthesis is
limited by precursor availability. It was
observed that there is a circadian
thythm of oestrogen level and precursor
availability, particularly of unconjugated
dehydroisoandrosterone, which is prefer-
entially utilized for oestrogen synthesis
(12). The adrenals of the newborn
respond normally 1o adrenccorticotropic
hormone bur the adult type rhythm of
corticoid production is not established
until 1 to 3 years of age implying the
absence of rhythmic activity during
intrauterine life (13). Thus, the cbserved
thythm ia urinary oestrogen level s
probably aitriburable to  variation in
maternal rather than {oetal adrenal
function.

Moreover,a slight depression of glomeru-
lar  filtration rate, and significant
decreased creatinine excretion during the
night and constant relarionship between
cestrogen and  creatinine  excretion
throughout the day have been reparted
(14,15,16).  Since urinary  oestrogen
excretion varies directly with creatinine
excretion {(¥7Y, 1t Cri. be assamed tmr
the same mechanism is probably respon-
sible for the variation in both., Thus, it
seems that the ohserved variation may
be due primarily to variation in renal

clearance rather than in the rate of
production,

In conclusion, the present study has
identified the presence of circadian

thythm in urinary oestrogen excretion of
Myanmar pregnant women. Moreover,
since a high correlation was observed
between the urinary oestiogen excretion
of the second fraction {i.e, 13:00 hour
to 19:00 hour) and that of 24-hour
sample, it is suggested that urine
collected between 01:00 PM to 07:00 PM
gives the ~most reiiable indication of
urinary ocestrogen excretion if a 2Z4-hour

collection is not possibie.
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The effect of "THIRD TRIMESTER® matermnal nutrition

on the offspring in Wistar rats.
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of April 1987 to 1988. This paper is part of a thesis submitted in
partial fulfillment for the degree of Maoter of Medical Science
{Physiology) by Hla Hla Aye. It was rsad at the Research Paper

Reading Session,

INTRODUCTION

It has been reported that maternal
malnutrition affects fetal growth and
development (1&2). Reduction in food
intake or a decrease in protein content
from early pregnancy causes reduction
in birth weight of ofispring in rats
(3-6}., Sume have stressed that the
third trimester is the most important
period of pregrancy during which
supplementation should be given {7-11).
But recently some authors have refured
the above concepts that because of

homeostatic mechanisms maternal
nutrition can vary widely  without
clinically obvious fmpalrment ot

reproductive cutcome. As pregnancy is
a period of lipid accumulation, mothers
can store calories and  transfer the
reserves 1o the fetus when seguired
(12). Some also assert that the toral
amount of calaries is the main deter-
minant of birth weight and notr rhe
rrimester at which these calones were
consumed {13),

Thus 11 is important to asses whether
growth retardation of fetus can be

prevented by maternal supplementation
during the rhird trimester.

It has heen difficult to examine shese
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issues separately and ethically in human
populations. Thus rats have been used
as animal model,

MATERIALS AND METHODS

virgin  Wistar  ravs -—-weighing
180-200g and 140%5 days old were
selecred, They were placed in a 30%
2C room with a rwelve-hour light,
twelve hour dark cycle and offered
DMR stock diet for three weeks. At
the end of the preliminary adaptation
petiod, they wese placed in a cage with
a proven male breeder at two to one
ratio and checked daily for the presen-
ce ot a vaginal plug. The worning, the
rats were found with a plug was
designated as day 0 of pregnancy. Rats
that iaited to mate before reaching
210g were excluded from rthe srudy,
Pregnant dams were caged in individual
aluminium cages, They were divided
ints  three  experimental groups and
given ditferent dietary regimes, accor-
ding to table 1,

Maternal food intake and body weight
were checked every day between 9-11h,
Biood samples were taken from the

ijateral tail veln on days 0,7,i4 & 21 of



Table 1. Design of experiment

food infake of dams

Groups
15t week Znid week 3rg week
C AL AL Al
RS AL AL B0 % Al
1,2 60 % AL 60 % AL At
C = Contral.
R3 = Restricted only during the-third week

of pregnancy.

R1,2 = Restricted during first and second week
and given food ad libitum during the
third week.

AL = Ad libitum, BMR stock diet.

pregnancy.

The pups, were weighed on the day of
delivery. Snout-rump lengrh was measur-
ed and the average of three readings
was recorded. Blood samples were
analysed immediately for haemoglobin,
plasma protein and FCV, {14-16},

Data was anhalysed using one-way
analysis of variance test. Differences
were considered to be significant at
p<0.05. Srudent’s 't* test was also
performed.  Values sharing the same
superscript letter in the same column
are not significantly different at the 5%
level.

RESULTS

Total weight gain of pregnancy:~ Control
dams gained 53.02%4.23g for the whole
pregnancy while third-week restricted
dams gained significantly less weight as
shown in table 2, figures ! and 2,
Restriction followed by third week ad
libitumm fed dams had ahigher food intake
when refeeding was allowed and the

total wei§ht gain was not significantly
different from control dams,

Net weight change:- At the end of the

sxpetiment the control dams gained
7.36g and the third week restricted dams
lost 7.52g. Restriction followed by third
week ad libitum fed dams gained only
5.93g.

Mean litter size:- The three experiment-
al groups produced comparable litter
size.

