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SUMMARY

Gross morphological studies were performed on the Peyer's patches of threc age
groups of local breed male goats. Neonatal kide had an average of 35 Peyer's
patches in the jejunum, two in the colon and a long patch which extended from the
Jejunum to the ileocecocolic junction (jejuno-—ileal Peyer's patch JIPP). There wore

~ ho patches in the duodenum. The JIPP

atrophy with age. There was.no significant

. difference (P>0.05) between the number of Peyer's patches in the three groups. The
proportion of intestine on which the Peyer's patches extended in both neonatal and
- three months old kids was significantly higher (P<0.05) than that of 12 months old
goats. The JIPP showed morphological similarities to a primary lymphoid organ.

»

INTRODUCTION

" Payer's patches are organized lymphoid

el

. Calhoun,

tissues in the intestinal tract which

1, have more than five follicles (Doughri

et. al, 1972). They are found in the

laboratory animals (Titkemeyer and
1955, Hood et. al., 1978,

1982). Similar organized
. lymphoid tissue at the cloaca of the
birds is the Bursa Fabricii.

~ The avian Bursa of Fabricius is a

‘

. population  of

primary lymphoid organ which is

‘. #ssential in the differentiation and
- Waturation of the

~

. (Cooper et. al, 1966; Ivanyi et. al.,

B-lymphocytes

1972; Fitzissimons et. al., 1973; Baba
- ot. al, 1981), Postnatally, the
B-lymphocytes in
‘mammals originate in the bone marrow

" (Roitt, 1977). However, Peyer's patches
i pigs, sheep and calves have been

to- have some developmental,

' lb;phologica'l and function similarities

to. the avian Bursa of Fabricius

. (Chapman et. al., 1974; Muller-Schoop

ahd Good, 1975, Reynolds et. al . 1981;

- Reynolds and Morris, 1983; Landsverk,
 1984; Miyasaka et. al, 1984; Reynolds
~sad  Morris,
;. #vidence has been presented for the

. 1984).  Neverthelesg,

4
K

in the world today and it is

existence of two distinct types of
Peyer's patches in sheep (Reynolds,
1980; Reynolds et. al., 1981; Reynolds
and

Morris, 1983; Miyasaka et. al, 1984).

Division of lymphoid organs into
central (primary) or  peripheral
(secondary) is generally based on a
number of non immunological criteria
amongst which are stage of
development at birth and
morphological changes with age (Faulk
et. al.,, 1971).

Much of the research on the Peyer's

patches has been done in mice,
rabbits, pigs and sheep. Similar
studies must be done in other
mammals as well in order to

understand the role of the Peyer's
patches in the immune system. The
caprine is an important source of meat
also
becoming useful in biomedical studies.

In this study, gross morphological
investigations of the Peyer's patches
in three age groups of conventionally
reared Tanzania local breed male goats
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were performed.
MATERIAL AND METHODS

The groups consisted of ten about 12
hours old kids (neonates) which had
not suckled weighing 1.9 * 0.3 kg
(mean * standard deviation), 15 about
three months old kids weighing 5.0 %
1.3 kg and 15 about twelve months
ola goats weighing 20.5 £ 2.9 kg. The

age of the latter two groups was.

obtained from records or was estimated
according to Holst and Denney (1980)
and Schummer et. al, 1979).

Animals of the first groups were Kkilled
by exsanguination through the jugular
veins after anaesthesia. Specimens
from the 12 -months old goats were
collected from an abattoir.

Immediately after death, the animals
were weighed and within five minutes,
the gastrointestinal tract was removed
en masse and thorough postmortem
inspection done. Animals showing
antemortem or postmortem lesions were
excluded from the study.

The liver, spleen, omenta and the
stomach compartments were dissected
out. The latter were weighed and
their weight subtracted from the
weight of the animal after bleeding to
obtain the corrected body weight.
This was necessary as there was no
control over feeding of the 12 months
age group. Intestine levels were then
marked from the cardia according to
established boundaries.

The mesenteries were dissected out
and intestine levels lengths were
measured and recorded. The
intestines were processed for gross
measurements of the Peyer's patches
according to Cornes (1965). Peyer's
patches at each level were counted
and iundividual lengths measured. A
magnifier was sometimes used for
counting  the follicles and an
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aggregation of five or more follicles
was counted as a Peyer's patch.

All numerical results were anal’sed
for means and standard deviations.
Correlation analyses were performed
between length of intestine and .otal
length of Peyer's patches. Student's
t—test was used to test the
significance of:the statistical results.

RESULTS

Neonatal kids had an average of 35
Peyer's patches in the jejunum which
had a total length of 0.9 £ 0.Im.
They ranged in siz2 from five follicles
to 4.5cm. long patches which were
oval or elongate with round ends. In
addition to these a Peyer's patch
which measured about 0.8 m in length
extended from the jejunum to the
ileocecocolic  junction {jejuno—ileal
Peyer's patch - JIPP). Its caudal
one—third was wider than the cranial
two-thirds. The colon had two round
patches {Colon Peyer's patches CPP),
which were always located in the
proximal portion of the ascending
colon. Neither the duodenum nor the
caecum had any patches. The patches,
extended along 17.0 + 1.6 % of the
intestine length.

At three months age, there was an
average of 38 Peyer's patches in the
jejunum (JPP) which ranged in size
from five follicles to 5.4 cm. long
patches, and had a total length of 1.5
+ 0.3m. The JIPP measured 1.4 + 0.2
m and was not uniformly wide (Fig. 1).
The colon had two round or cone
shaped patches which were always
located in the proximal portion of the
ascending colon (Fig.2). There was a
single observation of a Peyer's patch
in the caecum. The Peyer's patches
extended along 18.0 £ 2.4 % of the
intestine length.

