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Vitamin A deficiency is an acute public health problem in Bangladesh. The
disease is most common and severe in children under 5 years of age. The nutri-
tionsurvey of 1962- 64 (Nutrition Survey of East Pakistan, 1966) estimated
that about 50,000 children go blind every year. Vitamin A deficiency is often
superimposed upon Energy-Protein malnutrition resulting in increased mortality
and morbidity. During the war of lib€:ration of 1971, widespread disruptions and
civil disorders aggravated the situation so seriously that the Government of Bangla-
desh with the help of International Agencies initiated a massive vitamin A prophy-
laxis programme for children under six to avert an impending disaster. This
programme though saved many children from blindness, was based on only
clinical evidence of vitamin A deficiency and was only a temporary relief measure.
Even during 1962-64 survey, the assessment of vitamin A deficiency was done
mainly on the basis of the estimation of plasma level of vitamin A which usually
reflects the recent dietary intake and does not necessarily indicate the vitamin A
status of the subjects. Though extremely low plasma concentration of vitamin
A (10 (Jog/100 ml) is generally associated with clinical manifestation of vitamin A
deficiency, higher values have not been found to correlate at all with liver
stores of vitamin A (Popper et aI., 1943).

It is known that about 95 % of body stores of vitamin A are in the liver
(Glick, 1957). This liver reserve of vitamin A is functionally available to the indi-
vidual when the dietary intake is low or the demand for vitamin A is high. When
vitamin A intake is low or deficient for a considerable period of time, this reserve
could be mobilized to maintain the plasma level and thus the reserve will be either
low or even non-existent in chronically vitamin A deficient population. The liver
reserve of vitamin A will thus be a better indicator of vitamin A status of any popula-
tion or an individual.

Liver stores of vitamin A have been €;stimated in many countries of the
world such as Thailand (Suthutvoravoot et ai, 1974), New Zealand (Smith et ai,
1962) Canada (Hoppner et aI.,1968; Hoppner et al. 1969), United States (Mitchell
et aI., 1973; Raica et aI., 1972) and Ghana (Dagadu, 1967) to assoss the vit~min
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A status of the population. In Bangladesh, no such published reports are available
to date. Therefore the present study was undertaken:

(i) to evaluate the vitamin A status of Bangladeshi population, and

(ii) to assess the influence of age, sex, social class and nutritional status on the
liver stores of vitamin A.

MATERIALS AND METHODS

Specimens of liver were obtained from medico-legal cases during postmortem
at Dacca Medical College. At least one piece of liver was obtained from each
lobe of the liver, put immediately in a screw-capped bottle, protected carefully
from direct sunlight, transported to the laboratory and kept frozen at-20°C until
analysed. The subjects were all victims of violence or accidents. They belongad
to all ages and sex. They were classified into three groups - rich, middle class and
poor designated as group A.B and C respectively according to their socio-economic
status as determined from the reports received from their relations. The post-
mortem officer classified them further as good, fair and poor in terms of nutritional
status according to certain subjective criteria such as development of body, firm-
ness of the muscles, amount of subcutaneous fat and colour of the skin and the
eye. A total of 101 liver samples were obtained. The particulars of the sampled
subjects are given in Table-I.

Extraction of vitamin A from the liver was done by the simplified procedure
of Ames et al. (1954) and concentration was estimated with trichloroacetic

acid (T.CA) in the Carr-Price reaction (Bayfield, 1971).

RESULTS

Table-I present the age, sex, socio-economic background, nutritional
status and the causes of deaths of the subjects studi(,d. Majority of the subjects
were adult males and the number of women and children were small. Ninety-
six subjects came from middle and 5 from poor class. Nutritional status of 85
subiects was fair and that of 16 was good. Seventeen deaths were caused by
shock, 81 by shock and haemorrhage due to accident or violence, 2 due to
poisoning and 1 due to asphyxia. No evidence of organic disease was found
at postmortem.

The median, mean and range of values for 101 cases are given in Table-II
for both sexes. The range of values of liver concentration of vita{11inA varied from
trace to 463 (Jog/gwet tissue. The median and mean values for all ages and sex
were 27 and 37 I-'-g/gwet tissue respectively. Males had higher median (27 (Jog/g)
and mean (40 (Jog/g) values than females (15 (Jog/g).
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TABLE-I t""

Age, sex, socio-economic class, nutritional status and causes of death of 101 subjects. E-
Z

Age
No. of I

Sex I Socio-economic status I Nutritional status I Cause of death

(in years) cases M F I Rich Middle
Por I Good

Fair B d I Shock Shock and Pison- As-.A B a haemorrhage Ing phyxla

3-10 13 9 4 0 10 3 1 12 0 5 8 0 0

11 -20 12 10 2 0 12 0 1 11 0 4 8 0 0

21-30 43 39 4 0 41 2 9 34 0 4 36 2 1

31-40 13 12 1 0 13 0 3 10 0 3 10 0 0

41-50 6 5 1 0 6 0 1 5 0 0 6 0 0

Over 50 14 13 1 0 14 0 1 13 0 1 13 0 0

Total 101 88 13 0 96 5 16 85 0 17 81 2 1
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The distribution of vitamin A concentration in the liver is presented in Table-III

and Fig.1. The distribution curve is highly skewed and consequently the median
for liver store was emphasised.