Mean weight of pups:- Birth weight of

control pups was 4.61¥0.13g, Third-week
restricted dams  produced significantly
lighter pups, mean being 3.823% 0.26g,

Refed dams produced pups which were
similat in weight to the control group
(table:2}.

Snout-rump  length:- Al three experi-
mental groups had pups of comparable
lengths, Thus third week-restriction
cause lighter pups which were merely
thin but not stunred,

Haemoglobin levels:- just before parturi-
tion haemoglobin level of control dams
and those of R1,2 were comparable,
mean being 13.51*0.34g/dl and 12,02
*0.59/dl respectively. Third-week
restricted (R3} dams had significantly
lewer  haemoglobin  level, mean being
10.95% 0.52¢g/dl. All  the dams had

‘comparable plasma protein and packed

cell volume at the end of gestation,

Haemoglobin, plasma protein and FCV of
pups at birth:- Pups born of control
dams and R3 dams had comparable
haemoglobin, whereas pups born of R1,2
dams produced pups with significantly
higher haemoglobin level, the mean being

10.53% 0,17, 10.783 +0.19 and 11.86
*0.12g/d! respecrively. Al pups had
similar plasma protein levels, Control

and R3 pups had comparable PRV
whereas R1,2 pups had higher PCV, mean
values being 38,65t 0,28, 38.58t0.61 and
39.230.1g/4dl, respectively.

Staristical analysis:- One-way analysis of
variance and Student's 't' test were
employed,

DISCUSSION

The effect of third trimester restriction

was found to cause a significant reducri-
pn . birth weight but” mean length of
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Table 2. Outceme of pregnancy in dams given different dietary ragimes

Groups iotal Net Mean Mean Snout-
Waight Weight Lifter Pup fump
Gain Change Sive Weight Length
{g) (g} {g) (mm)
¢ 53.02° 7,63 7.5 b6t 4. 98°
{n=10) +4.2% 004G 43 *0.05
3 !
0 36.97" <752 8.5 582" 4.73°
{n=8) 11,12 0.7 0225 .08
R1,? 60.62" +7.63 R75° L5 4.89°
(n=8) 12,87 0.4 10,05 0. 04
F=5.13 Po-o1.74 f - n.h8 F=1.79
Significant. N.S. H.S. N.3.
Analysts of variance was done and values were significantily different at the 5% level.
L = Lamtrol
k3 = Restricted cnly during the third week of pregnancy

R1,2 = Restricted during first and second w2ek and given ad libitum during the fhird week.

Student's "t' test was done and values sharing the same superscript letter in the same column are

not significantly different at the 5% level.

pups remained normal, There was a
17% reduction in birth weight of pups
compared with control.

At the end of gestation third-week
restricted dams had significantly lower
haemoglobin level than controls.  Thus
food restriction during third trimester
gave rise to lower birth weight pups and
lowering of marernal haemoglobin level,
Berg (1965) showed in Sprague Dawley
rats a 50% overall reduction of food
intake or a decrease in protein content
of 5 to 6% throughout pregnancy causes
a 20-30% reduction in birth weight of
offspring. in our experiment a 40%
overall reduction in food intake or »
reduction in 13% pirotein during third
week of pregnancy causes 17% reduction
in birth weight,

In this srudy we found that weight gain
during pregnancy was proportional 1o
maternal dietary intake. There was net
loss of weight in dams restricted during
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thitd week, This is in accordance with
findings of Rasmussen (1983} in whose
model the under-feeding was imposed
only during pregnancy.,

Last but not the least is that the dams
who were feed-restricted for the first
two trimesters but refed during the
third trimester showed rthat in every
parameter they were comparable with
the comtrols. These dams demonstrared
a marked increase in food intake, over
and above the control level when
refeeding was ensured during the third
trimester, This supports Seller's (1987)
explanarion of embryonic nutrivion which
states that maternal nutrition does not
usually affect preimplantation phase (1st
week) bur the last week is important,
The results emphasized that good
maternal nutrition, especially during the
third trimester is important not only for
the health of the mother bur also for
the healrh of her offspring,
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The efficacy of mosquito fish Trichogaster trichopterus

for control of Aedes aegypti in a community, Yangon

*itay-Aung, *Myo-Paing & **Lwin-Luin-00

*Medical Entomology Research Division, Cepartment of Medical Research
#+«Dopartment of Zoology, Yangon Arts and Science Uhiversity

The elficacy of aquarium fish Trichogaster trichopterus as larvivor-

vus fish was tried out in the lahboratory and its predatory rate was
found to be 1269 larvae per 2l-hour exposure in glass bowl with 1.5

litre of water.

Bused on this finding a small scale lleld trial was

garried out in dowmestic containers including metal drums, glazed
earthern Jars, and concrete tanks with Aedes aegyptl breeding in

teadatkyi North Jr., Bahan.

The results show that this fish is an

«fflcient blological larval control agent in domestic water contain-

ers,.

