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The Nutritional Anaemias in &Inra

Introduction

The earliest study of anaemia in Burna was made in 1938 by
Cropper and Kahali (1). In that study haemoglobin
concentrations were measured on students at the Rangoon
Central Jail and students at the University and Medical
College in Rangoon. The authors observed that the mean Hb
values found in the Burrpese males and females were
somewhat below the then accepted normal values for
Europeans. In post-war years, anaemia incidence in
pregnant womenwas reported by Mosby et al in 1959 (2) and
Kywe Thein et al in 1961 (3), and anaemia incidence in
rural communi ties by Ko Ko and Ba Tun in 1961 ( 4 ) .
Nutritional survey of Burma in 1961 (5) by the Interde-
partmental Committee on Nutrition for National Defence
(ICNND)revealed that 32 per cent of the civilian popula-
tion had Hb values less than 12.0 g per 100 ml; and that
16.3 per cent of children, 4.8 per cent of males and
nonpregnant nonlactating women had Hb levels less than a
severely anaemic level of 10 g per 100 ml. Serum vitamin
B12' folic acid levels and urinary vitamin Bn excretion
w~re measured and were correlated with Hb values. In
addi tion , mean corpuscular Hb concentration values
suggested that in the majority of cases the anaemia was
hypochromic variety, and that ecamination of stained blood
films revealed occasional macrocytes, target cells and one
instance of elliptocytosis which first suggested that
haemoglobinopathies may exist in Burmese.population.

This review includes recent research which may be useful
for application in public health practices, in clinical
management of anaemias and medical education in general.
Earlier reviews on the subject are also available (6,7,8).
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Prevalence and distribution of anaemia ,
Haemoglobin surveys have been carried out by several
investigators m different segments of population in Burma
(9, 10, 11). According to these studies, the prevalence
of anaemia in man (Hb level less than 12.0 g per 100 ml)
was 4'10 and in women was 35'10;in pregnant women (Hb less
than 11.0 g per 100 ml) was 71'10 at 24th week, 42';;' at
full term and in children 5-14 years was 48'10. The mean Hb
level in man was 14. 4:!:SD1.9 and 12. 5:!:SD2.9 per 100 ml in
nonpregnant nonlactating women (9).

Iron def'iciency anaemia

The prevalence of iron deficiency was inve~tigated by
measuring serum iron and TIEC in some population groups
( 10, 11). According to WHOcriteria, the percentage of
iron deficiency anaemia (anaemia with serum iron less than
50 ug per 100 ml) in various groups ranged from 1-5 per
cent in man, 6-15 per cent in women generally, 13-24 per
cent in pregnant women and 3-27 per cent in children.
Also, it was reported that iron deficiency was associated
in 20-66 per cent of anaemic man, 26-51 per cent of
anaemic women, 32-34 per cent of anaemic pregnant women
and 31-57 per cent of anaemic children (11).

Double-blind therapeutic clinical trials have been carried
out to confirm the causal relationship between the anaemia
and iron deficiency. In a double-blind cross-over study
in a village community it has been reported that there was
a significant rise of 2 g/IOO ml in mean Hb value after
iron therapy in the anaemics with low serum iron levels in
contrast to an insignificant rise of 0.2 g/100 ml with
placebo treatment (12). A prophylactic trial of iron and
folic acid was conducted on a selected 310 pregnant women
in Rangoon (12). It was reported that in the group given
iron alone or iron plus folic acid there was a significant
increase in Hb levels, and that the group on iron alone,
the mean Hb concentration increased at fullterm and none
of the women had Hb concentration lower than 10 g/100 ml.
In a recent study (13) on a 12-week supplementation with

.::..
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daily doses of iron with folic acid in pregnant women in
Rangoon, the authors reported that 120 mg and 240 mg iron
and folic acid 5 mg produced significant Hb rise. Serum
ferritin (storage form of iron in the body) levels
significantly increased after iron therapy with 120 mg and

240 mg and also serum ferritin levels at 3-month and
6-month postpartum remained significantly higher than
pre-supplementation level&.

