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Abstract : The paper deals with the estimation of oxyh lobin and b
globin levels of 1wo populatioas ; and to find the correlalion between them. The study
shows that a high correlation between the two types of haemoglobins exists, and with

the help of i i lobin may easily be estimated from
oxyhaemoglobin without losing much accuracy.

INTRODUCTION

The estimation of h globin and h it levels in the human blood is of
obvious clinical importance (Graitcer er al. 1981 ; Hunter et al. 1972), especially
in view of the fact that anaemia isa common health problem in developing
countries like India. From a bio-anthropological standpoint also, it is often
necessary to estimate the h globin and h erit levels of population
groups inhabiting various physical environmental and sociocultural niches (Basu
eral 1979). As is well known, an estimate, although rough, of haemoglobin
level can be obtzined by measuring the oxyhaemoglobin level (Kolmer 1951).
However, the measurement of oxyhaemoglobin does not take into account the
total haemoglobin content in the blood, since derived haemoglobins are ignored
in this process of measurement (Hawk 1978 ; Dacie 1958). To account for this
error in measurement, techniques have recently been developed to chemically
transform all haemoglobins to a stable form of cyanomethaemoglobin (Blood
information service 1977) and then to measure the quantity of this transformed
compound to estimate the total haemoglobin level in blood (Dacie 1958). It
may be important to stress the fact that while cyanomethaemogiobin gives a
more accurate picture of the total haemoglobin content than oxyhaemoglobin,
the quantitative measurement of cyanomethaemoglobin is far more tedious than
that of oxyh: tobin. The simplicity of the technical procedure for measure-
ment of oxyhaemoglobin is ideal for population screening studies.

In view of this, efforts were made to find out whether the oxyhaemoglobin
and hacmatocrit levels could be used to predict, with reasonable accuracy, the
cyanomethaemoglobin level of an individual. Two population groups, one
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residing in the plains and the other in the highlands of West Bengal, were chosen
for this study. The reason for selecting two groups inhabiting two contrasting
ecological niches was to examine whether the presumably contrasting ecological
stresses lead to differential predictive abilities.

MATERIALS AND METHODS

About 900 blood specimens were coliected from the adults of both sexes by
finger-pricking from the residents of Chakpota village in the Uluberia subdivi-
sion, Howrah District, and those of several villages in the Kalimpong subdivision,
Darjecling Disttrict, in West Bengal. Chakpota is situated in the delaic plain
region, while the villages in Kalimpong subdivision lie in medium altitudes. Al
blood specimens were electrophoretically screened, and the results of the
haemoglobins of only those individuals who were homozygous HbAA were
selected (n=2880) for this study.

RESULTS

The sample sizes are given in Table 1. Henceforth we shall designate Oxyhaemo-
globin as OHb, cyanomethaemoglobin as CHb, and haematocrit (Packed Cell
Volume) as PCV.

Table 1. Mean values and stondard deviations of age, CHb, OHb und PCV
classified by sex and resident status
PLAINS-RESIDENTS (n=313) MOUNTAIN-DWELLERS (n=567)

Variable Male (n = 195) Female (n=118) Male (n=276) Female (n=291)

Mean s.d, Mean s.d. Mean s.d. Mean s.d,
Age 37.835  13.985 36457 12905 41.311 14388 37755  13.406
CHb 14.528 2058 13,019 1,176 14.221 2486 12342 2289
OHb 11372 1.683  11.731 1.201 13.177 2352 11.246 2113

PCV 43.197 5290 37745 4.452 41,558 5759  36.679 5.017

The mean values and standard deviation of the variables Age, CHb, OHb
and PCV are presented in Table I separately by sex and habitat, i.c., plains or
highlands. In order to check whether the data need to be treated separately by
sex and residence status, we performed tests, separately for the four variables,
to compare the equality of mean values of plains residents and highland dwellers
within each sex separately,

The values of the large sample N (0,1) test statistic are presented in Table 2
for these comparisons. It is seen that the hypothesis of equality of mean values
is rcjected in most cases, which indicates that the data need to be treated
separately both by sex and by resident status.