There was an average of 33 Peyer's
patches in the jejunum with individual
patches of up to 8.1 cm. length in the
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JIPP from a 3 months old
kids. Caudal one third (P)
is wider than the middle
(R) and cranial (S)
portions.

L
A colic Peyer's patch
from a 3 months old kid.
Note the termination of
the JIPP (arrow). C,
cecum; K, colon: I, ileum.

12 months old goats. The JIPP had
grossly atrophied (Fig. 3). Two patches
were observed in the colon. The
Peyer's patches extended along 12.7 ¢
1.9% of the intestine length.

' The mean total length of the intestine
and Peyer's patches increased at a
relatively higher rate to three months
of age, but at a lower rate to the 12
months of age.

Cranial end of a JIPP
from a 12 months old
goat. Note border (arrow)
of grossly visible
follicular part (F) and
the atrophied part (A).

Figure 3:

The mean proportion of the intestine-
on which the Peyer's patches extended
increased to the three months age

.group where it reached a peak and

decreased thereafter (Table 1). There
was a significant difference (P<0.05)
between the means of the proportion
of intestine covered by Peyer's
patches in the neonatal and the 12
months old goats, and between the
three months old kide and the 12
months old goats. There was no
significant difference (P>0.05) between
the proportion of intestine covered by
Peyer's patches in the neonate and
three months old Kids. There was also
no significant difference (P>0.05)
between the number of the Peyer's
patches in the three groups.

Within the age groups, there was no
significant correlation (P>0.05)
between intestine and Peyer's patches
lengths.
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Table 1: Mean lengths of intestine and Peyer's patch (m) in neonatal, 3 months
and 12 months old goats (Mean % standard deviation).
| -Total lengl:h Total length - % of intestine

I - of intestine - of Peyer's length

Age (ezcludmg _ ~ patches covered by-
SRR re_cmm) : - Peyer's
‘Neonates _
(n=10) 7.33120.44 1.23+0.12 17.01.8.

3Months old

(n=15) 11.8441.43 2.1110.25 18.0+2.4
12Months old L

(n=15) . = 19.83+2.99 2.49+0,52 12.7+1.9

DISCUSSION

 Neonatal kids had an average of 35
Peyer's patches in the jejunum and
about 17% of the mtestmal length was
'covered by Peyer's patches. These are
within the range reported in lambs
(Reynolds and Morris, 1983). Similar to
findings in lambs and Dpiglets
(Reynolds and M_orris. 1984; Chu et-al.,
- 1979a,b) a long patch extending from
~the jejunum to the ileocecocolic
~junctijon was found. ' Reynolds and
Morris (1983) termed it ileocecal
Peyer's patch (IPP) but to show its
~anatomical extent the term, .Jejuno-
Ileal Peyer's patch (JIPP) is used here.
There is no report. in other species of
‘occurrence of Peyer's patches-in the
- colon,but in this study an average of
two were observed. Similar to lindings
in sheep and rabbits (Titkemeyer and
Calhoun, 1955; Cornes, 1965) .no
patches were found in the duodenum.

" Kids weére killed about 12 hours after
birth. There is little doubt therefore,
that the grossly visible Peyer's
patches were formed during prenatal
period similar to the thymus and the

Bursa of Fabricius which are primary
lymphoid organs. The nature of the

caprine placenta  which is of
epitheliochorial type {partly
syndesmochorial) makes the

environment ‘in which the foetus
develops antigen-free, both from
exterogenic  antigens = and from

“maternal antibodies (Brambell, 1970).

Therefore, development of the grossly
visible Peyer’'s patches in the neonatal
kids most likely had occurred in the
absence of antigenic stimulus.

However, there ecould be autogenous

enterogenic .antigens, but these have

- not been shown to exist at least in
- the sheep which have same type of

placenta and .equal gestation period as
the goat. Factors other than antigens

therefore, - could - have caused the

lymphopoiesis in the Peyer's patches
in the Kkids in.a similar manner as in
the lambs patches and avian Bursa of
Fabricius (Lydyard et al., 1976; Moore
and Owen, 1966; Reynolds and Morrls

. 1983. 1984).-

The mean number of Peyer s patches of

the - three age groups did not- differ
significantly (P>0.05).However, the size




“

~ increase with age.

.. “ '

of the individual patches seems to

This is most

.probably a reflection of the absolute

. increase
" diameter) of the gut.

patches to

in size (both length and
In man, there is
a tendency for the number of Peyer's
increase in size and
number with age to puberty after
which there is a decrease (Cornes,
1965). Nevertheless, the mean number

.of patches observed in this study was

‘and thus

higher than that reported by
Titkemeyer and Calhonun (1955). This
may be due to the fact that the latter
authors did not process the intestines,
something which was done here. The

_processing in acetic acid followed by
- staining with polychrome methylene

blue makes the follicles more apparent
easier to count. The

significantly higher proportion of

" intestine of which the Peyer's patches

extended in both neonates and three
months old kids compare to that of 12
months old goats reflects that, the
intestinal tract may be better
protected from birth to three months
age than later, At 12 months of age,
the macroscopic evidence of the JIPP
was on the disappearance. The gross
atrophy was supported by histological
observation (to be reported in part 11).
The JPP and CPP did not show signs
of atrophy. The caprine therefore
have two types of Peyer's patches as
the sheep (Reynold, 1980; Reynolds et
al,,1981; Reynolds and Morris, 1983;
Miyasaka et al., 1984). The JIPP as
is the IPP of sheep (Reynolds and
Morris 1983) show morphological
resemblance to a primary lymphoid
organ, -
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