Iron storage in the Burmese was assessed by measurement on
non-haemoglobin iron content of human liver tissues
obtained at autopsy from subjects of sudden death (11). It
was found that the nonhemoglobin iron concentration in
liver was 173 ug/wet weight in adult males and 59 ug/g wet
weight in 17 adult females. Liver iron were found to be
low at birth and rose to a low plateau in adults.

In seeking the factor~ responsible for iron deficiency in
the Burmese populations, dietary iron intake had been
studied. The dietary iron contents as estimated by ,food
composite chemical analysis were 14.7 to 30 mg per head
per day (10, 11). Although chemically determined iron was
present in apparently adequate quantity in the diet only a
relatively small portion was found to be available or
absorbed from the gut (17). Regarding blood loss, there
was no indicationof hook worm infestationas a cause (4,

10, 18), and menstrual blood loss was found to be normal
in a selected group of young women in Rangoon (19).

Folic acid deficient megaloblastic anaemia

The first reports from Burma on nutritional megaloblastic
anaemia were those of Shwe Zan in 1962 (14), Grossowicz et
al in 1962 (15) and Izak et al in 1963 (16). These workers
observed low serum and--whole blood folate L. casei

activity in the megaloblastic anaemia. -
Prophylatic trial of folic acid was conducted among
pregnant women (12). It was reported that iron alone or
iron plus folic acid supplements increased the Hb level
and prevented the development of anaemia, whereas folic

I'
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acid supplement alone had no beneficial effects. This
finding was not in accordance with the findings of early
workers (16); and could probably be attributable to the
selection procedure of the patients for the trial. Aung
Than,Batu et al (8) suggested that if folate deficiency is
not prolonged Burmese women may go through pregnancy
without developing anaemia and yet may be found to have
deficient red cell and serum folate' levels. If marrow
examinations were done either routinely or because of
anaemia brought on by iron deficiency, a megaloblastic
marrow inay be found.

Wide-spread incidence of low serum and red cell/low folate
L. casel activities in Burmese population groups have been
reported but the significance of which was not clear (15,
20, 21).

Dietary folate levels were estimated by L. casei activity
after digestion with chicken pancreas conjugate and were+
reported to be 1259~D573 ug per head per day for males and
839:!::443ug per head per day for females (22). According to
the criteria of ICNNDthese values appear adequate. .
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Anaemia of pregnancy

Although the deficiency of iron and folic acid which
underlie the nutritional anaemia appears to be widespread
in the country, the pregnant women and children are the
vulnerable groups. Clinically recognizable megaloblastic
anaemia was seen only among pregnant women and recently
pregnant women or in malabsorpti ve states (14, 16, 23) .

Early studies on anaemia in Burma indicated that as much as
77% of pregnant women had low Hb values (2,3). Later
studies indicated that, 42-71% of pregnant women in a urban'
community were anaemic according to WHO criteria for
anaemia (12, 23). In a study in rural communities, 74% of
pregnant women, 42";:' of the lactating women and 32% of
non-pregnant, non-lactating have Hb values which may be
regarded as deficient. In all such studies it was apparent
that majority of anaemia was associated' with iron
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deficiency, folate deficiency was an important factor and
vitamin 812 deficiency was not detected. Several controlled
clinical trials have demonstrated that ferrous sulphate (60 fig
iron-base) twice a day from 24th week of pregnancy till ful~
term will prevent the fall of Hb less than 10 g per 100 ml at
fUll term and did increase the mean Hb-from 10.9 to 11.3 g per
100ml (i.e. in moderately anaemic cases). Adding folic acid
twice a day or vitamin 812 did not generally increase signifi-
cantly the mean Hb or slgnificantly reduce the incidence of
anaemia (12, 23). Recently, the effects of oral iron supple-
mentation on serum ferritin (storage. form of body iron) levels
in pregnant women has been reported (13). The authors found
that before supplelmen~ati6n iron deficiency (ferritin level
less than 10 ug/L) was present in 54.8% of the pregnant women.
The mean ferritin level of pregnant women was 14.15 ug/L and
supplementation with oral iron (60, 120 or 240 fig iron-base)
for 12 weeks produced an increase in ferri tin level in all
groups, but significant increase was only seen in women gi ve
120 and 240 fig iron with or without folic.