INTHODUCTION

iy iisLaoar, the major mosquito-borne
arren-es prevalent are malaria,filariasis,
{*7r) and Japanese encephalitis, Out
of these four public health problems,
dengue hacmorrhagic fever seems to be

the easiest to eradicate. The vector,
Ae. aegypti (Linn) breeds in close

proximity to man and its larval habirats
could be manipulated by various means.
However, in many control programmes
in various countiies difficulties were
encountered. At present vector control
is the only major control strategy
available for preventicn and control of
DHF, Much research had heen carried
out on the biology and control of Ae,
gegypit. Periodic manipulation “of
breeding sources by community partici-
pation had been tried many times in
Myanmar. Weekly dry days were
organised when all water containers are
emptied and inspected, This method,
although theoretically sound, could nor
e regularly carried owl in practice
under conditions prevailing here,  The
covering of containers placed outdoors
has resulted in the covers being lost.
L.egislation method whereby owners of
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houses with positive breeding sources
was found to be successful in Singapore
and Malaysia. However, its drawback is
the demand for manpower required to
keep surveillance of houses,

In the search for simple, long-lasting,
elfective method without the use of
insecticides, hiological control measures
have been tried our, Use of larvivorous
fish is reported to be highly effective,
People do not accept guppy (Poecillia
recticulatus) fish for they know that
are natural inhabitants of the
roadside drains. However, the arttra-
ctive aquarium fish Tri. trichopterus
was readily accepted by the community.
After carefully studying its predatory
rates under laboratory conditions, a
smalil scale field trial was conducted to
find its efficacy to control Ae. aegypti
breeding in domestic water containers.

MATERIALS AND METHODS

Study Area

Study and Check Areas were selected in
Shwegondaing, Bahan Township, Ngadat-
kyi North Ward 1,234 and 6 of
Shwegondaing Road was selected as



Test Area (TA). The area is approxi-
mately 45,000 square metres and the
approximate population is 1532 with 350
houses, A similar area across the
Shwegondaing Road i.e. Middle Shwe-
sondaing was chosen as Check Area
(CA) to compare mosquito indices, such
as Breteau Index (Bl}, Conrainer Index
(C1), House Index (HI) etc. This CA is
approximately 50,000 square metses and
the approximate population is 1732 with
420 houses.

Most of the houses in both the TA and
CA are single story amd built of
bamboo or wood with thatch roof. No
“pipe water supply is present in these
areas. People have 1o carry water
from wells present in the areas,
There 15 no regulsr vector -control
measure of any kind in operation in
these arcas,

Recurding o/ metrelogical data

Laily metrological data for Central
Yangon in the "Working Pecple's Daily"
was taken as the data for the Study
Area. Caily temperature, relative
twmidity, and rainfall was recorded.

“osting  of predatory rates of Tri
s ichoplerus in the {aboratory

The predatory rates of Tri. trichopterus
on the Ae. aegypti larvae was con%!ucc-
ed in the laboratory using series of
testings such as 500,600,700,800,900,
1000,11.40,1200,1300,1400,1500 and 2000
Aedes third stage larvae and above in
bowls. The tests were conducted
2 the large round glass bowls (diame-
cer 114" x depth 4.6") with approxi-
mate 1} litre of tap water. Bach
larval density was tested with 6
replicates for 5 times and the exposure
period was 24 hours, All the test
bowls were covered with nylon netting.
The size and body weight of the fish
used were } inch (approx: 1.5gm), 1
inch {approx: 2gm); 1% inch {approx:
3gm) and 2" (approx: 4gms). The

T agng

mean warer temperature during testing
was around 27'32C. Before testing, the
fishes were starved for 6 hours,

Field trial

Afrer series of laboratory testings and
having determined the predatory rates

of Tri. trichopterus, the fish were
released ~jnto the domestic water
containers on 1ist May 1986, All the

warer containers in both the test and
check areas were counted and npumber-
ed. Pre-control darta were taken before
the rvelease of fishes. Cne-and-hall
inch size Tri. trichopterus fishes were
released at the rate of one fish per
container irrespective of the size of the
container. The houseowners, especially
the children were told to look after the
fish and asked them not to remove It
from the containers, Larval surveys
were conducted again after two days of
releasing the fishes and the adult
collections also continwed only afrex
two weeks of the fishes released.

RESLULTS
Table ! and figure 1 showed the
predatory rate of Tri. trichopterus
under laboratory condition. From the
table 14 inch (ca 3gm body weight)
fish consumed double or triple mosquito -
lafvae than 4" and 1" size fish per 24
hours, The predatory rate of fish over
2 inches was not significantly different
from that of 1% inch size fish. [t was
clearly seen thai a single fish of 14
inch can consume . an average of 1269
Aedes larvae in 24-hour period which
was considered a very good predatory
rate. Thus 1% inch size fish was
chosen for the trial.
Table 2 showed the effect of Tri.
trichopterus fish on Ae. aegypti mos-
quito indices in (TA) and (CA). Prior to
control the Breteau Index {(BI) was
found to be very high {not less than 70
even in the hot months), But after
application of fish, Breteau and
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table 7. Fredatory rate of Iri. trichopterus fisk an Ae. aegypti larvae

