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ABSTRACT The imcidence of medulla was determined
i 1000 scalp hair strands, from 100 indiaduals belonging
tothe Bengales popalstion m West Bengal. Both the scoring
methad and the medallary ratio method wene uscd, The
relation of the incidence of medolla obtzined by the medull-
ary mtio method, and mean hair dismeter show & high
positive comelation beiween the two, A regression of incid-
ence of medulla on hair di shera & positive megression
coefficsent. The wility of the medullary ratio method over
the scosing method for the determination of medulla 15
discussed,

INTRODUCTION

The hair meduolla is composed of keratiniged
remains of comificd cpithelial cells. Using
polarised light, medulla is seen to contain air
spaces and pigmentation, The incidence of
medulla, which 15 a qualitative characier, has
been studied with respect to age, race and sex
variation {Dugging and Trotier, 1950 ; Trotier
ct al., 1956; Banerjee, 1959, 1963a, 1963b;
Banerpee and Bhattacharya, 1978; Bhat-
acharya, 1978 and Das Chaudhuri and Chopra,
1984}, Attempis have been made o undersiand
the hereditary basis of the incidence of medulla
(Dras Chaudhuri, 1976a, b and Das Chaudhuri
and Chopra, 1983, 1984).

The relation of hair medulla and diameter
wias first obscrved by Osterlene (1874) and
subsequently confirmed by Hausman (1924},
The absence or presence of medulla is in direct
agreement with the diamewer of the shaft
(Wynkoop, 1929, Hausman, 1930). The
relationship between medulla and different hair
forms was shown by Bancrjee (1956, 1957,
1965) who found frizzly and woolly hair show-
ing the highest incidence of absence of medulla,
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with straight hair the nighest incidence of
presence of meduolla, It has also been shown
that when medullated and non-medullated hairs
of equal length and diameter of an individual
are weighed separately, the weight of the
former always exceeds that of the latter (Baner-
jee and Ghose, 1968). From these aspects, the
function of medulla may be noded. The medulla
acts as a support for the hair strand, making
it rigid. It was conciuded by Sarkar and Baner-
jee (1956) that hair diameter appeared 1o be
correlated with medulla types, but no statistical
derivations were advanced.

Uszing the scoring method, Hrdy (1973) ob-
tained a high positive correlation between hair
diameter and medulla (r=0.678). Later on,
using the medollary-rano method, Das Chaod-
hura (1979) confirmed Hrdy's result (r=0.702).
The above results show that either of these
two methods can be used for the estimation
of the relationship between hair diameter and
medulla. However, most of the studies in this
regard, incloding those mentioned above, were
noton Indidn populations. Furthermore, no ong
has used the medullary-ratio and the scoring
methods on the same samples o analyse the
relationship between hair diameter and meadul-
la. The present study, therefore, aims (o deter-
mine the hair diameter and incidence of
medulla in the Bengalee population, and to
find out the relationship between the two, By
“Bengales™ population, it is meant the Ben-
galee Hindu Caste Population (BHCP). The
BHCF iz a Bengali-speaking endogamous caste
group of West Bengal and faithful to Hindnizm.
It consists of scheduled and non-scheduled
caste groups. Ethnically, the BHCP is probably
a blend of Dravidian and Mongoloid stocks
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with a strain of Indo-Aryan blood in the higher
caste groups (Risley, 1891; Das Chaodhur et
al,, 1993), In the present study, both the scoring
method of Hedy (1973) and the medullary-ratio
method of SBanerjee and Das Chavdhur (196%)
are used 1o determine the incidence of medulla,
The potential advantages of the medullary-ratio
method over the scoring method are later sum-
marised,

MATERIAL AND METHOD

The material consists of scalp hair zamples
from 100 individuals {N=100), collected from
the nape of the neck (all males, age group :
18-36 years) and residing in Cooch Behar wown
in West Bengal. The hair samples were washed
successively with extran (3 non-ionic deter-
gent), sodium laury]l sulfae (an ionic deter-
gent), and dried with acetone, modifying the
methods of Harrison et al. (196%), Pelering et
al. (1973) and Jamall and Jaffer (1987). All
the reagenis were manufaciured by Merck (AR
Grrade),