Anaemias and parasitic inf'estations
1<0Ko and Sa Tun tin 1961 (4) conducted haematological and
parasitological surveys in Sawbwagyigone village, Insein
district. Their results showed the average villager had a low
Hb level and red blood cell count; the females were generalfY
more anaemic than males; and there was no indication that hook
worminfestation was responsible for such anaemic conditions.
Investigations done by Khin Kyi Nyunt et al (10) and recently
by Khin Aye Man in 1981 ( 18) also could not relate the
association between anaemia and intestinal parasitic
infestations.

Anaemia has been a commoncomplication in severe P. falciparum
malaria (18), the situation was accentuated by anti-malarials
and genetic defect of red cell, namely G6PD deficiency (25).
Proper anti-malarial therapy with iron supplementation would
correct anaemia under normal circumstances. Hae~lysis could
have occurred due to severe infection with P. falciparum or
the oxidative haemolysis of G6PD dificient red blood cells
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under anti-malarial oxidant drugs challenge (26). Folate
deficiency has been found to be associated in malaria patients
(27). -

ExperillEDtal anaemias
It has been observed that iron deficiency could decrease
mitosis in microorganisms and cultured cells and retard growth
in experimental animals. There were investigations carried I

I
out in DMR in order to know the insight of the underlying

mechanisms by which biochemical and pathological lesions were I

induced by iron deficiency at cellular level. It was reported
that in dietary iron deficient rats growth was retarded and
there was decrease in cellular enzymes, such 'as catalase,
glucose-6 phosphate dehydrogenase (G6PD), glutamate dehydroge-
nase (GDH), malate dehydrogenase (MDH)j and tyrosine transami-
nase (2930). The decrease of tyrosine transaminase was found
to be attributable to decreased biosynthesis Qf its co-enz~
i-yridoxal-5 phosphate (PLP) (31). Decreased PLP and consequent
dreased in PLP~dependent serine hydroxymethyle acts as a rate
limiting step in the de novo synthesis of DNA. It was

reported that the decrease of PLP-depend3nt serine hydroxyme-
thylase was associated with decreas~d H -thymidine incorpora-
tion into cellular DNA, indicating defective rate of cellular
DNAbiosynthesis. It was postulated that the deranged and
unsynchronized cellular synthesis of DNAand RNA/protein could
have resulted in retarded cellular growth and megaloblastic-
like lesions found in some animals and man (34).

Conclusion

In conclusion,it has to be stated that although the deficiency
of iron and folic acid (but not vitamin B12) which underlie
the nutritional anaemias appears to be widespread, the
pregnant women and children are the vulnerable groups. The
relative frequencies of iron, folic acid and vitamin B12
deficiency found by various workers would provide a basis for
rational decision ~making in the diagrlosis and treatment ~f

anaemia of pregnancy. The minimum and optimum doses of iron
required for prophylaxis of anaemia of pregnancy appeared to be
(i) ng to 13:>ng of ira1 with or witinlt 5 ng of folic acid twire a <By
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from the 2.4th week of pregnancy till full term. Many of the
research findings could well re incorpora ted into the content
of instructions on Nutritional Anaemias being given to
undergraduates and post graduates at the Institutes of
Medicine especially data on prevalence, relative frequencies
of iron, folate and vitamin B12 as etiological factors and the
poor availability of iron in Burmese diets - such data being
hitherto not available in standard text books.
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Hla Pe
Deputy Director (Research)

NEWS RELATED TO MEDICAL RESEARaI ACfIVITIES IN BURMA:

DHRScientists attending regional or international
Congress/Meeting/Seminar, etc.