Fiqure 1. Regression of average consumpiion of
third stage and above Ae. aeqypti
prey hy the FA A 13 f?icham?ﬁg
on prey densify - o
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Ne of prey consumed -
No, of prey N?'.Hif fish in 2% houcs i-Test
larvae tested o " . '
released an " 130 n R § He 2
. -
2000 1 79 368 1306 12N Highly Not
with size cani with
2000 1 28 370 1780 1260 ot fish size of
204 1 6(‘, L0 1260 1284 fish
2000 1 1 500 740 1289
Summation 5 150 2030 6345 H400
Mean X 1 30 406 1064 1780
5p = 1.41 h9.63 2744 Y
Container Indices in the (TA) even
during the rainy season. was observed 1o
be zero. b was only n the 9th month
{rool season) some nf the conrainers
wore ahsent with fish, Some of the
¢ {ishes  were  lost and  Wiled dunipg
o 1500~ washing the cantainers. Some children -
£ 2 § also wanted to rear the fish and
2 L transferred it ante their aquaniums. It
é : was only those comuainers without fish
w 1006~ that were reinfested with Aedes larvae.
- Atter releasing of fish,  adult Aedes
3 density also decreased and did not rise
Y any further than 3.7 female mosquito
& 5004 ' e - A
" per man per hour{Table 2). The existing
u mosquitoes wete also possibly nfiltra-
. ters  from  nearby f{outside the TA)
g 0 ) T - 1 areas.
172 I 112 2
SIZE OF FiSH IN INCHES DISCUSSION

The predatory rate of Tri. trichoprerus
fish varied according ~io rheir sikes
(weights). The chosen size 14 inch (3gm

weight) of a  ‘fri. rrichopterus  Fish
consemed 1260 Aedes  larvae {thinf

ey



Table 2. fffect of Trichogaster iricropterys cn fetgs

aeqvpti mosquito indices in Test hrea and

Check Area
Tesr Arey (14D Check Area [CA)
Periocd g e
Broteay CLontainer Adueld Bretesu Contalner Adult
Indesx Tndex  llensity Index Inder  Density
Prior to eontrol
Rainy season 11807 bp.se o on.eY 117.64 5676 15.87
Cool season 7 68 50,64 15,4560 Fe 37 30,96 2035
Hot season 22.07 29.0% bl b6, &2 28.57 3.52
) (Fish released on 3st May 1986
fost control data
Premonsuon C.0 o.n 3.7 12774 £4.04 14.99
Hidmonsoon 0.0 7.0 765 165,32 70.97 14,87
Postmonsoon 0.0 0.4 265 128,04 55.06 24.07
Cool season 2.2 .89 3875 12k, 89 5%.76 52.75
Hot season 0.2 411 3.675 8046 346 10.63

stage and above) per 24 hours. In

tll Pecember. During this period, fishes

comparison with other predators such from 2 or 3 containers were lost while
as Toxzorhynchites splendens consumed changing the water and were replaced
(60 T3} immature stages of Aeaegypti with new f[ishes on routine inspection
pet 24 hours (Myint Myins Ty“n"%’"ﬂ visits. Epidemics of dengue haemorrha-

Sebastian, et al. (2) also mentioned
that a medwum size Jabellulied nymph
devour {133%21) all immaturc stages of
Ae, aegypri per 24 hours.

1e mosquito  indices such as  larval
indices and adult densities were aimost
similar in both (TA) and (CA). {n the
(TA), it was only after releasing of
Tri. trichopterus fish thar the entomo-
Togice] indices  of Ae. aegypti was

gic fever (CHF} occur typically during
wer season and the apparent correlation
with rainfail has led 1o the conclusion
that the mosquito population increases
at that time and the epidemic of CHF
therefore correfated with presumed rise
in number ol tha vector Ae. aegypti
(3-6). -

Naormal trend of rthe Ae. aegypti
mosquito population density is higher in

found to decrease abruptly. The [ishes monsoon rather than that of cool and
were released on 1-5-85 (premonsocn hot seasons.  But, in the {TA), the
period). The larval indices went down tarval indices did not rise, instead

from BI (103.19) and G} (4161} to Bi

markedly fell in monsoon. Also, the post

{0) and CI (U) respectively. These zero control resuits of adult  density was
larval indices remained l'.hIOUj_:h()ul' the found to be decreased [hr()ugbout rthe
reiny season (Lengue epidemic period) year,
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In the {CA) the larval indices such as
average Breteau Index (BI) and average
Container Index (Cl) during rainy, coal
and hot months were found o be
140,27, 124.99 and B88.46
and those for Cl were 53-76 and 34.6
respectively. Also, the adult densities
were found to be 19.64, 11.75 and
10,63 during tainy, cool and hot
months. Thus, in the (CA) the trend
of the mosquito population was lound
to be normal. there were pesks and
troughs in both larval and adult indices.
‘The peak months were observed in rainy
season, highest in July and August,
whereas in the (TA) the mosquito
indices were maintained ar  zero
throughout the rainy season (DHF
epidemic period} afrer releasing of the

Tri. trichopterus fish. The Ae. aeg;ygti
tfemale lan%ing rates were also found to

be very low throughout the study.
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The effect of cigarette smoking on nasai mucociliary

activity
*Maung-Nawng-<"ho, **PRyu-Phyu-Aung & *Tin-Tun

*Depaitment of Medical Research
**Occupational Health tnit, Department of Health

Nasal muepciliary transport rcatea ol neaithy twenty male non-sno-
kers and twenty cigarette suokers (20-39 years) were measared using
Saccharin Crystal Technigue by FProctor (1973). The m=an nasal
mucoeiliary transport rate of non-smokers was found to be 1017
an/min, with a range of 8.78 to 12.22 mw/min.and that of cigarette
amokers wes ¢.9% mm/min ranging from 7.04 to B.74 mm/min. Signifi-

cant decrease {p<0.D31) in nasal

phserved in cigarette mmokKers.

