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in the white pulp cells only, whereas the red pulp
cells were virtually devoid of the enzyme activities.
During wound healing phase, there was an increase
in the activities of both the phosphatases in th= cells
of white pulp. Alkaline phosphatase activity declined
below the normal level when blastema was formed
(Table I). However, at this stage the activity of
acid phosphatase remained at a higher level. Never-
theless, during the next phase of tail regeneration, i.e.,
differentiation, alkaline phosphatase reactivity in the
spleen reached its preautotomy levcl, whereas that of
acid phosphatase gradually decrcased reaching its pre-
autotomy leve]l when the regenerate reached its full

ogrowsl state.

DISCUSSION

Activitiecs of both the hydrolytic enzymes were
discernible 1n the cells of white pulp only. An
increase in the activity of both these phosphatases
in the white pulp during wound healing imglies an
augmentation of lymphecytopoietic function of the
spleen’. Alkaline phosphatase which is considered
to be an inducible enzyme is known {0 accumulate in
tissues or organs prior to the onset of their functions?,
The process of wound healing would undoubtedly
demand increased turnover of lymphocytes which
would result in enhancement of cellular proliferation
in the white pulp of the spleen that in turn would be
reflected in the increased alkaline and acid phospha-
tase activitics, Phosphatases bave beep implicated
in cellular proliferation® * and also in phagocytosist®,
Hence, an increase in reactivities of these two enzymes
in the present context could be considered to be aiding
the Iytic activities occurring at the wound site during
early period of regencration and later the cellular

proliferation.

The decline in reactivity of alkaline phosphatase to
a subnormal level during blastema phase could be
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due to the completion of wound healing and reduced
involvement of Iymphocytes in the ensuing regencrative
process. However, an increase in acid phosphatase
activity during the same period indicates lytic actis
vities being continued to clear up the cellular debris
from the regenerate and the tail stump which are being
brought to the spleen.

During the differentiation phase, alkaline phos-
phatase reached its preautotomy Jevel and remajned
so thereafter; this points to the normalization of the
spleen function. At this stage the histological features
of the spleen are also comparable to those observed
in the lizards with intact original tail
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ABSTRACT
The Peyer'’s patches in twelve Indian species of bats having differcnt {fceding habits were

studied.

In general, the Peyer’s paiches are more in number in the frugivorous species than in the

insectivorous ones, The Peyer's patches are absent in Rhinopoma Ainncari and Megaderma {yra

{yra which, bowever, have a well developed caccum,

1t s suggested that the degree of deyve-

Jopment of the Peyer’s paiches 1s dependant on the bacterial content of the dict since the Pever's

patches are aggregations of lymph noduylces.

HE ileum of mammals is characterised by the
presence of patches of lymphoid tissue—the Peyer’s
patches, It is well known that the lymphoid tissuc
plays an important role as a dcfence mechanism

Curr, Scj-3

against bacterial infection, and s occurrence at several
points along the alimentary canal is evidently meant
to ensure the elimination of oll unwanted bacteria
from the gut. Hence, the Peyer's patches are o part
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TABLE J

Peycr's patches in twelve species of bars with varying jood habits

.

Number Feeding Number of
Family Spacies of specimens habits Peyer’s patches
examined
Pteropidae Crynopterus sphinx gangeticus 4 frugivorous g
»s Rousettus leschenaultt 4 » 7
. Pieropus giganteus giganleus 4 kY 27
Rhinopomatidae Rhiiinopoma kinneari 5 insectivorous nil
Emballonuridae Taphozoux longimanus 4 L 4
Mcgadermatidae Megudeyma Iyra lyra 4 Calmvorous m}
Hipposideridae Hipposideros speoris 4 insectivorous 4
Rhinolophidae Rhinolophus rouxi 3 ’ 3
Vespertilionidae FPipister{lus mimus minus 4 r 3
. Scotophitus heathi 4 " 7 to 10
' Miniopterus schreibersii 3 ’ 3
Molossidae Tadurida aegypliaca 4 ’ 4

e A — ——

* The terminal part of the rectum of this species has two rows of lymph nodules.

of the immune mechanism associated with the
digestive system.

To-date there is no information on the Peyer’s
patches in Indian bats. Formans gave an account
of the number and distribution of Peyer’s patches in
several species of New World bats. He mentioned
that generally the frugivorous, nectarivorous, sangul-
vorous (blood feeders) and omnivorous bats have a
greater abundance of lymphoid tissue than the insecti-
vorous and piscivorous species. He mentioned that
the higher abundance of lymphoid tissue in the intes-
tinal tract of herbivorous bats was probably related
to the higher intake of bacteria by plant feeders than
the species which consume other kinds of diet.