Dr. Thein Hlaing, Head, ~pidemiology Research Division,
attended the meeting of the Prevention and Control of
Ascariasis held in Penang, Malaysia on 2-4 February 1988. The
meeting was sponsored by WHOand the Unive\sity of Glasgow,
U-.K. The participants are scientists who are working
dire9tly or indirectly on the. epidemiology and control of
ascariasis. Participation was mainly by invitation from tJ,1e
meeting organizers. The objectives of the meeting are: (1)
To review the public health significance of ascariasis,
national experience of control measures and programme ,
foundation for control measures, and implementation of
prevention and contl~ol measures; ( 2) To recommend future
researc~ programme on ascariasis; (3) To publish the papers
in a book form. Dr Thein Hlaing presented two papers to the
meeting.
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Consultants visiting I»m

Prof. Visut Biamai, Ph.D (Queensland)
Professor and Chairman,
Department of Biology,
Faculty of Science,
Mahidol University, Bangkok.

Professor Visut Baimai visited Medical Entomology Research
Division, DMRas a WHO/TDRshort-term consultant from 28
November to 12 December 1987. While at DMR, Prof. Baimai
advised DMRscientists in the medical Entomology Division on
the cytogenetic methods used to differentiate anopheline
sibling species and assisted in preparing a research protocol
for studying the geographical distribution of An. dirus and
An. maculatus sibling species in Burma. Prof. Baimai 's
laboratory at Mahidol University is a WHOReference Laborato~y
for Mosquito Cytogentics in South-East Asia.

Prof. Yoshinori Itokawa, M.D
Professor, Department of Hygiene,
Faculty of Medicine,
Kyoto University.

Professor Yoshinori Itokawa visited the Epidemiology Research
Division from 21 December 1987 to 3 January 1988. His visit
to the Diyision is to discuss the past and future research
projects and to help in the provision of equipment to the
Division by the Japan International Cooperation Agency (JICA).

UNREVIEWEDREPORrS ON RECENT RESEARCHFINDINGS:

,
The effect of combinatl.OD of Artemether and Chloroquine

on patients with falciparum DBlaria

The effect of combination of Artemether (injection 200 mg
followed by 100 mg 12 hourly total dose 600 mg ) and
Chloroquine (1500 mg total dose divided into three days
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orally) was studied on two patients with uncomplicated
falciparum malaria at the Tharawaddy Civil Hospital during
1987 malaria season. Both of them responded well to the
treatment, with no gross signs and symptoms of drug toxicity,'
The mean parasite clearance, time was 39 hours and fever
clearence time 54 houro. Both of them were followed to 14
days with no recrudescence. So they may be both sensitive or
R1 resistant to the drug. '
The effect of combination of Artemether and Chloroquine were
reported as additive against N strain of malaria in mice
(Chawira et al,1987 a) but the effect of the same combination
against (K1)lShloroquine resistant strain of P. falciparum was
reported as antagonistic (Chawira et al,1987 b). At Tharawaddy
the present resistance rate of Chloroquine is 42.~ S/R1,
34.4%R1, 25.7% R2. Hence we did not continue this study.

-<i-

Pe Than Hyint and Tin Shwe
Clinical Research Unit,
Cerebral and Complicated Malaria, DHR .

Qlrrently unknown larval and pupal forms of Aedes
found by Medica1 EntOlOOlogyResearch Division, 11m

Aedes (Aedimorphus) nigrostriatus Barraud 1928 had been
described by Barraud from adult specimens caught" in Assam,
India. One male and one female syntypes are in the British
Museum (Natural History) and one lJ1.ale and one female
deposited in the Indian Museum, Calcutta. However, according
to J.F Reinert, Contributions of American Entomological
Institute, Vol. 9, No.5, 1973, laval and pupal forms are
unknown. I

During mosquito collections at Kyauk-ain village, Hlegu
Township during November 1987, one blood~fed Aedes
(Aedirnorphus)nigrostriatus was collected" from a cattle-
baited net. The gravid female was allowed to oviposit and the
immature skins obtained mounted on slides. Identification was

also confirmed by the morphology of F male terrninalia.
Identification of the specimens and the f1ct that its larval

.. !!! .
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unknown was confirmed byand pupal forms are still currently

Dr Ralph Harbach of AFRIMS, Bangkok.