INTRCDUCTION

Normal! mucceiliary function is one of
the protective {unciions of the nose and
80-90 percent ol the inhaled particulate
matter of 5-6 u cr greater are rerained
in the nose and nasopharynx by adhering
to the mucus film (3). It had been
stated ihar ciliary functional defecis
and structural abnormalities appear to
have a direct causal relationship two
lower and upper respiratory  tracy
infections (2) whichk are the
national health problems in  Myanmar
and smokers especially are found ro
have respiratory rract troubles,

Our fundamenial knowledge of the nasal
mucoctliary  function  especially  in
selation to (he respiratary diseases is
not well documented. In partial fulfil-
ment 1o verify the prebiein, the present
study was undertaken to reveal the
effect of smokimp on pasal mucociliary
activity,

MATERIALS AND METHODS

Subject::

Tao study the nesal mucociliary  trans-
port rate in pDormos aduits (20} reliable

micociliary tranaport rate was

male non-smokers aged between 20 1o
39 vyears, were studied, They were
ithoroughly investigated to be assumed
rirrmal subjects for this study from the
history and clinical examirations. Those
with history of sinusitis, known case of
nasal allergy, vasomotor imbalance and
respiratory diseases were excluded.

To study the effect of cigarette smoke,
{20) cigaretre smokers, aged 20 to 39
years, all males were swudied. Those
who smoke at least one cigarette
(standard size with filter} per day for a
minimumn of one year were regarded as
smoker (3),

Sampling

Since, the effect of previous exposure
to dust and smokes Is very bnportant in
selecticn of the wubjects, they were
randomly  chosen from sedentary
workers (all clerks) from non-exposed
groups t.e from central office of People
Construcrion Corporation,

Mathod:

The sasal mucociliary  transport  rate
was  measured by saccharin  crystal
technique (4). Three measurements of
the nasal mucoctliary transport rates of
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each subject were measured on seperate
days under the same conditions of
temperature  and  humidity and the
average value was taken as the mean
nasal mucociliary rtransport rate of the
subject.

The subject was allowed to sir on a
stool and u saccharin crystal (same
size) was placed on the mucosa of the
floor of left side of the nose, 20
mm.away from anterior nares. The
choice of this site to place the
saccharin crystal was 1o avoid anicrior
dead spoi and the nasal vibrissae., It
was Quite easy to place the crystal
over the moist nasal mucosa with the
help of the nasal speculum., The crystal
stayed in itg position even when the
subject sneezed. Almost all subjects
could tolerate the placement of crystal
without irritation,

The exact time was recorded as soon
as the crystal was placed with the help
of a stop-watch. Then he was allowed
to sit in a chair. The subjecrs were
requested not to blow, sniff, rub or
pinch the nose. if the subject cannot
refrain from sneezing he was asked w
do so with open mouth, They werse
instructed  to  inform  immediately
whenever a sweet or strange iaste was
felt. The exact time was recorded when
the subject reported thar he had sense
of sweet taste, The duration of the
saccharin crystal - from start of the
experiment to the time of sweet rtaste
was calculated.

The distance from anterior nares to the
posterior wall of the nasopharynx was
measured with a small catheter
calibrated with millimeter marks.

The measurement was done at the end
of the experiment. The catheter was
lubricated at the «tip and slowly
introduced ajong the floor of the nose,
With the help of a 1ongue depressor,
the tip of catheter coming down to
nasopharynx from above soft palate was
vishalized, Then the subject was asked
to say 'Ah’ and the tip of the catheter
was adjusted to touch the posterior
wall of nasopharypx,
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The distance from anterior nares ‘o
nasopharynx was noted, Most of e
subjects refused a probe to bhe inico-
duced imo their noses. So the small
rubber catheter was used for measuring
without injury 1o the nasal walls, The
recorded disrance minus 20 mm  wa:n
assumed to be the distance of the nasal
mucociliary pathway by which saccharin
crystal  iwself  or  muccus  blanket
dissolved with saccharin wes carried,
The rate of mucociliary acrivity was
calculated by the disvance of mucoci-
liary pathway in millimetres divided Uy
duration in minutes. The result was
shown as millimetres per  minute
(mm/min}.

RESULTS

General characteristics of the subjects
are shown in rable 1. The twn groups
in this study are quite compareble in
all paramerters,

Nasal mucociliary rtranspert rates of
healthy, non-smokers and cigarette
smokers are shown in zble 2. Mearure-
ments were done on twenty maic
non-smokers and the mean age being
258 vyears., The mean distance and
duration for a saccharin crystal 1o -
moved is 80,7 mm and 7.95 minutes,
The mean nasal mucociliary transport
rate was found to be 10.17 mm/min
with a range from 878 to 12.22
mm/min, In study on cigarerte smokers,
the mean distance and duration for a
saccharin crystal to be moved is 80.9
mm and 10.2 minutes. The mean nasal
mucociliary transport rate was found to
be 7.95 mm/min with a range from
7.04 to 8.74 mm/min.

Comparison and statistical values of
nasal mucociliary 1ransport rate for
non-smnkers and cigaretie simokers are
shown in table 3. Significant decrease
in nasal mucociliary transport rate was
observed in cigarette smokers {p<0.001).

DISCUSSION

In order to investigate nasal mncociliary




1. fenera) characteristicr o

4.

