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to notice the sphincter portion of the ovijector.
The caudal papillee 1n S. minett:, according to
Deo. were in 10 pairs. A total of 11 pairs was
observed in the present material. In S. brumti
there were 5 pairs of preanals and 5 pairs of

postanals. 6 pairs of preanals, as stated by
Deo (1964), have been reported by Gendre
(1909) and Gedoelst (1916). Evidently, the

number wvaries from 10 to 11. No differential
characters can thus be found between these two
species. S. minetti 1s, therefore, suppressed as
a synonym of S. brumpti which, in Indian
region, has its intermediate host in G. depressui
F. known from other countries as well (Soulsby,
1965). Its prepatent period, under our condi-
tions, is 60 to 66 days,.
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MORPHOLOGICAL CLASSIFICATION OF THE DENDRITIC CELLS
OF THE EPIDERMIS OF THE BLACK GUINEA-PIG

R. C. SHUKLA
Central Drug Research Institute, Lucknow

HUKLA,1'? on the basis of bilometric and

morphologic analysis, classified the DOPA
negative dendritic cells of the epidermis of the
black guinea-pig, having 5,4,3 and 2 dendritic
processes, as Type I, II, III and IV Langerhans
cells, respectively. In the present communica-

Shukla, Karkun and Mukerji.4 The digest is
mounted on albuminised slides and examined
under the microscope. On the basis of the
strength of DOPA response and the number
0of the dendritic processes, the following types
of cells are recognised in the mount:

Type 1. DOPA (+4) cell having 8 dendritic processes
Type 2. DOPA (4) cell having 7 dendritic processes Melanocytes
Type 3. DOPA (+4) cell having 6 dendritic processes (Group A)
Type 4. DOPA (+) cell having 5 dendritic processes
! ' . | Intermediate cells of
Type 0” DOPA (x) cell hav{ng 6 dendritic processes Billingham and Medawar
Type 0" DOPA (%) cell having 5 dendritic processes (Group B)
Type 1 DOPA (—) cell having 5 dendritic processes
Type II DOPA {(—) cell having 4 dendritic processes * LLangerhans' cell
Type III DOPA (—) cell having 3 dendritic processes (Group C)
Type IV DOPA (—) cell having 2 dendritic processes

¥ The DOI;A negaiive cells of gn:}uij C“beat_'ing
I, 1I, I1I and 1V Langerhans’ cells, have already

5, 4 3 and 2 dendritic processes respectively identified as Type
been examined by Shukla,1+2

The characteristic features of this

grcup is presented in Table 1{ to demonstrate the intermediate nature of the Intermediate cells.

tion, a biometric and morphological classifica-
tion of the DOPA positive dendritic cells of the
epidermis of the black guinea-pig, having 5 to
8 dendritic processes,3 is made to review thc
classification of the entire group of dendritic
cells.

The pure epidermis preparation, obtained
from the dorsal surface of the black ear of tne
black and white guinea-pig, is digested In a
solution of 3,4-dihydroxyphenylalanine In
normal saline according to the technigue of

These cells, identified as above, are marked
and then measured under the light microscope,
Later, these slides are either partially demela-
nised i 10% H,0, for 4 hours or fully
demelanised for 8 hours and washed in running
water for 15 minutes. Both are stained with
haemotoxylin and eosin, Masson-Fontana stain
for melanin® and mounted in balsam after the
usual process of dehydration and clearing. The
result of the examination of these slides is
presented 1n Table 1.
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TABLE I
The characteristic features of the ten types of the epidermal dendritic cells of the black
guineg-pig

(zroup of dendritic celi A (Melanocyte) B (Intermediale cells)
Type of dendritic cell .l 1 2 3 4 0 0"
Number of dendritic processes : 8 7 6 5 6 5
Respounse to DOPA .o + + + + I +
Cell characters :

Shape | | . Py Py Py pe he pe

Total length (in o) . . 65 66 60 55 50 50

Length of body (in ) .. 15 15 12 10 10 10

Breadth of body (in u) .o 10 10 10 10 10 10
Dendritic process characters:

Breadth at root (in u} ‘o 3 3 2 2 2 2

Breadth at tip (in u) .o 3 3 3 3 2 y,

Mode of branching . di di di di less di less di
Nucleal characters : 4

Shapz notched  notched  notched notched  notched oval

egg egg egg egy egg
(regularly)

Size {length X breadth in u) 12x 6 12x6 11 X6 11 X5 10X5 10 x5

Stainability with hzemaZfoxylin . + + -+ + + +
Cytoplasm :

Stainability with eosin .o == +- + + + +

Bl — - = - - ] - —— - —_ —_
- - - —_—

Py, pe. he, re, tr, fu and di indicate polygonal, pentagonal, hexagonal rectangular, triangular, fusiform and
dichotomous respectivelv,
TasLE II

Characters of the melanocyte, intermediate cell and Langerhans group of dendritic cell of the
epidermis of the black guinea-pig

Intermediate cell

—_——

Melanooeyte group Langerhans’ cell group

grou) B
1. DCPA response . -+ + _
2. Shape polygonal to pentagonal peutagonal and pentagonal to fusiform
" hexagonal
3 Size . 66-5b6 50 46-35
4. Dendritic process number . 8—5 5-6 5-9
Dichotomy .o o+ + —_
Breadth at tip e 2 | fine
5. Nuclens: -
Shape notched egg oval shape of the body of cell
Size . 12X6 to 11 %5 10X 5 I0X5 to O X 4
Stainability with haeematoxylin . + +- 4+
6, Cytoplasm:
Stainability withieosin ‘o +. t +
Nucleuas/eytoplasm ratio . 2/3 23 4/5

—_ — _ -— - - - - — Lmmmr - — - —
—— -_—— —_—e—eeA——rmeTrr— — - - e —— - - v 4 ' - —_

—— . rma = r—m |

The group characters of the melanocyte,
Intermediate cell and the Langerhans’ cell arc
presented in Table II.

The study of Table II shows that the cells
of the Intermediate group have characters
which are intermediate between thosc of the
melanocytes and the Langerhans' group of cells.

As the melanocytes examined here, as well
as the group of Langerhans’ cell possess
dendritic processes, star-shaped bodies and a
large single nucleus in the cenire of each cell,
they probably form one class of cells. The class,
on biometric analysis, is shown to be divided
into Type 1 to 4 melanocyte, Type ¢ and 07
Intermediate cell and Type I o IV Langerhans

cell, each having a constant size. The conslancy
of the cell size of each group, following the
Dreichels’ Lam of Constant Volume of cells,?
supports {Heir classification into the above-
mentioned types.

The study of Table I shows that this dendritic
class of cells 1s headed by the melanocyte grouv,
where the Type 1 melanocyle, being the larges:
cell with 8 dicholomously branched, Dblunt-
tipped (Fig. 2, BT) dendritic processes (Fig. 1,
DP) and a single, characteristically double-
notched,” egg~-shaped, basophilic nucleus (Fig. 13,
EN) forms Lhe first of the series and also the first
of the mclanocyte ygroup. The Type 1V Langer-
hans' cell (loc. cit.), being the smullest cell of
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the dendritic sertes with two unbranched
dendritic processes and a degenerating fusi-
form. deeply basophilic nucleus forms the
last cell of the series. The dendritic
processes of Type 2, 3 and 4 melanocyte, Type
(1" and 0” Intermediate cell and Type I, II ans
111 Langerhans' cell in order seem to undergo
a gradual reduction in size' and number. It
incdicates that the cells bearing these processes
In the order mentioned above form the inter-
vening stages of senesece between Type 1

Morphological Classification of the Dendritic Cells of the Epidermis

Cuirrent
Sclenge

The melanin granules, which are exuberant

in the melanocytes (Fig. 9, MG) are redticed in
quantity in the Intermediate cell (Figs. 11 and

12) and became extinct in the Langerhans' cells.