Detailed description of the larval and pupal skins will be
published and the slides will be deposited at the British
Museum (Natural History) and Smitr~onian Institution.

Hyo Paing and Thi Thi Haing
Medical EntolOOlogy Research Division

ChroDDSal identification of sibling species of
Anopheles dirus Peyton and Harrison in Bunra

Analysis of salivary gland chromosomes was shown to be
diagnostic for differentiating sibling species of An. d1rus
species complex in Thailand by Dr Visut Baimai of Mahidol
University. Preliminary salivary gland polytene chromosome
analysis was conducted by Medical Entomology Research
Division, DMR, F, larvae reared as isofemale lines from wild

. caught. An. dirus from Oktwin Township, Pegu Division and
Mudon, Mon State. Salivary gland polytene chromosome slides
were prepared from 4th instar larvae and analysis made
according to the method of Dr Baimai. Twenty-seven isofemale
lines were obtained from Oktwin and 6 isofemale lines from
Mudon. All the isofemale lines were identified as dirus D.

There are 5 arms in the salivary gland polytene chromosomes
viz. X, 2R, 2L, 3R and 3L and inversion polymorphisms were
also studied in all the arms and heterozygous inversions were

- detected in all 5 arms. X chroroosome inversions have been
detected in 7.4~ from Oktwin and this was found to be a new
type of inversions not observed in dirus D from Thailand.
Arms 2R and 3L inversions were most common in Mudon (8]%) than
in Oktwin (3]%) and is presumed to be due to differences in
behaviour and breeding habits. Hybridization between An.
dirus strains from Mudon, Taik-kyi and Pha-do showed that the
different strains are genetically compatible. When the F
larval salivary polytene chromosomes of the above crosses werJ
examined, no differences were observed in banding sequences
and chroroosomal identification showed dirus D. The preliminary
findings suggest that dirus D probably predominates in lower
Burma.

'.
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When salivary polytene chromosome of An. dirus from Se-daw-gyi- ~

Dam area was examined it was found to be dirus A. Crosses

between Se-daw-gyi dirus and Mudon dirus yielded sterile F1 I

males. Larval salivary gland polytene chromosome of F1 hybrids I

showed 1000" asynapsis of chromosome elements, proving the:
genetic incompatibility between the two strains. An. dirus A is I
likely to, be distri buted more in Upper Burma. - I

Fur'ther extensive work to determine the distribution of sibling
Ispecies of dirus and thf'ir vectorial status in various

ecological areas of the country is required. "
IHyat Hyat Thu

Medical EntOODlogy Research Division I

L131' MID ABSfRACfS O!-' MEDICAL RESEAROI PAPER) FROM OR OONCERNINGI

Blh-'1A: I

Abstracts of Medical Research Papers published or
read abroad by &lrmese Scientists

THEIN-HLAING. A profile of ascariasis morbidity in Rangoon
Children's Hospital, Durm3'. Journal of Tropical Medicine
and Hygiene, 90, 165-169, 1987.

I

The Rangoon Children's Hospital (RCH) inpatient summary returns I

from hospital wards from 1981 and 1983&:the surgical operation
registers from 1983 to 1984 were studied and analyzed in I
relation to ascariasis morbidity. I

The majority (57.7%) of clinical manifestations I of ascariasis I

responsible for hospital admission were due to intestinal
obstruction; the next most common manifestation was intestinal i
colic <33.00"). The mean ages for the two conditions were 5.9
and 7.6 years respectively. Hospital admissions due to ascaria- I

sis varied greatly by season and were significantly higher in I
the months of May, June and July. Ascariasis was responsible
for about 3% of admission3 to the hospital. Of the total I

ascariasis cases, 61.6% were treated in the surgical wards.
Moreover, 57.6% ~f all the acute abdominal cases in the surgical I
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'. wards were clinically diagnosed to be due to Ascaris
lumbricoides infections. In 1983 and 1984, 43 cases of abdomi-
nal surgery were performed due to adul t Ascaris worms;
representing 16.7% of all the acute abdominal conditions
operated. Of these 43 cases, intestinal obstruction constitu-

.ted 65.1%, followed by appendicitis at 20.o/~~ The mean age of
those undergoing surgery for Ascaris-induced abdominal
complications was 6.8 years.