{ the subjacts

LN bl
GRoU N SEX  BCCUPATION BE HEIGHT Wi CHEST CIRCUM
{yrs) (cm) (kgm) (cm)
o Mo 26.R 7.7 58.5 26.7
o mle STy <2.9 4.6 1.8
smoxer WOTRETS Ro{20-39)  {151.2-163.4)  (47.9-63.7) (23.1-28_4)
i .z 155.5 57.9 25.9
Smoker 20 Mele isz:::r> 5.0 5.4 7.3 5.1 1.9
o ROO(P043%) 0 (150.9-156.7)  (48.1-62.9) (23.9-28.2)
N = numbor of subjscts S, = Standard deviation
M = mean £ = Range

Table 2. Nassl mucociliary transport rates of non-smokers and cigarette smokers
{(temp. bet. 32 aad 3670 X humidity hetween 62 and 65 per cent)

GROUP  Mo.  SEX BLCUPATION ,AGE BISIQNE{ DU?ATIDN RAIF
(yrs) {mm) {min.) {mer/min)
Non- 20 Male Sedentary M 26.8 8G.7 7.95 10,17
smoker Werkars T 32,92 £0.85 +1.04
(clerks} R(20-39)  {76.00-86.00)  (6.47-9.22) (8.78-12.22)
Cigs- 20 Mazle Sedenta . 78.7 &9 ‘”—_——?0 21 7.95
rette . ? ry g 0. N - -
smokers Workers .0 543 2.7 .62 *0.47
{glerks) Eoo{20-39)  (76.00-86.00)  (8.82-11.34)  (7.04-8.74}
M = Mean
R = Ranpe
$.0 = Standard Daviaticn
Table 3. The cemparisen and statistica)l saluas of nasal mucociliary transport
rates for nmon-smokers and cigarette smokers.
Non-smakers Ligarette Smokers
{am/min) {mm/min)
Mean 16.17 7.95
Standard Daviation 11,04 .47
Range {6.78 - 12.22) {7.04 - B.74)
t o= 8.67 { 20 non -~ smokers V3 20 cigaretie smokers )
p < 0.00%
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funcrions in man, radioactive particles
were first used as a trace:r elements
and was determined externally, Procior
and Wagner 1(§ used human servm
glbumin with I'""and Karja and Nuoutin-
en {5} used a droplet of Technician 99
marked human serum albumin., It was
gquite difficult  and sophisticated to
monitor the tracer particles in  the
above mentioned methods,
Proctor  {6) had developed
technique without involving radicactive
matertals, In this method, harmless
stmple saccharin crysial was used as a
tracer particle. Since there are circu-
mstances, in which a simpler technigque
without invelving radioscrtive marerial is
desirable, rhe saccharin crystal techni-
que was used in the present study. The
reproducibility test was done and the
use of saccharin crystal as a tracer
matertal o measure the mucociliary
transport rate was found to be quite
applicable and rhe resulis obtained are
reliable.

The mean nasal mucociliary transport
rate of non-smoker is 10,17 mm/min.
with a range from 8.78 o 12.22
mm/min, The mean transport rate
observed in the present study is faster
than those of Proctor (1973) (ie 7.7
mm/min), and Karja and Nuutinen (1982)
(i.e 9.00 mm/min). The reason for this
faster rate in Myanmar subjects may
probably be comparatively high temper-
arure in our environment as the results
of Practor et al (1965) and Karja et al
(1982) were conducted in the temperate
zone,

Comparison and statistical values of
nasal mucociliary  transport  rate for
non-smokers and cigarette smokers had
clearly shown the hazardous effect on
nasal mucociliary activity after exposure
to cigarette smoke, Some studies in
tissue cultwre have indicated a  roral
cessation of activity of the cilia on
exposure to cigarette smoke (8,9).
Change in ciliary activity afrer exposure
to cigarette smoke shown in the present
study may be produced by the particula-
tes ar the dust and the gases comained

simpler
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m the cigarette smokes. However, the
present siudy coeuld not differentiate
whether the effect of cigarette smoke
1s due to particulate marters or gaseous
phase,

in short, the present study had clearly
revealed the wmucociliary transport rate
in apparently normal Myanmar non-
smoker and the hazardous effect of
cigarette smoking. The authors are left
with some important questions in need
of answers that can only come from
further investigations. The questions
are; whether the effect of cigarette
smoking on nasal mucociliary activity is
permanent or not 7, is it direct {local)
or indirecr (systemic) effect ?, is there
any relarionship between nasal rnucoci-
fiary  activity and suscepuibility to
tespiratory diseases 7

It Furrher research can be explored and
after getting more informations with
repard ro clintcal significance, this test
may be used as an indicator of early
diagrosiz and severity of respiratory
diseases. Moreover, the test used in the
present study is cheap, simple and
non-invasive, this will be of great
values to our scientists and physicians.
But, at present, the above study is
expected 1o provide a valuable data for
further scientific studies on respiratory
diseases which are important leading
problems in the community health care
sector of people health plan in  Union
of Myanmar.
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The effect of cloth fiiters on contaminated

drinking water
*Khin-¥we-00 & **Aung-Myo-Han

*Bacteriology Research Division
**Epidemiology Research Division
Department of Medical Research

The effect of cloth filtera on removing faecal coliforms from
contaminated water was determined in Yangon by lasclating faecal
colliform using the multiple tube method. Three different aourcea
of drinking water (tap, shaliow well and pond) samples were
aubjected to filtration using one layer, two layers and a soap and
water washed single layer cloth filters. The commonly used cloth
filters for filtering drinking water in Myanmar homes were not
effective in removing faecal coliforms from contaminated drinking

water.