TABLE-II

Concentration of vitamin A in the liver from

medico-legal cases of Banglee population(n=101)

TABLE-III

Distribution of liver vitamin A (n = 101 )

Range (!J.g/g)

0-10

10-20

20-30

30--40

40-60

60-80

80-120

120-200

200+

No. of cases Percent

19

28

17

15

9

7

3

1

2

18.8

27.7

16.8

14.9

8.9

6.9

3.0

1.0

2.0

45

No of
Liver Vitamin A (!J.g/g)

cases. Median Mean Range'

Male 88 27 40 Trace - 463
Female 13 15 15 2 - 32

All 101 27 37 Trace - 463
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The distributionof livervitamin A concentrationin different age is given in
Table-IV and Fig. 2. The Median liver values increased with age upto 50 years
but the differences in the age group 11 -50 were not significant. Over 50 years
the value decreased.

30

20 40 60 80 100 120 .200 400 600

VITAMIN A(A.IgIg )

FIG 1 DISTRIBUTION OF LIVER VITAMIN A ( n = 101 I

TABLE-IV
Distribution of liver vitamin A in different age groups (n=1 01)

Age in No. of Liver vitamin A (fl9/9 wet tissue)
Years cases Mean Median Range

20

1/1
W
1/1
«
u
u..
0

0
z

10

3-10 13 45 15 7-520
11-20 12 33 26 Trace-112
21-30 43 44 29 2-463
31-40 13 34 30 5- 70
41-50 6 27 30 12- 34
Over50 14 19 17 1- 59-
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Table- V presents the relationship of concentration of vitamin A with
socio-economic background and nutritional status of the subjects. Both mean
and median values of liver concentration showed an increase with the improve-
ment of both socio-economic background and nutritional status. These differences
were significant (P < 0.05).
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AGE IN YEARS

FIG.2. Variation of liver Vitamin A concentrations with age
The formula for regression line is Y.:29.256 - '0/,6x.

The correlation coefficient (r I IS _ 0.0057

TABLE-V

Relation of liver vitamin A with nutritional and social status (n=1 01)

110

Ot 100
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oCt80
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"0 ,

10
. . o .0

. 8

Social Nutritional No. of Liver vitamin A ( /log/g)
status status cases Mean Median Range

A Good 0
B Goon 15 46 40 18 11 5
.B Fair 81 37 27 Trace-463
C Fair 5 17 10 5- 37

--
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Regional difference of vitamin A concentration in the livers is presented in
Table-VI. Of the four districts, subjects of Barisal district were found to contain

the highest amount of Vitamin A (60 p.g/g) in their livers. The next highest value
(36 p.g/g) was found in the accident victims of Comilla.

TABLE-VI

Liver vitamin A. in accident victims of different districts of Bangladesh (n=63)

From the results in Table-l,it is observed that 87% of the subjects were males

and 13% were females. About 13% of the subjects were children (3-10 years),
12% were teenagers (11-20 years) and 75% were adults (21 +years). Ninety-five
percent of the subject came from comparatively economically well off section, the
so-called middle class of Bangladesh and 5% came from poor class. The nutri-

tional status of 84% of the subje~ts was fair. The sample, thus. is heavily tilted
towards adult males, middle economic class and better nutritional status. Post-

mortem examination revealed no other apparent cause of death except shock and
haemorrhage due to violence or accident. Only two deaths were due to poison-
ing and one from asphyxia. The sampled subjects can, thus, be taken as represen-
tative of a comparatively well off group of Bangalee population.

The median liver vitamin A level (27 p.g/g) given in the Table-II is far below

the suggested normal range of 100-300 p.g/g (Pearson, 1967) and that reported
for Thailand (89 p.g/g), New Zealand (277 p.g/g), Canada (75 p.g/g), New
York City (66 fL9/9), Washington D.C. (140 fL9/9) and Ghana (350 fL9/9). In-

deed, ours is the lowest value of liver concentration of vitamin A ever reported
and is in good agreement with the findings of 1962-64 survey and recent
unpublished reports of vitamin A prophylaxis programme. During 1962-64

survey, blood levels of vitamin A were found to correlate with consumption
of green leafy vegetables (the main source of vitamin A in Bangladesh)
and with incidence of clinical vitamin A deficiency. These correlations ind!cate
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District
No. of Liver vitamin A (p.g/g)
cases

Mean Median Range

Dacca 52 28 23 1-115
Faridpur 6 15 15 5-29
Comilla 3 36 47 9-51
Barisal 2 60 60 9-112