The validity of some of the clinical data and the public
health significance of this study are briefly discussed. The
findings are also compared with those of other hospital-based
studies.

VIcrOR R. PREEDY, TIN-NU-SWE AND TIMOTHY J. PEI'ERS. The
effect of chronic ethanol ingestion on DNA and RNA
content of various skeletal muscles of the rat.
Biochemical Society Transactions, 15 (6): 1072-1073,1981

Primary objective was to produce an animal model of alcoholic
myopathy to investigate the biochemical basis of this le~ion.
Weight matched and pair fed male wistar rats (220-250 g) were
killed after 5 weeks feeding of ethanol or glucose and the
soleus and plantaris muscles of the leg were taken to
represent type I and II fibres. The findings were the type I
fibre rich muscle decreased DNA (indicative of cell numbers)
and protein concentrations. This accompanied by increase in
both cell size (protein/DNA) and the amount of protein
synthetic material per cell (RNA/DNA). In contrast, type II
fibres rich muscles showed no change in protein or DNA
concentrations, though RNA concen~rations decreased. The
reduced capacity for protein synthesis (RNA/protein) in type
II fibre rich muscles may precede reduced protein deposition.
Therefore, chronically treated ethanol fed rats is a suitable
model to study skeletal muscle myopathy. Anatomically distinct
muscles provide a useful basis to examine type I & II fibres
and demonstrate contrasting respons~s to treatment.
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ROBERTA J. WARD, S. VENKATESAN,TIN-NU-SWE, V. PREEDY,
A.B.P. PRICEANDT.J. PETERS. Animal model of Alcohol
Induced Myopathy. Clinical Science Vol. 73, Supplement.
17, 53, 1987.

An animal model of skeletal myopathy was established to
investigate further the relationship of chronic alcoholic
myopathy. Rats were fed either alcohol Cn = 4) or pair fed
with isocaloric amounts of gJucose (n = 4) for three months.I

Histological evidence showed occasional degenerating type
II fibres. Serum crea tinine kinase were the same in both

. groups. Hepatic damage was indicated by significant
increased (p < 0.002) in alanine aminotransderase act-ivity
in serum of alcohol fed rats (44=5 Vs. 30=5 lUlL). No
statist ical sig{1ificant difference in tyrosine release
( 273:::185 Vs. 208:68) nmoles I g wet. tissue Ih from the muscle
of alcohol ,fed compared with pair fed control rats as

'regards to net, protein catabolism. Thus established alcohol
induced chronic myopathy in an animal model which closely
paralled the human disorder.

KHIN-MAY. Karyological identification \ of two taxa of the
Anopheles balabacensis complex from Burma. Interna-
tional Journal - Gerome, 29: 886-887, 1987.

Giemsa and Hoechst staining of neuroblast chromosomes were
used tp indentify two strains 0_' the Anopheles balabacensis
complex from Burma. The laboratory colony of Kwan-Ka-Thaung
(KKT) strain is shown to correspond to A. dir.us A,while the
laboratory colony Taikkyi (TKK) strain- corresponds to A.
dirus C as defined by e~1rlier studies -on material from
Tbailand.
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INFORMATION FOR PROSPECTIVE AUTHORS

UNREVIEWED, CONCISE REPORTS

l

The report should be based on recent investigations done -
either completed or still in progress - and must not previously

be published,

ll, The report should not exceed 200 words including

table, if it is really necessary, No photographs, figures

references will be allowed,

lll, Only the names of two authors will be printed.

lV. The author ( s ) shall be solely responsible for the content of
the report contributed.

V. The Editorial Committee will make no attempts to either
review or revise the report and will publish only those which,

in the opinion of the Editorial Committee, is applicable and

important to health problems in Burma,
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