A total of 10 strands per individual (sample)
wereg sludied for medollation and diameter,
thereby, studying 10K sirands. Each strand was
cul close 1o the scalp and the proximal 5 cm
were sampled and washed. The diameter was
determined at fixed points at the root and wp
ends and at the middle of the strand. The entire
length of 5 cm was scanned for the incidence
of medulla (Fig. 1). A Carl Zeiss-Jena Nr
148910 optical microscope equipped with a
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10X occular along with a micrometer, and with
MNA of 045 was used for the determination of
medulla and diameter. The oécular micrometar
was calibrated with a stage micrometer (1
division comesponding to 10w), such that 1 oc-
colar micrometer division corresponded to
5u. The incidence of medulla was obtained for
the same strands using both the scoring method
and the medullary-ratio method.

To minimise the technical error, repeated
measurements were taken on 10 strands (3
repeated measurements, 3 places on the strand)
A difference of 0% - 3% was found during
each set of measurements,

RESULTS AND DISCLSSION

Hair medulla has been classified into
various categories, Sarkar and Banerjee (1956)
divided hair medella into absent, scanty,
broken and continuous, Howewver, dug 1o
problems of differentiation between scanty and
broken medulla, a medullary-rato classifica-
tion into meduolla present and medulla absent
wias put forward by Banerjee and Das Chand-
hori (1969), In this case the medullary-ratio
was obtained by dividing the number of strands
having medulla by the total number of strands
studied. Later on Hrdy (1973) formulated the
scoring method, where the numbers 0, 1 and
2 were assigned to the absence of medalla,
dizcontinuous medulla and continuous medul-

la, respectively.
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Fig. 1. The measurement of hair diameter (a-b) and determination medulla (nol to seale)
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Dz Chandhori and Chopra (1984) have
shown the mean and standard deviation of hair
diameter and hair medulla among the various
Indian populations. Their results along with
those found in the present study are given in
table 1. The incidence of medulla in all thess
stidies are by the medullary-ratio method. The
values in our study are higher than that of the
Bengalee population of Das Chaodhuri and
Chopra (1984) regarding both hair meduolla and
diameter. Initially the differences in the results
can be auributed to the differences in the
sample sizes of the two studies. A lower stand-
ard deviation in the present study shows that
this population is more homogenous than that
of Das Chaudhuri and Chopra (1984). The loca-
tion of the hair strand can also be an added
factor. The present study sampled the proximal
5 cm from the nape of the neck, while in the
other study, the samples were from the occipital
region and the length was not fixed, Expect-
edly, with a low standard deviation in both
the incidence of medulla and the diameter,
the results. in the present study have a lower
standard error than that of Das Chaudhuri and
Chopra (1984) (Medulla - 0,021 vs 0.069;
Diameter @ 0.955 vr 1.660), A larger sample

Table 1 : Mean & standard devistion of medulla and
diameter of habr in various Indian populaiions
{after Dias Chandhori and Chopra, 1984, or
a8 oiherwise stabed)

Populstion N fadi- Males

vidual = dulla  Diameter fum)
Jusng 25 070+ 022 9121 £ 92
Kadar 18 071+ 009 8527 £ 11.22
Munds 3 075009 91904932
Onge 11 029+008 7540+ 991
Omon 4 OTT£00T 9595+ 977
Pahira 18 056+022 8381+ 1337
Sabara 25 0684007 B019 + 559
Santal 24 075 £ 0,23 BT 30 + 545
Bengalee S0 0614021 TROD £ 955
Bengalee* 100 074021 R538 +90.55

*Present Susdy
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size of the present study also contributes w
the lower standard ermror,

In case of diameter, the within-individual
and between-individual variance is shown in
table 2, along with those obtained by Das
Chaudhuri and Chopra (1984). Highly sig-
nificant F-values for all the populations in-
cluding ours are seen. This indicates that for
diameter, individuals differences exist. It also
shows that the mean of the different observa-
tions on an individual is justitied as being rep-
resentative.