The observations made here substantiate the
hypothesis of Billingham and Medawarl2 that
the melanocytes, after they had discharged their
pigment, transform into Langerhans’ cell through
Intermediate cells.

Thanks are due to Shri R. K. Sarout and
Shri R. K. Roy for their technical assistance.

FIGS. 1-18. Figs. 1-6 show some of the dendritic cells of the epidermis of the ear of the black guinea=

pig after treatment with DOPA. Figs. 1-4 respectively show frankly DOPA positive. Types 1, 2 3 and 4
melanocytes bearing 8, 7, 6 and 5 dichotomously branched (DP) and bulb-tipped (BT) dendritic pr swcesses.

Figures 6 and 6 respectively show Type 0’ and ¢°. Intermediate cells of Billingham and M da-ar be ring
6 and 5, less dichotomously branched and bulb tipped (BT} dendritic processes. Figures 7 to 12 sp ctiv ly
show Types 1, 2, 3 and 4 melanocytes and Type O° and 0 Intermediate cells of Billingham nd ed war
after treatment with Masson Fontana stain. The dendritic processes aud the bodies of tie m }u wcyt-~ are
packed with melapin (M(G). The Intermediate cells show lessér amount of melanin in the by '+ of tae ¢ ik
Figures 13-18 show Types 1, 2, 3 and 4 melanocytes and Type 0° and 0" Intermediate cells of Litlingham and
Medawar after treatment with Mayers® ham alum. Each of the melanocyte shows a vesicular, egs swuped (E\),
basophilic and double-notched nucleus in the centre of the body of the cell, occupying 23 of the cytopla-m.
The Intermediate cells of Billingham and Medawar show rounded or oval, basophilic nacleus filling nearly 4/5

of the body of the cell.

_ 1. Shuakla, R. C,, Curr. Sci., 1966, 35, 151.
melanocyte and Type IV Langerhans’ cell. This 2. — Nature, lgﬁﬁz: 2’“:’335_ ’
1s further shown by the moderately basophilic, 3. —, Karkun, J. N. and Mukerii, B., /nd. Jour. Med.
double-notched and egg-shaped nucleus of the . Kes., 19‘154, 425 125:5 . losa 22 911
. . = =, and ~—, Curr. Sci. . .
rnelanﬂcy_te changing to the _notch-less and c_wal 5, Pearse, A. G. E, Hirfur&:fmi.ftry. ].'& A. Churchill,
form (Figs. 17, 18, ON) in the Intermediate London, 1961.
cell, which gradually becomes more basophilic, 6. Mac Manus, J. F. A. and Mowry, R. W., Stanining
shrunken and crenated? as it consecutivel Methods, P. B. Hoeber, IV.Y., 1960.
¢ 1 n ¢ 1 tri ul nz 7. Robertis, E. De., Nowenski, W, W. and Saez, F. A,,
assFmes pentangular, rec an_gu ar, triangular a Generel Cytology, Sanders & Co., 31rd Ed., 1963.
fusiform shape, corresponding to the shape of 8. Shukla, R. C., Natwre, 1965, 207, 1102
their body in Type I to IV Langerhans’ cell 9 Ca%mrgn, G. R., Fathology of the Cell, Oliver &
. ich i oyd, Lﬂﬂdﬂﬂ, 1952.
The Cytlf:lplasm in  the melano?yte, Wh;‘c 1 1: 10. Greenfield, }J. C., Blackwood, W., McMenemy,
neutral in character and Occupll?s ‘near y 1/: W. H., Meyer, A. and Norman, R. M., Newro-
of the space round the nucleus, as it is gradually pathology, Edward Arnold, Londos, 1960.
reduced in quantity and changed to acidophilicl? 11 SctiI;;fE;%l;cker, Ffiug, Arch, Ges, Fhysiol,, 19.9,
nature through the gbove-mentioned series of o gup ton "B ¥ and Medawar, P. B.. Pisl. Trans

cells, shows the same phenomenon.

5, 1963, p. 237.




