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keratin material : the central core or medulla, a layer of cortex

for identifi lﬁ

surrounding the medulla, and the outermost layer called the cuticle or
scale layers (figure 1). All three layers are composed of dead cells

(Benedict, 1957 ; Brunner & Coman, 1974 ; Hepworth, 1974).
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Figure 1 Diagrams of internal séchture of hair.
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The medulla is composed of shrunken, loosely arranged of
dead cells of irregular shape , together with their component air
spaces or vacuoles (Benedict, 1957). Air spaces appear as obvious dark
areas uncer the light microscope. These dark spaces can obscure the
actual structure of the medulla (Brunner & Coman, 1974). The pattern
and arrangement of both air spaces and medullary material are defined

by Brunner & Coman (1974), into four main types as follow :



1.1 Unbroken medullae
These types consist of a continuous central axis of a
regular or irregular diameter which can range from narrow to very wide
medullary area. Several types are classified :
1.1.1 Medulla lattice The shrunken medullary cells

form a network or lattice an se air spaces of various shape. It

may be classified as or wide (figure 2B) medulla

lattice. ‘h‘l . é
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hair, but is interrupted by sections of cortical material. Two types

e.q. fﬂn faecal samples) often

may be recognized :
1.2.1 Interrupted Short sections of cortical
material interrupt the medullary column along its length (figure 2F).
1.2.2 Fragmental Long sections of cortical material

interrupt the medullary column along its length (figure 2G).



1.3 Ladder medullae

These medullae have one or more rows of air spaces.
Two types can be classified :
1.3.1 Uniserial ladder The medulla has a single row

of air spaces and these can be angular, rounded, flattened or cup-shaped

(fJ.gure ZH).
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Figure 2 Diagram of medulla types.

(after Brunner & Coman, 1974)



1.4.2 Stellate This type has finger—like projections
radiating out into the cortex (figure 2K).

1.4.3 Intruding This type has narrow and irregular
placed air spaces projecting into the cortex. The spaces may project
in several directions and are not necessary found in the center of the

hair (figure 2L).

Figuré 3 Photomicrographszof medulla types.

(a) ladder type-A, (b) ladder type-B,
(c) ladder type-C, (4) lattice type-A,
(e) lattice type-B, (f) Network type-A,
(g) Network type-B, (h) Network type-C,
(1) Reversed latice type

(after Kondo, et al., 1985)



After the development of the scanning electron microscope ,
Kondo, et al. (1985), has revealed on the basis of the wall shape
bounding the air spaces, that the morphological structures of the
medulla in various mammalian hairs can be classified into nine
different types (figure 3), while only three types can be identified
ernrlight microscope. Simple WT en type from light microscopy were

classified into three t )‘éi‘

was also shown that d hplrsﬁynals belonging to the same

. Net work type-A,B and C. It

family share the presence of medullary cells

has been used to disti AN s of hair (Benedict, 1957 ;

Brunner & Coman, 197 49664 ar, 1920 ; Hepworth , 1974 ;

along the long

cells are usually ot visible under the ll&t microscope since they

are packed Mﬁ g lin mass (Hausman,
1932 ﬁm ﬁﬂlﬁﬁi of cornification,
the corte ﬁ é!E[e‘ of pigment,
is traa\ﬁ:j aﬁﬁm yjf*l Zm cture, under

the light microscope,it is of little value for identification purposes.

However, in those hairs where the cortex is pigmented, the size
and arrangement of pigment granules may be an important diagnostic
criterion (Benedict, 1957 ; Brunner & Coman, 1974 ; Mathiak, 1938).
Very often, the ratio of cortex width to medulla width (shown in
cross-section) can be of use in the identification process (Brunner &

Coman, 1974) (figure 4).
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the hair, are useful criteria for identification purposes (Brunner &

he tlcle,

Coman, 1974). The measurement of scale size has been used by Hausman
(1930) and Mayer (1952). Size can be defined as the ratio of the
length of scale to the width of filament (cited by Brunner & Coman,
1974).

The classification of cuticular scale shown below is based

on the following main features :



1. Terms descriptive of the general scale pattern.
2. Terms which describe the form of scale margin.
3. Terms which describe the distance between the external
margins of scales.
A. Scale patterns

According to

i (1957), the cuticular scales are
classified into two %\bricate scales overlap each
other, and there are S two ﬁales encircling the shaft.
Coronal scales are 1n |

encircles the shaft ;

Within each catego et subd1v1s:.ons as shown in

figure 5.
B. Scale
ined as the free distal edge
of an individual scale. assified into various characters
(figure 6)

a smooth line (flgme 6A). :
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Scalloped margins consist of a series of curves with
generally rounded peaks and pointed troughs (figure 6D).

Dentate margins have large tooth-like projections and
are found only on coronal scales (figure 6E).

Denticulate margins have small tooth-like projections

and also found on coronal scales (figure 5) (Benedict, 1957).
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In dqsglblng the igrangement of cuticular scales, it
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the scale is not more than three times the visible length (i.e. the
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distance between one free distal scale margin and the next). In near
types, the ratic of width to length might be from 3 to about 8, and
in close types it is greater than about 8 (Brunner & Coman, 1974). The

ratio is termed as scale index.
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Figure 8 Divergence of scale from filament

(after Benedict, 1957)

Pigment distribution: Pigment may be present in the
cortex or medulla or both regions of a hair. There are isolate
occasions when cuticular scales may be pigmented (Benedict, 1957). An

important aspect is the way in which the pigment is distributed along
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the length of an individual hair. Many mammalian hairs present a
banded appearance. Both Stains (1958) and Mayer (1952) have utilized
aspects of colour banding in their keys to the identification of
hairs. Again the location of pigments in hair cross-sections may be of
| importance. Day (1966) has produced a detailed classification of

pigment distribution based on

ﬁproprlatlon of cross-sections. Two

pigment types are known t o lian hair: eumelanin and

pheomelanin. Eumelanﬁ

x@ or black hair, whilst
pheomelanin gives a .

i ﬁ Despite this, hairs may
th b ., brown and yellow being
the most common or fc # s, 3 ‘to the problem of bleaching in
0ld or alcohol preferyéd fpkc ime 18, € ( ir does not involve in

this study.

Objective
Morpholoqul as’(:rt;lf:‘l::t.t'r:es_s"fr ha important for hair

of several kinds of

mammal including sme bats invesﬂgated for many decades

(Benedict, m 1942 ; Homan &
Genoway, 197}1 3@ Bﬂiﬂﬁ f] ﬁie of such research

sakd: tra, 1987).
The Tandﬁjﬁmmm mo m tures of hair

including shape, size, type of medulla, pigment distribution, pattern

and arrangement of scale. This work will fullfill the informations

about hair of bats in Thailand.
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