Table 2 : Within-and between-individoal F ratios for
hair diameter (afier Das Chaudheri and

Chopra 1984, or as otherwise stated)

Fopulation Male
Wiihin- Between- F
iadivichial individual ratis
variance variance
Tuang 133175 132,558 9054
Kadar 95303 196. 7107 sl
Munda 11.8453 TOIRT2 &.T00
Omge &2707 1536607 24.471
Crraon 13785, 95225 o494
Pahira 20623 IT9.5347 HB46
Sabars 11.8578 126422 10343
Sannal 12.0433 T9ATEE GUB00
B-H“l]ﬂ!-" 10.5T8S 1119714 10.58%
*Present udy

The complete analvsis of varance in the
present study takes the following form :

Sowrce of variation  so8. df. Mean
Sguare
Hetween samples 1108517 o 1119714
Within samples 30677.57 2900 10.5TAS
Tol 41762.74 99 13925

The correlation between hair diameter and
hair medulla, and the regression for hair medul-
la on diameter were estimated, The incidence
of medulla was estimated using both the medul-
lary-ratio method and the scoring method. The
results are given below in table 3. Identical
values were obtained using both the methods.
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Table 3 : Correlation and regression values in the pres-
ent study (WN=100)

r I-value a B i-valwe
Correlation (L6745 9.045% —- — —
(i 48]

— 0529 0015 2542
(df:98)

Regresgion —

*Significant s 1% level

The correlation coefficient r® is in agres-
ment with those of Hrdy (1973) and Das Chaud-
huri (1979). The value is significant, in
conformity with the earlier contentions that
the presence of medulla increases with an in-
crease in hair diameter. The regression coef-
ficient “b" is also significant, thereby showing
the dependence between the wo parameters.
The regression of incidence of medulla on
diameter is shown in figure 2,

As mentioned earlier, the scoring method
envisages the assignment of the arbitrary num-
ber O for no medullation (medulla absent), 1

¥
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for discontinuous  medullatdon  (medulla
present) and 2 for continnons meduollation
(medulla present). The numbers are assigned
for the each hair strand and added up for every
individual, In the medullary-ratio method, the
number of hair strands having the presence
of medulla is divided by the number of hair
strand studied to obtain the ratio for each in-
dividual. The scoring method therefore akes
into account hair strands with both continuous
medulla and discontinuous medulla.

In the present study, no hair strands have
been found with continuous medullation. Fur-
thermaore, all the individuals had a mixture of
medullated (discontinuous medulla) and non-
medullated (absent) hair. So the values as-
signed to each individual on the basis of the
scoring and the medullary-ratio method were
the same. But here is a catch. If it is assumed
that out of 10 strands of an individual, 2 have
continoous medullation and 8 discontinuous
medullation, then the medullary-ratio method

Fig. 2. The regression of incidence of medulls on hair dismeter
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assigns the incidence of meduolla as 1 (10
strands with medullaftotal 10 strands studied
=1}, A value of 12 is obtained using the scoring
method, 1 each for 8 strands with discontinuous
medulla and 2 each for 2 strands with con-
tinuous medulla. Again, if all the strands have
discontinuous medulla, the medullary-ratio
still assigns to value 1, but the scoring method
assigns the valee 10, not 12 as in the previous
case. These small differences lead to differ-
ences in the statistical derivations. The mode
of distinguishing between continuous and dis-
continueous medulla types is an added factor,
These issues tend to throw light on the fact
that use of the medullary-ratio method is ad-
vantageous over the scoring method,

It may be, therefore, concluded that the
mean hair diameter, and incidence of medulla
obtained in the present stedy, though elevated,
are in conformity, compared to those in Ben-
galee population of the Das Chaudhur and
Chopra (1984). Facts such as the nawre of
the samples and the homogeneity of the popula-
tions are responsible [or this. The correlations
and regression values are in agreement with other
similar stucics, The medullary-ratic method
lends to be useful than the scoring method,
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