The present report embodies the distribution and
description of Peyer’s patches in twelve species of
Indian bats. The Pever’s patches were counted by
tiie method of Hellman® with some modifications. The
entire intestine was slit along the mesentery and kept
In tap water for one to three hours until the muscles
Jost their tonus. The intestine was then stretched to
its fullest capacity, cleaned with a camel hair brush,
wound spirally round 2 glass cylinder and immersed
in 40% acetic acid for an hour. The Peyer's patches
appear as whitish, opaque, characteristically nodulated
areas. The difhiculty encountered in locating the
end of the small intestine and the beginning of the
large intestine, as mentioned by Schultz?, can <asily
be overcome by this mecthod since the last Peyer’s
patch, which is usually the largest, marks the end
of the ileum. The intenstines were preserved in Kaiser-
ting’s Auid (Gabe 1975). Only adult specimens were
examined for the prescent study. In the case of
Rhinopoma kinneari and Megaderma Iyra [yra the

——'

entire caecum was removed and fixed., The tissues
were processcd as per usual procedure and the
scctions were stained with bacmatoxylin and eosin.

Table T gives the counts of the Peyer’s patches in
the twelve species of bats exemined.

The table reveals that the number of Peyer’s patches
is more in the frugivorous Cynopterus, Rousettus and
Pteropus than m the insectivorous or camivorous
species. The case of Scotophilus heathi appears to be
exceptional in several ways since it possesses a variable
number of Pever’s patches, Formans reporicd the
occurrence of a variable numter of Peyer’s patches
in a few microphiropteran species. He mentioned,
however, that since the number of each species
examned was very small * c¢ondlusions drawn must
be considercd tentative’, In addition to the
Peyer’s patches a few isolated lymph nodulcs also occur
scattered through the length of the ileum in C)rop-
terus sphinix gangeticus and Preropus giganteus giganteus
the latter species having also the largest count of
twentyseven Peyer’s patches reported for any species
of bats so far, The Peyer's patches in the distal half
of the ileum of this bat are rod-shaped, each being
1-3 ¢ms long and consisting of 2—4 rows ©of lymph
nodules, while the Peyer’s patches in the proaimal
half of the ileum of this species as well as in all other
bats examined here (except Cynoprerus) are spindle
shaped with tapering ends, The Peyer’s patches of
Cynopterus unlike those of all other bats examined
here are circular in shape. Further, in all the speci-
mens the seventh Peyer’s patch counting from the
duodenal end is semi-lunar in shape. Besides, the
terminal part of the rectum although lacking a
distinct Peyer’s patch has two rows of lymph nodules.
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Formand mentioned that he did not observe patches
in the *“large intestine™ of the thirtyfive species
of bats he examined.

It is noteworthy that not only the position of the
Peyer’s patches is constant in all the specimens of a
specles studied here (except Scotophilus heathi) buf
the size of a given Peyer’s patch is constant for all
the specimens of a species. Also, it is peculiar that
the carnivorous Megadermag Iyra lyra has no Peyer’s
patch and that most of the lympheid tissue of the
intestine, except for a few lymphoid patches inter-
spersed between the Brumner’s glands at the gastro-
duodenal junction (Rhilel), is consolidated as the
caccum (Fig. 1) which lies at the ileo-colonic junction.
Rhinopoma kinneari 100 is peculiar in having no
Peyer’s patch in the ileum and in the occurrence of
a continuous layer of lympheid tissue (Fig. 2) beneath
the mucosa in the caccum,

Fics. 1-2. Fig. 1. Part of the section through the
ileo-colonic junction of Megaderma Ilyra lyra. Note
that the caecum is composed of aggregations of
lymphoid tissue (arrow). (HE), X 64. F,g. 2. Part
of the section through the caecum of Rhinopoma
kimicari. Note the continuous layer of lymphoid
tissue (arrow) at the base. (HE), x 146.

From the foregoing it is evident that the ilcum of
herbivorous snccies have a generally better developed
Iymphoid fissue in the form of Peyer’s patches than
that of insectivorous species. The iotal absence of
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Peyer’s patches from the ileum, but the occurrence of
a caecum contaming abundant lymphoid tissue in
Rhinopoma kinneari and  Megaderma lyra lyra, is
also significant. This is suggestive of the possibility
that the food of these species may have very low con-
tent of pathogenic bacteria. The fact that Megaderma
is an exclusively predaceous carnivore appears to
support this suggestion. Similarly, the food of
Rhinoporma kinneari may be assumed to be of low
bacterial content since it feeds on large fleshy insegts.
The occurrence of one large mass of lymphoid tissue
In these two specizs at the ileo-colonic junction may
be sufficient to meet the defence demands of these
animals and ensure bactericidal action at one place
only. Schultz? first reported the occurrence of a
caccum in two families of bats namely the Rhinopo-
matidae and the Megadermatidac. However, he did
not describe the histology of the caecum in his
studies. Peyer’s patches have been considered to
be the mammalian equivalent of the avian Bursa
of Fabricius (Fichtelius®). Eloy er al. (1975) have
shown that at least one thymus dependant function
is present in this gut-associated lymphoid tissue.

The occurrence of a wvariable number of Peyer's
patches in Scotophilus heathi cannot be explained
uniess the digtary habits of the animal are studied
in detail. Forman?® reported the occurrence of z
variable number of Peyel’s patches in a few micro-
chiropteran species. He mentioned, however, that
since the number of specimens of each species exa-
mined was very small * conclusions drawn must te
considered tentative”. It is also noteworthy that
the number of Peyer’s patches in Scorophilus heathi
is much more than in the other Microchiroptera
studied here,
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