DISCUSSION
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that the blood levels are mainly determined by recent dietary intake of vitamin A
and carotene containing food and strongly suggests that the liver reserve of vitamin
A was so low that it has almost no stabilizing effect on vitamin A level of blood in
case of even temporary dietary deficiency. The consumption of green leafy
vegetables has been reported to be inadequate in all socio-economic group of
Bangladesh, so also other animal and dairy products containing vitamin A. The
green leafy vegetables were sometimes preferentially withheld for children due to
their supposedly low disgestibility and thereby makes the situation even worse.
Low intake of fat which supplied less than7% of total calories in an average Bangalee
diet in comparison to 40% in advanced countries might have also hindered vitamin
A absorption by the body. In addition, high incidence of infections and infesta-
tions and intestinal malabsorption so commonly prevalent in this country are also
most likely to affect adversely the absorption. utilization and storage of vitamin A
in the liver. Thus, low intake, poor absorption and faulty utilization either singly or
in combination might be responsible for the low reserve of vitamin A in liver in
Bangladesh.

The distribution curve of liver concentration of vitamin A is highly skewed
(Table-II and Fig. 1) with 78% of the values less than 40 (.I.g/g. This value was
set as a critical limit by a Canadian study (Hoppner et ai, 1968; Hoppner et at
1969) and subsequently used by many workers below which individuals were
supposed to be at public health risk to develop vitamin A deficiency. This critical
limit was seriously questioned by Suthutvoravoot and Olson (1974) who
suggested that 1° (.I.g/g for adult and 20 (.I.glg for children will be more realistic
values for public health purpose. Only 16% of the present values fell within the
range of 40-80 (.I.g/g. A few cases of higher liver store of vitamin A viz. 463. 325,
115 and 112 (.I.glgwere also found. A similar skewness (mE.an. <::median) has
been reported by others.

The effect of age on the liver concentration of vitamin A is shown in Table-IV
and Fig.2. The median liver concentrations were found to be low (15 (.I.g/g) and
(26 (.I.g/g) in young children (3-10 years) and teenagers (11-20 years) respectively.
The values remain almost steady between 20 and 50 years and then showed a
decline. The regression Ii.ne (Fig.2) obtained by plotting all liver values except
three extreme values against age, is essentially flat with only a slight negative
correlation (r -=,0.0057). The mean values for the young children (45 (.I.g/g)would
have been drastically reduced if we have excluded a single high value (325 (.I.g/g)
from the distribution. This high value might have been due to ingestion of high
potency vitamin A capsule which was distributed throughout Bangladesh . Eighty
percent of the values in young children fell below 40 (.I.g/g. In contrast, median
values in young children reported from the United States, New Zealand and
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Canada were considerably higher than the values for all age groups. Median
values for 11-20 year age groups were either equal to or slightly less than the
median for the whole group. These higher values were suggested by Suthutvora-
voot and Olson (1974) to be due to consumption of fortified baby foods, vitamin
supplements and dairy products so that a significant reserve was built up in the
liver early in life. In Bangladesh, dietary pattern are quite different and supple-
mentary foods of young children and adults does not contain enough vitamin
A rich food and green leafy vegetables to allow a build up of reserve of vitamin A
in liver early in life. The slow increase of liver concentration with age is, however,
in accordance with the known food habits of Bangladesh.

Socio-economic and nutritional status have been found to influence the

liver reserve almost uniformly (Table-V). The liver concentration showed a gra-
dual increase with the improvement of both socio-economic and nutritional status
which is generally expected in a situation pertaining to Bangladesh. These in-
crements are significant (P. <0.05).

Regional differences in the liver reserve of vitamin A were found amongst
the vicitims of different districts. These variations are most probably due to the
consumption of different amount of vitamin A or provitamin A in their diet.

The results of our study can be discussed more profitably in the light of

recently suggested limits for public health risk (10 /Lg/g for adults and 20 /Lg/g for
children) (Suthutvoravoot and Olson, 1974). They calculated that these limits
will allow an individua I to survive on a vitamin A free diet for 100 days and

argued that 40 /Lg/g of vitamin. A concentration used in earlier studies is in
fact a comfortable limit in terms of public health concern.

In our study, 69% of the liver values of the children (3-10 years) were below
20 /Lg/g and 85% of the children and 75% of the adults fell below 40 /Lg/g, a level
suggested as comfortable reserve. About 16% of the adults had their liver reserve
of vitamin A below 10 /Lg/g, the limit for public health concern. If we accept
the more conservative Suthutvoravoot and Olson (1974) limit, it means that 69%
of .our children and 16% of our adults are likely to go without any vitamin A in
their livers after 3 months if they live on vitamin A free diet which is indeed a very
serious situation. These conclusions are substantiated by both past and present

~pidemiological evidence of widespread vitamin A deficiency.

SUMMARY

Extraction and estimation of vitamia A was carried out from 101 samples
of liver obtained during medico-legal post-mortem examination. The data has
been classified and discussed in relation to nutritional status.
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