From Tables | and 2, it is also seen that the males have, on an average,
higher values than females ; and also that, on ammaverage, the residents of plains
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Table 2. Values of the test—siatistic for testing equality of mean values of
different variables for varions gronp comparisons

Variable
Groups Compared Age CHb OHb PCV
Plains.resident Male  vs, Mountain-dweller Male <2.62° 146 1,05 3.19¢
Plains-resident Female vs, Mountain-dweller Female -0.91 3.93° 304 2.68%
Plains.resident Male vs. Pluns-resident Female 0.689  8.25° 10.04* 9.77°
! in-dweller Male vs, # in-dweller Female 3.04°  935° 10.27* 10.29°

*Significant at the 5% level,

have higher values than the highland dwellers. In Tables 3 and 4 arc pre-
sented the correfation matrices among the variables for residents of plains and
highlanders, respectively. There is a significant decrease in the values of
haematological traits with advancing age among males ; the patiern among
females scems to be i i The correlation between CHb and OHb is,
as expected, higher in all cases than that between CHband PCV or between
OHb and PCY. Thus only PCV may not be asuitable predictor of CHb or
OHb. The pairwise correlations among the hacmatological teaits are consistently
higher among the highland dwellers than among the residents of plains.

Table 3. Matrix of pairwise correlation coefficients among variables for residents
of plains { Figures below the diogonal pertain to females, and those above
the diagonal pertain to males)

Age CHb OHb [
Age 1.000 -0.314¢ -0.331° -0.335¢
CHb -0.042 1.000 0.800* 0.622*
OHb 0.068 0.838* 1.000 1,739
PCV -0.009 0.430* 0.425¢ 1.000

*Significant at the 5% level

Table 4. Matrix of pairwise correlation coefficients among variables for niountain
dwellers ( Figures below the diagonal pertain to females, and those ahove
the diagonal pertain to males)

Age CHb OHb PCV
Age 1,000 -0.253° -0.249¢ -0.276*
CHb 0.210° 1.000 0.960* 0.899¢
OHb 0.180° 0.920* 1.000 0.906*
Pcv 0.192¢ 0.893 0.948° 1,000

*Significant at the 5% level

In order to find out which one of the variables OHb, PCV and age are
significant for the purpose of predicting CHb, we performed a stepwise regression
analysis, In this analysis, the variable most correlated with CHDb is entered
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into regression equation first, and variables are entered successively, in decreasing
order of importance in prediction (as judged by the multiple correlation co-
efficient), into the regression equation. The results of this analysis are presented
in Table 5.

Table 5. Results of stepwise regression analysis © Multiple correlution coefficients
and final regression equations

Group Multiple Correlation
Coefficient between Regression Equation
CHb and Variables in
Regression Equation Constant Variable Coefficient Variable Coefficient

Residents of

Plains : Male 0.8002 1.4848  OHb 09787 — —
Female 0.8382 1.3854 OHb 0.8212 - —

Mountain  Male 0.9624 -0.0074  OHb 0.8606 PCV 0.0695

Dwellers: Female 0.9226 0.0810 OHb 0.7935 pPCv 0.0905

It is seen from this table that age is not a significant predictor of CHb if
values of OHb and/or PCV are given. Furthermore, among the residents of
plains, given OHb, HCV does not contribute sigoificantly to the predictive
ability of CHb, while among highland dwellers PCV does contribute significantly
to the predictive ability of CHb although OHb is the more important predictor.

DISCUSSION

That the haematological values of the highland dwellers are lower than those
of inhabitants of the plains may be explained by the fact that the former group
suffers more from acute hookworm infestation (Bhattacharya 1980, Bhattacharya
et al. 1981, Bhattacharya et al. 1985). The significant decrease of haematologi-
cal values with advancing age are well known in males (Kolmar 1951). In-
consistent amounts of blood loss at the time of menstruation is known to
occur in case of adult females of the child bearing age (Hawk 1978), which may

for the inconsi patterns in the relationships of haematological
values with age in females.

Table 5 also shows that while for the highland dwellers, who have lower
haemoglobin level, PCV value is significantly useful predicting CHb, while it is
not a significant predictor of CHb for the residents of the plains. The finding
that OHb is highly correlated with CHb indicates that ‘only OHb level may be
used to predict the CHb level with a great deal of accuracy. Among high-
land dwellers, use of the PCV value along with the OHb level adds signi-
ficantly to the power of predicting CHb. Thus, use of these regression equations
may help in avoiding the laborious chemical estimation of CHb, without losing
much accuracy on the average.
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