INTRODUCTION

Diarrhoeal diseases which are a major
cause of morbidity and morntality in
infants and young children in developing
countries are easily spread by contami-
nated water (1). Contamination of
drinking water may result from collec-
- ting drinking water with contaminated
buckets, filtering it into the storage pots
with dirty cloth filters and gerting
drinking water from the storage contai-
ners with unclean contaminated hands
(2). Most of the people in Myanmar

usually drink water from the storage
pots after it is filtered with cioth
filters, To date, no siudies can he

located that show the effectiveness of
the cloth filters in removing bacteria
from conramipated drinking water, Here,
we report the effect of cioth filters on
removing faecal coliforms from contami-
nated drinking water,

MATERIALS AND METHQDS

The study was conducred in  Yangon
between August to Octobzr 1990, The
narural water samples wete coliected
from a tube well, a shallow well and a
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pond from Thingangyun Township whici

represents many of the peri-urban
communities in Greater Yangon ares,
Water used for drinking from thes

sources are usually contaminared. Six
samples from a tube well znd =even
samples each from a shallow well and a
pond were tested during this study
The samples were collected in sterile
containers by standard methods of
collection (3). They were transported to
the laboratory without ice and pro-
cessed within one hour after arrival.

Faecal coliform count (FCC) of water
was determined on water samples
befare and after filwation with cloth
filters by the maultiple tube method as
described by International Commission
on  Microbiological Specifications for
Foods (ICMSF) (4). Fi'tration = was done
in three different ways on all the
samples: (a) using only one fayer of
filter; {b) using 2 layers of filters and
{c} using one layer 'of filtnr that had
been washed with scap and the. respective
water, The cloth filters which were
used during this study were the new




oneg which were bought from the local
market in Thingangyun Township.

RESULTS

As shown in the Table, the FCC of
water was nat reduced after Filtration
in 3 different ways. When the warer
was not contaminated, the Filtrated
water remained clean. Flowever, with
the contaminated warer samples, the
FCC generally increased or remained
more or less the same after Filtration,
regardless of how they were filtered
(one layer, two layers or after washing
with soap and water). This was
particulatly so with the more contami-

nated shallow well and pond warer

sources. i
DISCUSSION

We found thar the often used cloth

filters were not effective in removing
faecal coliforms from the contaminated
drinking water. In some samples, FCC
increased after filtration possibly
because the cloth filters themselves
were contaminated, The faecal coli-
forms increassed even after the cloth

filters were washed with socap and
respective water because these fiiters
were washed with contamindted water,
This study shows the fact that the
ubiquitous cloth filters that are used in
the majority of Myanmar homes are not
effective in removing faecal coliforms
(and possibly any other bacteria as well
including pathogens) from contaminated

drinking water,
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Table. Faecal toliform (FC) isolations from contaminated drinking watsr sources before

filtratien

(BF) and after filtration. with ons layer (AF.), two layers

(AFE,) and a slngle layer sosp washed (Afj} cloth filters, Yangon, 1990.

Median {range) of FC counts (MPN?/100 mi)

Water sample type

BF A, M, AFJ
Tap (N=6) 32.0 78.0 20.5 7.0
(0 - 9%) (0 - 460) (0 - 93} (0~ 9
Shallow well (N =7) 110.0 93.0 150.0 53.0
(93 - 11000) (75 - 4300) (43 - 2400) (43 - 460)
Pond (N=7) 240.0 460.0 k60.0 350.0
(93 - 46000) {23 - L6000) (&% - 4600OD) (23 - 11000)
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CASE REPORT

- Glomus tumour of the stomach

*Myint-Soe, ¥Thi-Thi-Aye & *¥Kyl-Sce

*Department of Clinical Pathology, New Yangon General Hospital

**Department of Surgery,

INTRODUCTION

The presence of glomus tumours in
parts of the body other than atr the
cutaneous-subcutaneous junction is
infrequent.  Such tumours have been
identified in the joint space of the
knee (1), in the trachea (2), in the
mediastinum, and several have been
noted in the stomach (3,4). This
report is occasioned by an experience
with what appears to be the rare
instance ol gastric glomus tumour. As
glomus tumours of the stomach are
very rare, the following case report
may be of interest,

Clinical history

A 32 year old house-wife was admirted
to the Surgical Unit, New Yangon
General Hospital on 5-5-86. Her main
complaints were extreme weakness and
fainting atracks of one day duravion
fclowing an artack of massive melaena,
She neither gave history of pepric uicer
before nor recent ingestion nf drugs.
Puise rate was 120 per minute, and
blood pressure was 87/60 mmHg. As
she was very pale and anaemic, two
unts of blood were given imimediately.
Post rtransfusional haemoglobin was 6
gm%, White blood cell count was 6700
per c.mm. with a normal differential
count., Platelets were adequate .
Routine per recral examinarion did not
reveal significant abnormalivy.

Gaostroscopy
Gastroscopy was done on 13-5-86, A

Yangon Genetal Hospital

tumour 4 cm, in diameter was tound in
the anterior wall of the antral region
of the stomach, just proximal to the
pyloius. An ulcer was also seen atr the
surface of the tumour. The gastrosco-
pic diagnosis was leiomyoma of ithe
stomach with superficial ulceration
feading to gastrointestinal haemorrhage.

Radiology

Barium meal showed a well defined
circumscribed filling defect in the
anterior wall of the gastric antrum
measuring about 4 ecm x 4 em,
Bridging mucosal folds were noted. A
small barium depot in the filling defect
was suggestive of an ulcer ({Figure
¥). The radiological impression was
submucosal tumour with ulceration.

Surgery

The patient had anorther four units of
blood transfused, and planned for
elective surgery. Operation was carried
out on May 21, 1986, A tumour mass
about 4 cm. in diameter was found
occupying the anterior wall of the
antrum. At the apex of the tumour,
towards the gastric lumen, a pea-sized
ulcer was seen, with a dark central
spot,  Decause of the unknown nature
of the tumour, a lower partial gastre -
ctomy and  gastrojejunostomy  was
performed. Examination of the rest of
the stromach, the imestines, liver and
spleen did nov reveal any other patho-
logy. Two unirs of bicod were given
during the operation,
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figure 1. Barium meal X' ray at the =tomach
showing antral {illing defect

Puthology

Grossly, the specimen consisted of o
small segment of the pyloric end of the
stormach, The anterior wall o the
stomach comtained a subinucosal tumour
with a diameter of 4 cm, At the apex

of this  tumour, the mucosa was
ulcerated (Figure 2). No  calerged
lymph  nodes  were detecied  in the

perigastric lymph nodes.

Histologically, the tumour was envelop-
ed tor the most part in the muscularis
and lamina propria. A distinct fibrous
tissue capsule was not  present, but
surrounded by a mass of hypertrophic
partly  hyalmized  smooth el
Contained  within ihis was a  vascolar
Luinour, The vesscls were all lined
with normal endathelial cells, Thetr
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specimen  with

Figure 2. Resected gastric
glemus tumour

walis were thickened by the presence
of many small round cells with large,
centrally placed, prominent nuclei and

an inconspicuous, slightly  acidophilic,
nungranular  cyloplasm, A few cells
had  clear  cytoplasmic  spaces  partly

surrounding the nucleus. A few of the
vessels had * some  smooth | muscle  in
their  coats with the  tumour cells
outside 11 {Figures 3&4). With reticulin
fibre staining by Gomori's method it
wits  Tound that  the vascular - lumina
wore surrounded by o parrow zore ol
reticulin - fibres ol varying  density
These fibres defined smalt nests of two
to four glomocytes and  occasionally
surrounded  individual cells (Figure 5),
same  as  a characteristic  petliern,
described by Appelman and Heiwig
{5). Final pathologic diagnosic  was
glomus rumour of the stemach,

DISCUSSION
The Yirst gastrie glomus  tnour was
identitied in 1947 and reported with
1wo other examples in 1951 by Kay



Figure 3. Angiomatous pattern of tumour showing vessel walls thickened with glomocytes, H&E stain.

et al. (3) In 1969 Appelman and
Helwig summarized 17 previously
reported cases and 12 cases from the
Armec Forces Institute of  Pathology
{5). Kanwar and Manaligpot had docu-
mented and summarized 67 cases from
the  world literature and reported
another case of glomus tumour of the
stomach in 1975, Analysis of the
reported cases showed rhat the rumour
occured in any age group {18 1o 84
years) and had no predilection for
either sex {6). Our case is in confor-
mity with the age, symptoms, site,
submucosal location and characteristic
histologic features of a glomus tumour
of the stomach as documented by
Kanwar and Manaligot. Because therce
are no specific clinical or radiclogic
features associated with  the glomuas

tumour, it can be recognized only by
its histologic features,  Available data
are inadequate for derermining the
histopenesis of the tumour. 1t may e
a neoplasm, & hamartoma, or a functi-
onal hyperplasia (3). Diagnosis from a
frozen section is often difficuli. The
glomus cells are small and round and
are often densely packed 1ogether.
Tissue from solid area prepared by the
trozen rechniques having many of the
resultant  artifacts  might  be easily
confused with other round cell lesions,
notably lymphomas and  carcinoid
tumours. Therefore it is pecessary to
recognize that such a lesion as the
glomus tumour does occur in the
stomach, and with the proper diagnosis
on frozen section could prevent unnece-
ssary  exiensive stomach resecrion,
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Figure 4. Small round glomocytes with large centrally pleced prominent nuclel and fairly clear
cyteplasm, # & [ stain

Most gastric glomus tumours are benign
but a case of malignant glomus tumour
of the stomach had been described
which showed metastasis to the liver,
lymph node and peritoneum (Shtern R
D and Vasnetsov N S 1974), (7).
Despite evidence of tumour spread,
however the patient lived more than 15
years after surgical resection. Hence
for all practical purpose, glomus tumour
of the stomach should be considered a
benign lesion that is best trﬁted by
conservative surgical resection (Almagro
1981?, ?8%

SUMMARY

The clinical symptoms and the patho-
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logical anatomical findings associated
with a glomus tumour in the gastric
wall, proximal to rthe pylorus, in a
woman, aged 32, are described. Review
of the literature discloses an apparent
propensity of these tumours to occur in
any age group and had no predilecrion
for either sex and to be associate!
with upper gastrointestinal bleeding.
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Figure 5. The reticulin fibres surrounc the

Gomori's silver stain
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